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1. Introduction

Task 5 of the contract for the Control Analysis and Documentation for Residential Wood
Combustion Emissions in the MANE-VU Region is a cost benefit analysis for air pollutant
reductions (Technical Memorandum 3). The costs associated with converting to
improved technology and alternative fuels from traditional cordwood-burning units are
provided. The cost benefit analysisisfor criteriaair pollutant reductions with emphasis
being placed on PM> 5 and volatile organic compounds (VOC) due to PM» s and ozone
nonattainment, as well as, regional haze being topical issues. As directed by the Mid-
Atlantic Regiona Air Management Association (MARAMA), Task 5 emphasis was
shifted from a Reasonably Available Control Measures (RACM) analysis to a cost benefit
analysisto provide air quality planners and regulators supporting information for their
individual development of RACM.

However, for completeness, Section 2 of this document does provide a brief review of
RACM and Best Available Control Measures (BACM) for residential wood combustion
(RWC) developed for PM 1o control. These have been primarily implemerted in the
western U.S. where many PM o nonattainment areas with potential RWC impacts
were/are located. State and local regulations have, in large part, reflected RACM/BACM
guidance and notable state and local RWC regulations have been compiled as Appendix
A inthisdocument. As RWC emissions are primarily submicron in size, PM1o RWC
control measures are applicable to PM3 s.

Section 3 of this document presents the key findings of Task 5 and provides the cost
benefit for air pollutant reduction options for five categories of widely existing, older
technology wood-burning devices. These are: (1) Freestanding cordwood stoves. (2)
Cordwood-fueled fireplace inserts. (3) Cordwood fireplaces (without inserts) used for
heating purposes. (4) Centralized cordwood heating systems. (5) Cordwood fireplaces
used for aesthetic purposes. Table 1.1 lists these five categories with the improved
technology replacement and installation scenarios, as well as, fuel alternatives that would
reduce particulate and VOC emissions, that are in common use and are readily available
to the public. Except for the fireplaces used for aesthetics category, the cost benefit
analyses provided in Section 3 are presented by state and by Heating Degree Day (HDD)
category as the heating (energy) demand varies with state and HDD category. For the
fireplaces used for aesthetics, a single set of tablesis provided for the MANE-VU region
as the fuel usage in fireplaces used for aesthetics will not change significantly within the
MANE-VU region.



Table1.1

Improved Technologies and Fuel Alternatives

Existing Cordwood Device

High Technology Replacement, Installation
or Alternative Fuel

Uncertified Freestanding Cordwood Stove

Replacement with Certified NSPS Nor-
Catalytic Cordwood Stove

Replacement with Certified NSPS
Catalytic Cordwood Stove

Replacement with Pellet Stove

Replacement with Gas Stove — natural gas
(B vent, direct vent, vent free)

Replacement with Gas Stove — LPG
(B vent, direct vent, vent free)

Uncertified Cordwood Fireplace Insert

Replacement with Certified NSPS Non-
Catalytic Cordwood Insert

Replacement with Certified NSPS
Replacement with Catalytic Cordwood
Insert

Replacement with Pellet Insert

Replacement with Gas Insert — natural gas
(B vent, direct vent, vent free)

Replacement with Gas Insert — LPG
(B vent, direct vent, vent free)

Cordwood Fireplace without Insert Used
for Heating

Installation of Certified NSPS Non-
Catalytic Cordwood Insert

Installation of Certified NSPS Catalytic
Cordwood Insert

Installation of Pdllet Insert

Installation of Gas Insert — natural gas
(B-vent, direct vent, vent free)

Installation of Gas Insert —LPG
(B-vent, direct vent, vent free)

Installation of Vent-Free Gas Log Set —
natural gas

Ingtallation of Vent-Free Gas Log Set —
LPG (propane)

Cordwood Fireplace Used for Aesthetic
Purposes

Installation of Gas Log Set — natura gas
(vented and vent free)

Installation of Vented Gas Log Set — LPG
(vented and vent free)

Wax/Fiber Firelog Fuel

Centralized Cordwood Hesating System

Pdllet Furnace or Boiler

Gas Furnace or Boiler — natural gas

Gas Furnace or Boiler — LPG




To facilitate understanding of the cost benefit analyses, descriptions of the various appliances
used, aswell asabrief discussion on efficiency, are provided. As noted, the cost benefit
analyses focused on particles and VOC. However, the cost benefits for other relevant criteria
pollutants are also included. The criteria pollutants and their treatment in these analyses are
summarized in Table 1.2.

Cordwood-Fired Stoves and Fireplace I nserts

Uncertified, certified catalytic, and certified non-catalytic cordwood stoves and fireplace inserts
together are considered cordwood heaters. They are designed to burn bulk cordwood and are
room space heaters, i.e., they primarily rely on radiant and convection heat transfer, in contrast to
centralized heating systems such as warm-air furnaces or boilers which utilized heat distribution
systems to heat multiple rooms. Fireplace inserts are essentialy wood stoves that are designed to
be inserted into an existing fireplace cavity. Because of the heat transfer shielding effect of the
fireplace cavity and the fact the magjority of existing fireplace chimneys are against an outside
wall, their heating efficiency is less than a similar freestanding woodstove model. Many
fireplace inserts have fans to facilitate transfer of heat from the portion that is inside the fireplace
cavity. Both freestanding cordwood stoves and fireplace inserts rely on a natura draft using
room air for combustion, and the venting of exhaust. Though the mgority of cordwood heaters
use room air for combustion, some insert installations, such as in mobile homes, require the use
of outside air for combustion.

Uncertified Conventional Cordwood-Fired Stoves and Fireplace Inserts
Uncertified cordwood fired stoves and fireplace inserts include units manufactured before the
NSPS July 1, 1990 certification requirement, currently or recently manufactured exempt units
which operate similarly to some old pre-EPA certification units, and low-technology units sold
outside the United States.

NSPS Certified Catalytic Cordwood-Fired Stoves and Fireplace Inserts
Certified catalytic units pass the exhaust through a catalyst to achieve emission reductions.
Generally, a coated ceramic honeycomb catalyst is located inside the stove where the
incompletely combusted gases and particles ignite and are combusted further, thus reducing air
emissions and increasing overall efficiency.

NSPS Certified Non-Catalytic Cordwood-Fired Stoves and Fireplace I nserts
Certified noncatalytic stoves and fireplace insets rely on design features to reduce air emission
and increase efficiency. They generaly rely on the introduction of heated secondary air to
improve combustion, as well as firebox insulation, and baffles to produce a longer, hotter gas
flow path, as well as other design features to achieve low emissions and higher efficiency.

Pellet Stoves and Fireplace I nserts

Analogous to cordwood stoves and fireplace inserts, pellet stoves and fireplace inserts are
considered room heaters. They burn pellets generally made from wood sawdust, although there
has been, and continues to be, research into utilizing other biomass fuels to make pellets.
Combustion air is drawn from the room for most models, and exhaust is vented outdoors. Some
pellet appliances must utilize outside air for combustion if warranted (i.e., they draw too much



room air). Pellet stoves and inserts require the use of electric motors to power the combustion air
and heat transfer fans and the pellet-feeding auger. Modern pellet units utilize electronic sensors
and controls. Pellets are introduced into the hopper, and the auger continuously feeds a
consistent amount of pellets into the firebox. The feed rate is controlled electronically by afeed
rate setting selected by the user. There are two basic designs, bottom-feed and top- feed models.
Pellet units have a high efficiency and low emissions due to the use of the electric auger and fan
that produce uniform and controlled combustion conditions. Some units are certified by the
NSPS process and some are not. The performance of the certified and uncertified models are
similar. What is considered by most as a “loop-hole” in the NSPS regulations essentialy alows
certification to be bypassed.

Fireplaces without I nserts

Fireplaces without inserts include manufactured units (often referred to as “ zero-clearance”
fireplaces) and site-built masonry units operated both with and without glass doors. Combustion
air isdrawn from the natural draft created by fire, and that same draft vents the exhaust through
the chimney. Fireplaces without inserts have low efficiency due to the large amount of heated
room air that is exhausted out of the chimney from the draft. Many fireplaces without inserts are
not used in a given year, some are used for aesthetic purposes and some are used for heating.
Those that are used for heating are almost always used for secondary heating purposes and not
primary heating due to their low efficiency and lack of heat transfer capabilities. Manufactured
wax/fiber firelogs are often used as a fuel in them with about 30% of fireplace users nationwide
claming that they use wax/fiber firelogs some of the time. Most fireplaces are wall- mounted,
however, this category aso includes some freestanding models.

Direct Vent Gas Stoves and Fireplace I nserts (L PG and Natural Gas)

Direct vent gas stoves and inserts are sealed units that draw their combustion air from, and vent
their exhaust to, the outside air. Venting can be extended vertically or horizontally out of the
home. A common type of venting is coaxia, which has the exhaust pipe contained within the air
inlet pipe, so the temperature of the combustion air is raised, and the temperature of the exhaust
is lowered, creating more efficient combustion.

Vent-Free Gas Stoves and Fireplace Inserts (L PG and Natural Gas)

Vent-free gas stoves and inserts receive their combustion air from the room in which the unit is
placed, and all of the products of combustion are exhausted into the room as well. The high
efficiency of vent free unitsis due to the fact that the heat produced is kept in the room. Vent
free gas stoves and inserts have a maximum heat input in order to avoid emitting excess CO,
CO,, or NOy into the room, and the units also have an O, depletion sensor to shut the unit down
when oxygen levels get too low. It isimportant to note that vent-free natural gas and LPG stoves,
inserts and log sets should not be considered options for primary or evensignificant secondary
heating use. There is considerable concern regarding indoor air quality and damage to homes by
moisture created from their use, as combustion gases are not vented. It may be possible to
minimize such problems if the device is used prudently, but there is still cause for concern.
Their appropriate role is for aesthetics and minor secondary heating.



B-Vent Gas Stoves and Fireplace Inserts (LPG and Natural Gas)

B-vent gas stoves and inserts draw their combustion air from the room, ard exhaust is vented
outdoors. These units use a draft hood for the proper venting of exhaust. B-vent gas stoves and
inserts have lower efficiency than direct vent due to the fact that already heated room air is used
as combustion air, which is then exhausted to the outdoors, taking heat away from the room.

Vent-Free Gas L og Sets (L PG and Natural Gas)

Vent-free gas log sets can be used in afireplace with the damper closed, or can bein its own
enclosure placed in afireplace. Aswith vent free gas stoves an inserts, all of the products of
combustion are exhausted into the room, causing the unit to have a high efficiency. Also, the
same concerns of air quality and home damage as vent-free stoves and inserts apply.

Vented Gas L og Sets (L PG and Natural Gas)

Vented gas log sets are used in fireplaces with the damper open. They are primarily used for
aesthetics because all products of combustion (including the vast majority of the heat produced)
are vented up and out of the chimney, causing the unit to have alow efficiency.

Centralized Cordwood Heating Systems

The centralized cordwood heating system category consist of both cordwood fired furnaces and
boilers. Furnaces rely on the transfer of warmed air through ductwork to heat multiple rooms.
Boilers rely on pumps to transfer warm water to multiple rooms and radiators to provide heat.
Cordwood boilers are commonly either located inside or outside of the home. Boilers are often
referred to as hydronic heaters, as the water is generally not “boiled.”

Pellet-Fired Furnaces and Boilers

Pellet-fired furnaces and boilers use the same technology as pellet stove and fireplace insert
room heaters, except that they use a either awarmed air heat transfer system (furnaces) or water
heat transfer system (boilers) to heat multiple rooms.

Gas-Fired Furnaces and Boilers (LPG and Natural Gas)

Gas-fired furnace and boilers can either be natural gas or liquid propane gas (LPG) fueled.
Natural gas-fueled furnaces are the single most commonly used home heating appliance category
in the United States. Newer technology units with more efficient heat exchangers exhaust
systems allowing for the condensation of water, and technologies that minimize the use of pilot
lights have caused an improvement in efficiency.

Efficiency
There are different standards and methods used to measure efficiency, but in general efficiency is
the percentage of available heat that is put into the home divided by the available heat content of
the fuel. With the exception of some modern “condensing” gas furnaces, it is assumed that water
leaves the stack in the vapor phase, and thus the energy associated with state change of any
water, either in the fuel or created by combustion, is not available for heating. The vast majority
of the available heat that is not used for heating the room during combustion is exhausted out of
the stack with the heated stack gases, water vapor, and particles created from combustion. A
small amount of unutilized energy is associated with the incomplete combustion of fuel, which
also reduces efficiency. Therefore, the more available hest that is kept in the room during



combustion and the more compl ete the combustion, the higher the efficiency of the device, and
visa versa.

Table1.2
Criteria Pollutants
Criteria Pollutant Treatment/Rationale
PM 5 Total PM evaluated, mgjority of RWC particles submicron
PM1o Total PM evaluated, mgjority of RWC particles submicron
O3 NMVOC evaluated (smply listed as VOC), VOC are ozone
precursors
NGO, NOx reported as NO, evaluated, NO and NO, emitted from
RWC, NO converted to NO, in atmosphere
CO Evauated
SO, Evauated
Pb Not relevant, not evaluated, extremely low levels emitted,
little data available

Section 4 isasummary of the cost benefit analysis. It provides the cost benefits for the pollutant
reduction options (for each pollutant) for the five categories of widely existing, older technology
wood-burning devices averaged across the al eleven MANE-VU states and the District of
Columbia. The “typical” or average MANE-VU cost benefit may be of more value to many
readers rather than the detailed tabulations by state and by HDD category.

2. Residential Wood Combustion Control M easures

The U.S. Environmental Protection Agency was required under Section 190 of the 1990
Amendments to the Clean Air Act (CAA) to issue RACM and BACM technical guidance for
PM o for the RWC source category. The September 1989 publication, “ Guidance Document for
Residential Wood Combustion Emission Control Measures’ (EPA-450/2-89-015)* was
considered as fulfilling the RACM technical guidance requirement. A subsequent document
published in 1992, “ Technical Information Document for Residential Wood Combustion, Best
Available Control Measures,” (EPA-450/2-92-002)? fulfilled the BACM requirement. Becalse
the majority of particles emitted by RWC are submicron, the PM1 control measures that have
been developed for RWC are applicable for the control of PM3 s.

Table 2.1 summarizes measures for RWC RACM developed by the U.S. EPA in EPA-450/2-89-
015. The RACM fall in three primary categories: (1) Improvement of performance, (2)
Reducing the use of RWC devices, and (3) Episodic curtailment. The effectiveness in reducing
RWC emissions and a related discussion of each of the various activities are provided in Table
2.1. In addition to the three primary categories for RWC RACM, the RACM document

emphasi zes the importance of public awareness in any RWC emission control program and
provides considerable narrative on the subject. The importance of tailoring a public awareness
program to a community’s particular attitudes and values is discussed and the various media



options are provided (Table 2.2). Clearly, web-based public awareness options can now be
added to the list developed in 1989 and as provided in Table 2.2.

Table2.1
Summary of Measures Available for RWC RACM — PM g

Program Elements

Effectiveness
(%)

Discussion

1. IMPROVEMENT OF PERFORMANCE

State implementation of
NSPS

0

States are not expected to adopt this program element
at levels that would affect program effectiveness
significantly.

Ban on resale of
uncertified devices

No credit recognized because requirement is largely
unenforceable: other elements will be required to
include disabling of retired used devices.

Installer Training
Certification or Inspection
Program

Reduction in emissions from each new certified RWC
device where either the installer is trained/certified or
the installation is inspected.

Pdllet stoves

90

Reduction in emissions from each new or existing
conventional, uncertified RWC device replaced with a
pellet stove.

75

Reduction in emissions from each new or existing
Phase |1 EPA certified RWC device replaced with a
pellet stove.

EPA Phase |l certified
RWC devices

Reduction in emissions from each new or existing
conventional, uncertified RW C device replaced with
an EPA Phase |1 certified RWC device.

Retrofit requirement

Reduction in emissions from each existing
conventional, uncertified RWC device equipped with a
retrofit catalyst or pellet hopper (to maximum when all
existing uncertified RWC devices have retrofit devices
installed).

Accelerated changeover
requirement

Reduction in emissions from each existing
conventional, uncertified RWC device replaced with
Phase |1 certified device.

Reduction in emissions from each existing
conventional, uncertified RWC device removed and
not replaced: requires existing device to be disabled
and not resold.

Accelerated changeover
inducement

Reduction in emissions from each existing
conventional, uncertified RWC device replaced with
Phase |1 certified device.

100

Reduction in emissions from each existing
conventional, uncertified RWC device removed and
not replaced: requires existing device to be disabled
and not resold.




Table 2.1 continued
Summary of Measures for RWC RACM — PM g

Program Elements

Effectiveness
(%)

Discussion

Require fireplace inserts

0

No credit recognized for fireplace inserts, since inserts
change use of fireplace form aesthetic to primary heat
source, resulting in an increase in amount of wood
combusted and higher overall emissions

Wood moisture <5 Reduction in total emissions from al RWC devicesin
the community/airshed.

Trash burning prohibition | O No credit recognized for eliminating trash burning in
RWC devices.

Westherization of <5 Reduction in total emissions from al RWC devicesin

residences the community/airshed.

Opacity limits <5 Reduction in total emissions from al RWC devicesin

the community/airshed.

2. REDUCING USE OF RWC DEVICES

Availability of aternative | 100 Reduction in emissions from each RWC device
fuels removed from service and replaced with device using
natural gas. recognize no more than 10% or RWC
devices replaced under program with no additional
incentives.
Emission trading Computation | For a 2:1 trading ratio, the reduction in emissions from
required each new stove would be calculated as the difference
between emissions of a new RWC device and 2 times
the average emissions per stove in the community:
multiplier would change for other trading ratios.
Taxes on RWC devices Variable Emission reduction credit would vary with utility or
tax rate structure adopted and extent to which this
structure resulted in reduction in number of RWC
devices in the community versus reduction in use of
RWC devices.
Regulatory ban on RWC 100 Reduction in emissions from new RWC devices
devices in new dwellings purchased for installation in new dwellings.
Regulatory ban on 100 Reduction in emissions from each RWC device
existing RWC devices removed.
3. EPISODIC CURTAILMENT
Voluntary 10 Reduction in emissions for all RWC devices not
exempted.
Mandatory 60% Reduction in emissions for all RWC devices not
fireplace exempted.
50%
woodstoves
Reference 1




Table2.2
Media Options for RWC Control Programs

Media Category Specific Media Vehicle
Direct Public Contact/Public Education Seminars and Workshops
Medium Community Group Programs
Stove Fairs
Speakers Bureaus
Public School Programs
Broadcast Medium Radio-TV Spots
Telephone Hotlines
Print Medium Newspapers
Brochures

Table 2.3 summarizes measures for RWC BACM developed by the U.S. EPA in EPA-450/2-92-
002. Asshownin Table 2.3, the BACM fall into two primary categories. (1) Integra measures
which are necessary for the success of a long-term RWC pollutant reduction programs but, by
themselves, are not adequate to provide long-term reductions. (2) Flexible (long-term) measures
to reduce, eliminate, or prevent increases in pollutant emissions for existing and/or new
installations. With the exceptions of the device and upgrade offsets, the specific elements of the
BACM are essentialy those described in the RACM document with the various efficiencies
listed in Table 2.1 being applicable. The methods for calculating device and offset ratios are
provided as Appendix B to EPA 450/2-92-002.



Table2.3
Summary of Measures Available for RWC BACM — PM ot

Integral Measures”

Flexible Measures
that Reduce or
Eliminate Emissions
from Existi ng
Installations

Flexible Measures
that Reduce
Emissions or Prevent
Emission Increases
from New
Installatiors®

Flexible Measures
that Reduce
Emissions from New
and Existing
Installations®

1. Public awareness

1. Conversion of

1. Gas fireplaces or

1. Device offset.”

and education. existing wood- gas logs in new wood
burning fireplacesto || burning fireplace
gas logs. installations.
2. Mandatory 2. Changeover to 2. Upgrade offset. > 2. Upgrade offset.”
curtailment during EPA-certified, Phase
predicted periods of Il stoves or
high PM19 equivalent.

concentrations.

3. All new stove
installations EPA-
certified, Phase |
stoves or equivalent.

3. Changeover to low
emitting device.*

3. Restriction on
number and density of
new wood- burning
stove and/or fireplace

installations.
4. Measures to 4. Requirement that
improve wood new stove

burning performance:

-control of wood
moisture content

-weatherization of
homes with wood
stoves

-educational opacity
program

installations be low
emitting.

1. Reference 2

2. Integral measures are regarded as critical for the success of a RWC control program, but by themselves are not
intended to result in long-term attainment of the PM 1o NAAQS for serious PM ;¢ nonattainment areas.
3. Flexible measures are designed for permanent control of RWC emissions and thus long-term attainment of the

PM 10 NAAQS

4. Thismeasureisvirtually identical to item 2, except that the changeover is recommended to a*“lowemitting”
device that can document “in-home” field test emissions |ess than the emission factor averages of “in-home’
field test emissions data for EPA -certified stoves. Thiscan include classes of devices that are demonstrated to
be capable as a class of producing lower field emissions, aswell as, specific model units that perform better in
the field than the class collectively. (An example might include masonry heaters, uncertified pellet-fueled
devices, and wood fired gasification centralized heating systems)

5. Offsetsareintended to achieve emission reductions, when retiring (device offset) or changing-out (upgrade
offset) conventional stoves, greater than the emissionsincrease resulting from new stove installations.

The RWC RACM and BACM have been the basis for PM1 innovative strategies implemented in
various western states and in their local jurisidcitons® and have also been, in-large part, the basis
for anumber of western state and their local RWC regulations. Table 2.4 lists notable RWC
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regulations. These regulations have been provided as Appendix A for the convenience of
MANE-VU state air quality planners and regulators.

Table2.4
RWC Regulations
State Jurisdiction/Agency
Arizona Maricopa County
Bi-State (California Tahoe Regional Planning Agency
and Nevada)
Cdlifornia Bay Area Air Quality Management District

Butte County Air Quality Management District
Feather River Air Quality Management District

Glenn County Air Pollution Control District

Great Basin Unified Pollution Control District

Kern County Air Pollution Control District

Placer County

San Joaquin Valley Unified Air Pollution Control District
San Luis Obispo County Air Pollution Control District
Shasta County Air Quality Management District

Y olo-Solano Air Quality Management District
Colorado State of Colorado

City of Aspen and Pitkin County

City of Fort Collins'

Montana Lincoln County
Missoula County
Nevada Clark County
Washoe County
Oregon State of Oregon
Washington State of Washington

1. Theregulation contains information on RWC regulations for the State of Colorado, Larimer County, Poudre
Fire Authority, City and County of Denver, Weld County/Greeley, Loveland, Boulder, El Paso
County/Colorado Springs, Mesa County, Grand Junction, Fruita, and Telluride.

3. Pollutant Reduction Cost Benefits of Improved Technologies and Alternative Fuels

There are five categories of existing cordwood fueled appliance types to be considered for the
pollution reduction cost benefit analyses. These appliance types are listed in Table 1.1, along
with thelr respective improved technology and aternative fuel replacement or installation
options. The cost of pollutant reduction, in $/g, was calculated by dividing the difference in cost
by the difference in total emissions, both resulting from the installation or replacement of the
existing wood burning device with an improved technology/aternative fuel. Total pollutant
emissions were calculated by multiplying the emission factor for each of the five pollutants by
the total annual fuel input for each appliance and fuel type. Emission factors were calculated
directly using the best available research data for the improved technology appliances and
aternative fuels, except for the improved cordwood stoves and inserts, and pellet stoves and
inserts, for which the emission factors were developed in Technical Memorandum 2. The
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emission factors for the existing appliances were also developed in Technical M emorandum 2.
Annual fuel inputs were calculated in away that ensures the amount of fuel input for each
appliance type would end up delivering equal amounts of heat to a home, as determined by the
annual fuel input of the existing appliance. This was calculated by multiplying the existing
appliance annual fuel input by the ratio of the existing device's efficiency to the
replacement/installation device's efficiency. Therefore, the higher the efficiency of the
improved technology and aternative fuel replacement/installation, the less input fuel is needed to
reach the same level of heat output.

Each of the cost benefit sections takes into account the costs associated with the use and
maintenance of each appliance category, and installation/replacement of each newer
technology/alternative fuel category. Installation/replacement costs are based on the typical or
average costs and lifetimes, as estimated by hearth products retailers from PA, NY, and MA,
including appliance costs, labor (carpentry and masonry work), auxiliary hardware (chimney and
chimney connector pipe), disposal of old appliance, and gas plumbing (for gas appliances
assumed home has natural gas or LPG). The estimates are attached in Appendix B. Ancillary
costs per year include three comporents (where applicable): chimney sweeping, electricity, and
catalyst replacement. (1) Chimney sweeping costs (only necessary for wood burning appliances)
were determined through personal communication with the Chimney Safety Institute of America
(CSIA). The CSIA estimates are attached in Appendix B. (2) Electricity costs are relevant for
stoves that have electrical components. For example, pellet stoves require electricity to run their
fan, auger, and other control components, and inserts, as well as gas stoves, often use an electric
fan to circulate hot air into the room. (3) Catalyst replacement cost, relevant only to the certified
catalytic cordwood stoves and inserts, was annualized from the data provided by the hearth
products retailers.

The assumptions and calculations used for each category are provided as a genera outline as
follows, and in detail before each subsequent section. Following the calculations and
assumptions are supplemental information tables and pollutant reduction cost benefit tables
organized by the 11 MANE-VU states and District of Columbia, and the three Heating Degree
Day categories. Supporting tables contain information about the annual cost difference and
annual fuel input values, which are used in the pollutant reductioncost benefit tables.

Since Section 3.5 contains the pollution reduction cost benefit analysis for appliances used for
aesthetic purposes, some of the calculations and assumptions presented here are not relevant.
Therefore, afull calculations and assumptions outline is presented at the beginning of that
section, and the Section 3.5 narrative further explains the differences of use for aesthetics and
use for heating. Section 3.5 only contains two tables, one supporting information table followed
by the pollutant reduction cost benefit table, which are representative of the entire MANE-VU
region, because aesthetic fuel usage does not vary significantly within the climate range and
characteristics of the MANEVU region.

In addition to the major improved technologies and alternative fuel options listed in the detailed
cost benefit tables, four other options can offer lower air emissions, either through replacement
of older technology devices, or through their use with the existing older devices. These options
were not included in the detailed tables for one or more reasons. (1) they did not represent a
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large potential for use in the MANE-VU region, (2) there is currently little data documenting the
level of emission reduction they offer, (3) the emission reductions they produce are relatively
small. However, for completeness, they are discussed here.

The four other options are: (1) Masonry heaters (not to be confused with masonry fireplaces) —
It has been well documented that masonry heaters have lower particulate and carbon monoxide
emissions than conventional woodstoves *%+*% and their emission factors are listed in AP-42",
However, as of 2002, there were only an estimated 5000 units in the entire Northeast®. Because
their cost is typicaly in the $10,000 to $20,000 range and considerable structural modification in
ahome is required to accommodate them, masonry heaters should be considered a specialty item
and do not represent a significant airshed-wide emission reduction opportunity. (2)
Manufactured densified firelogs (not to be confused with manufactured wax/fiber firelogs) —
Manufactured densified firelogs have been demonstrated to offer small reductions in particul ate
and carbon monoxide emissions when used in a fireplace or wood heater in lieu of cordwood®’.
Their use is primarily a Pacific Northwest phenomenon, which is where the mgority of the
manufacturing facilities are located®. They were not included in the detailed tables due to the
small reductions their use offers and the lack of alarge-scale distribution and sales network
currently in the Northeast. (3) Fireplace accessories — There are severa categories of fireplace
accessories that improve the efficiency dightly for atypical fireplace. By improving efficiency,
the amount of wood consumed for a given heat demand is reduced, and there is an effective
small emission reduction. These accessories include the addition of glass doors, tube convector
systems, and shell-within-shell with blower designs. Notably, forced air fireplace grates have
also been shown to reduce emissions modestly®, but their cost ($500 to $1000) is prohibitive for
their widespread application. Similarly, masonry fireplaces with shaped fireboxes have been
shown to produce small reductions in emissions** but, of course, require the removal and
replacement of abuilt-in fireplace with the associated masonry, carpentry and disposal costs. (4)
Modern centralized heating systems — Modern centralized heating systems can have significantly
lower emissions than systems with more traditional designs. It has been well documented that
boilers with heat storage systems'® and with a gasification design'* produce lower emissions.
Combustion technology developed for wood heaters in response to the NSPS certification
process can also be applied to centralized wood heating systems and, in fact, one small wood-
fired furnace has been certified as awood heater under the NSPS process. The replacement of
existing wood-fired centralized heating systems with low-emitting high-technology units was not
included as a major emission reduction option as there is currently no standard as to what
constitutes a low-emitting device (other than very small units that can be certified as a wood
heater) or any third party unbiased listing as to what brands and models are low-emitting. There
is a mechanism in the RWC BACM guidelines for establishing if a given uncertified model or
class of devices is/are low-emitting” and there isan ASTM program, at the time of this writing,
to develop a standardized test method for outside boilers. The former has never been done and
the latter is not yet available.

Several other notes should be made in regards to the cost benefit tables. (1) Vent free natural gas
and LPG stoves, inserts and log sets stould not be considered options for primary or even
significant secondary heating use. There is considerable concern regarding indoor air quality and
damage to homes by moisture created from their use, as combustion gases are not vented. Their
appropriate role is for aesthetics and minor secondary heating. (2) Electrical devices, such as,
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electric fireplaces, were not evaluated, as the complexity and role of energy tragjectory for
electricity makes the pollutant cost-benefit analysis outside the scope of work for this project.
For example, coal is the primary ultimate source of electrical energy in the United States. Coal
exploration, coal transport, coal processing and desulphurization, coal-fired power plant
inefficiency and emissions, and transmission line losses all need to be taken into consideration
for a cost-benefit analysis of electric space heating. (3) Theterm “LPG” as used here is
synonymous with “propane.”

General calculations and assumptions (except Section 3.5)

Calculations and assumptions that are specific to each category will be explained further before
their respective sections.

Old unit: Existing unit to be replaced/modified
New unit: Unit installed in or replacing old unit

1. Annua fuel input for old unit: input MJyr (old)
Cords burned by old unit (cord/yr by state and HDD — Table 3.0) X average mass per
cord by state and HDD (kg/cord — Table 3.0) X average LHV of fuel (19.36
MJkg for cordwood*®)

2. Annud fud input for new unit: input MJyr (new)
MJyr (old) X (efficiency (old) / efficiency (new))

3. Annual fuel cost: $iyr
Cost of fuel ($/MJ) X Annual fuel input per appliance (MJlyr)
Cost of fuel:
Wood (avg.): $0.008/MJ ($0.15/kg (average of cost/cord by state’® / average of
mass/cord by state®*®°) / 19.36 MJIkd™)
Pellets: $0.016/MJ ($0.30/kd' / 19.19 MIkd'")
LPG: $0.024/MJ ($2.32/gal*® 1 9.63 X 10* KJ/gal*")
Natural Gas: $0.016/MJ ($17.13/1000ft> *° / 1.09 X 10° KJ¥1000ft> “8)

4. Annualized installation/replacement cost: $/yr>43
Install/replace, plumbing, old unit removal cost al divided by the unit lifetime

5. Ancillary cosgts: Sum of ab and c per appliance: $/yr
a) Chimney cleaning — cost per cleaning X cleanings per year = $/yr
b) Electricity costs- kw usage X $0.13/kw-h°* X hours use per year
c) Annualized catalyst replacement - $180 per catalyst / 4 year lifetime = $45/yr*?

6. Tota annua costs: Sum of annual fuel costs, ancillary costs, and annualized
installation/replacement costs: $/yr

7. Cost difference: Total annual cost (new unit) — Total annual cost (old unit)
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8. Total annual emissions for each category: g/yr

Total annual emissions = emission factor (g/MJ) X annua fuel input (MJyr)
Emission factors in g/input MJ

VOC from LPG appliances is a calculation from the AP-42 reference®’ for natural gas VOC

corrected for VOC content of propane

9. Emissionsreduction: g/yr

Tota emissions (old unit) — Total emissions (new unit)

10. Annual pollutant reduction cost benefit: $/g, $/ton

Cost difference ($/yr) / emissions reduction(g/yr) = $/g
$/g X 454 g/lb X 2000 Ib/ton = $/ton

Table3.0

Average Mass and Number of Cords Burned per Appliance by State

Average Dry

Cords Burned by

Cords Burned by

Cords Burned by

State Mass per Cord | Fireplaces without | Wood Heaters | Cordwood Furnaces

(kg) Inserts Annually Annually and Boilers Annually
Connecticut 1335.0 0.74 2.15 3.41
Delaware 1207.3 0.51 0.95 0.75
Maine 1112.7 1.68 2.56 5.38
Maryland 12135 0.53 1.05 1.26
Massachusetts 1275.1 1.28 2.34 4.38
New Hampshire 1212.8 1.68 2.56 5.38
New Jersey 1203.4 0.51 1.40 1.22
New York 1285.0 151 2.41 5.30
Pennsylvania 1303.6 0.75 1.87 2.93
Rhode Island 1248.6 0.54 2.17 1.96
District of Columbia 1213.5 0.46 0.86 0.68
Vermont 1249.6 1.68 2.56 5.38
Average MANE-VU 1238.3 1.06 2.03 4.15
High HDD Category 1238.3 1.68 2.56 5.38
Med HDD Category 1238.3 0.50 2.03 1.83
Low HDD Category 1238.3 0.51 0.95 0.75

References 54-60
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3.1. Uncertified Freestanding Cordwood Stove Replacement

The most likely replacements for an uncertified freestanding cordwood stove include certified
catalytic and non-catalytic cordwood stoves, pellet stoves, direct vent gas stoves, b-vent gas
stoves, and vent free gas stoves (gas includes both LPG and natural gas). Replacement of the
uncertified freestanding cordwood stove requires the proper disposal of the old unit, which adds
approximately $100 to the total installation cost of the replacement unit. Calculations and
assumptions for uncertified freestanding cordwood stove replacement include further explanation
of calculations aready listed in Section 3.

Calculations and Assumptions

Annual fuel input for new unit: input MJyr (new)
MJyr (old) X (efficiency (old) / efficiency (new))
Efficiency References:
Cordwood and Pellet Stoves: 4,23, 32
Gas Stoves: Based on OMNI-Test Laboratories Testing

Annualized installation/replacement cost: $/yr*?
Install/replace gas plumbing, and old unit removal cost; al divided by the device lifetime
Certified noncat. cordwood stove: $3,367 / 19.3 yrs = $174.10/yr
Certified cat. cordwood stove: $4,150 / 19.3 yrs = $214.70/yr
Pellet stove: $3,850 / 13 yrs = $256.70/yr
Gas stoves — natura gas (direct vent, b-vent, vent free):
$3,400/ 17.7 yrs = $192.50/yr
Gas stoves— LPG (direct vent, b-vent, vent free):
$3,367 / 17.7 yrs = $190.60/yr

Ancillary costs: sum of ab and ¢ per appliance: $/yr
a) Chimney cleaning**:
Uncertified freestanding cordwood stove: $150 X 1.5 cleanings/yr = $225/yr
Certified noncat. and cat. cordwood stoves: $150 X 1 cleaning/yr = $150/yr
Pellet stove: $125 X 1 cleaning/lyr = $125/yr
b) Electricity costs:
Hours of use per year®® (for 6 month heating season, Oct-March) assumed to be:
60 days @ 14 hrs/day = 840 hrs
60 days @ 8 hrsg/day = 280 hrs
62 days @ 4 hrs/day = 248 hrs
Total = 1,368 hrs/yr
Pellet stove:
0.380 kw X 1,368 hrs/yr X $0.13/kw-h = $66.28/yr
Gas stoves:
0.144 kw X 1,368 hrs/yr X $0.13/kw-h = $25.12/yr
c) Annualized catalyst replacement - $45/yr
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Total annual emissions for each category: glyr
Total annual emissions = emission factor (gyMJ) X annual fuel input (MJyr)
Emission factorsin g/input MJ

Wood burning stove emission factors converted from g/kd"°"419102227 5 /M J by
dividing the g/kg emission factor by the average wood heat content*® (MJkg)

Pellet stove emission factors converted from g/kg0"411:4-18:419.1024.26-27 41 g/MJ by
dividing the g/kg emission factor by the average pellet heat content®’ (MJkg)

Natural Gas stove emission factors converted to g/MJ%°

LPG Gas stove emission factors converted to g/MJ+3°
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Table 3.1.01a
Replacement of an Existing Uncertified Freestanding Cordwood Stove in Connecticut, Supporting Information

2.15 cords/yr Burned per Uncertified Freestanding Cordwood Stove in Connecticut

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
Uncertified CEIiEe el Gas Stove-|Gas Stove -|Gas Stove - Gas Gas Gas
Freestanding NSPS Non- NS Pellet Natural Natural Natural Stove - Stove - Stove -
AIEWEH AR Cordwood G CELEIE Stove Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG, |[LPG, Vent
Cordwood | Cordwood .
Stove Vent Vent Free Vent |Direct Vent| Free
Stove Stove
Efficiency (%) 54 65 70 75 65 75 98 65 75 98
Annual Fuel Input (MJ/yr) 55,496 46,104 42,811 39,957 46,104 39,957 30,579 46,104 39,957 30,579
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 433.00 359.72 334.03 626.24 726.22 629.39 481.68 1,109.10 961.22 735.63
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 225.00 150.00 193.00 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 658.00 683.86 741.68 1,074.19 943.79 846.96 699.25 1,324.78 | 1,176.90 | 951.31
Cost Difference ($/yr) - 25.86 83.68 416.19 285.79 188.96 41.25 666.78 518.90 | 293.31
Table 3.1.01b
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in Connecticut
Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
- Certified Certified Gas
Uncertified | \spg Non- NSPS Gas Stove - Gas Stove-) Gas Stove- Stove - Gas
. Freestanding . . Natural Natural | Gas Stove- Stove -
Appliance / Fuel Category Catalytic Catalytic [ Pellet Stove |Natural Gas, . LPG,
Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent Vent = Direct E
ove Stove Stove en ree Vent ree
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 4.84E+04 1.79E+04 1.85E+04 3.19E+03 1.72E+02 | 1.49E+02 | 1.14E+02 3.87E+02 | 3.36E+02 | 2.57E+02
PM Reduction (g/yr) - 3.06E+04 2.99E+04 4 53E+04 4.83E+04 | 4.83E+04 | 4.83E+04 | 4.81E+04 | 4.81E+04 | 4.82E+04
Annual PM Cost Benefit ($/g) - 8.46E-04 2.80E-03 9.20E-03 5.92E-03 | 3.91E-03 | 8.54E-04 | 1.39E-02 | 1.08E-02 | 6.09E-03
Annual PM Cost Benefit ($/ton) - 7.68E+02 2.54E+03 8.34E+03 5.37E+03 | 3.55E+03 | 7.74E+02 1.26E+04 | 9.79E+03 | 5.52E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 5.25E+04 2.40E+04 1.90E+04 4,16E+01 | 1.06E+02 | 9.19E+01 | 3.58E+01 | 1.15E+03 | 9.99E+02 | 7.64E+02
VOC Reduction (g/yr) - 2.84E+04 3.34E+04 5.24E+04 | 5.23E+04 | 5.24E+04 | 5.24E+04 | 5.13E+04 | 5.15E+04 |5.17E+04
Annual VOC Cost Benefit ($/g) - 9.11E-04 2.50E-03 7.94E-03 5.46E-03 3.61E-03 | 7.87E-04 1.30E-02 | 1.01E-02 | 5.67E-03
Annual VOC Cost Benefit ($/ton) - 8.26E+02 | 2.27E+03 | 7.20E+03 | 4.95E+03 | 3.27E+03 | 7.14E+02 | 1.18E+04 | 9.15E+03 [5.15E+03
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Table 3.1.01b continued
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in Connecticut

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
e Certified Certified Gas
Uncertified | \spg Non- NSPS Gas Stove- Gas Stove -|Gas Stove - S e Gas
. Freestanding . : Natural Natural | Gas Stove - Stove -

Appliance / Fuel Category Catalytic Catalytic | Pellet Stove [Natural Gas, : LPG,

Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent VI Free Direct Free

e Stove Stove Vent
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 2.25E+05 1.68E+05 1.18E+05 1.67E+04 | 8.94E+02 | 7.75E+02 | 9.20E+02 | 2.69E+02 | 2.33E+02 |1.79E+02
CO Reduction (g/yr) - 5.71E+04 1.06E+05 2.08E+05 | 2.24E+05 | 2.24E+05 | 2.24E+05 | 2.24E+05 | 2.24E+05 | 2.25E+05
Annual CO Cost Benefit ($/g) - 4.53E-04 7.86E-04 2.00E-03 | 1.28E-03 | 8.44E-04 | 1.84E-04 | 2.97E-03 | 2.31E-03 | 1.31E-03
Annual CO Cost Benefit ($/ton) - 4.11E+02 7.13E+02 1.81E+03 | 1.16E+03 | 7.66E+02 | 1.67E+02 | 2.70E+03 | 2.10E+03 | 1.19E+03
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 3.67E+03 2.71E+03 1.55E+04 3.96E+03 | 2.43E+03 | 2.11E+03 | 1.28E+03 | 2.51E+03 | 2.18E+03 | 1.67E+03
NO, Reduction (g/yr) - 9.54E+02 | <1.18E+04> |<2.87E+02>| 1.23E+03 | 1.56E+03 | 2.39E+03 | 1.16E+03 | 1.49E+03 | 2.00E+03
Annual NO, Cost Benefit ($/g) - 2.71E-02 NA NA 2.32E-01 | 1.21E-01 | 1.72E-02 | 5.77E-01 | 3.48E-01 | 1.47E-01
Annual NOy Cost Benefit ($/ton) - 2.46E+04 NA NA 2.10E+05 | 1.10E+05 | 1.56E+04 | 5.23E+05 | 3.16E+05 | 1.33E+05
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 2.87E+02 4.76E+02 4.42E+02 3.33E+02 | 1.07E+01 | 9.23E+00 | 7.06E+00 | 1.68E+02 | 1.46E+02 |1.12E+02
SO; Reduction (g/yr) - <1.90E+02> | <1.56E+02> |<4.65E+01>| 2.76E+02 | 2.77E+02 | 2.80E+02 | 1.18E+02 | 1.41E+02 |1.75E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 1.04E+00 | 6.81E-01 | 1.48E-01 | 5.63E+00 | 3.69E+00 |1.68E+00
Annual SO, Cost Benefit ($/ton) - NA NA NA 9.40E+05 | 6.18E+05 | 1.34E+05 | 5.11E+06 | 3.34E+06 | 1.52E+06

* NOy - Total nitrogen oxides reported as NO,.
<> represents an increase in pollutant.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.

19




Table 3.1.02a
Replacement of an Existing Uncertified Freestanding Cordwood Stove in Delaware, Supporting Information
0.95 cords/yr Burned per Uncertified Freestanding Cordwood Stove in Delaware

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
Uncertified CElniEe el Gas Stove-|Gas Stove -|Gas Stove - Gas Gas Gas
. Freestanding MEPS [Nl NSPS Pellet Natural Natural Natural Stove - Stove - Stove -
AIEWEH AR Cordwood CCataIytlc CELEIE Stove Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG, |[LPG, Vent
Stove EEREEe || el e Vent Vent Free Vent |Direct Vent| Free
Stove Stove
Efficiency (%) 54 65 70 75 65 75 98 65 75 98
Annual Fuel Input (MJ/yr) 22,203 18,446 17,128 15,986 18,446 15,986 12,234 18,446 15,986 12,234
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 173.24 143.92 133.64 250.55 290.55 251.81 192.71 443.74 384.57 294.32
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 225.00 150.00 193.00 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 398.24 468.06 541.30 698.50 508.12 469.38 410.28 659.42 600.25 510.00
Cost Difference ($/yr) - 69.82 143.06 300.26 109.88 71.14 12.05 261.18 202.02 | 111.76
Table 3.1.02b
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in Delaware
Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
. Freestanding . . Natural Natural | Gas Stove- Stove -
Appliance / Fuel Category Cordwood Catalytic Catalytic | Pellet Stove [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent
Stove Cordwood | Cordwood B Vent \}ent F}ee ' Direct Fr'ee
Stove Stove Vent
PM (g/input MJ) 8.73E-01 3.88E-01 | 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 1.94E+04 7.15E+03 7.40E+03 1.27E+03 6.90E+01 | 5.98E+01 | 4.58E+01 1.55E+02 | 1.34E+02 | 1.03E+02
PM Reduction (g/yr) - 1.22E+04 1.20E+04 1.81E+04 1.93E+04 | 1.93E+04 | 1.93E+04 1.92E+04 | 1.92E+04 | 1.93E+04
Annual PM Cost Benefit ($/g) - 5.71E-03 1.19E-02 1.66E-02 5.69E-03 | 3.68E-03 | 6.23E-04 | 1.36E-02 | 1.05E-02 | 5.80E-03
Annual PM Cost Benefit ($/ton) - 5.18E+03 1.08E+04 1.50E+04 5.16E+03 | 3.34E+03 | 5.65E+02 1.23E+04 | 9.52E+03 | 5.26E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 2.10E+04 9.62E+03 7.61E+03 1.67E+01 | 4.24E+01 | 3.68E+01 | 1.43E+01 | 4.61E+02 | 4.00E+02 | 3.06E+02
VOC Reduction (g/yr) - 1.14E+04 1.34E+04 2.10E+04 | 2.09E+04 | 2.09E+04 | 2.10E+04 | 2.05E+04 | 2.06E+04 | 2.07E+04
Annual VOC Cost Benefit ($/g) - 6.14E-03 1.07E-02 1.43E-02 5.25E-03 3.40E-03 | 5.74E-04 1.27E-02 | 9.81E-03 | 5.40E-03
Annual VOC Cost Benefit ($/ton) - 5.57E+03 | 9.70E+03 | 1.30E+04 | 4.76E+03 | 3.08E+03 | 5.21E+02 | 1.15E+04 | 8.90E+03 |[4.90E+03
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Table 3.1.02b continued
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in Delaware

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
. Certified Certified Gas
Uncertified | \sps Non- NSPS Gas Stove- Gas Stove -|Gas Stove - S e Gas
. Freestanding . : Natural Natural | Gas Stove - Stove -

Appliance / Fuel Category Catalytic Catalytic | Pellet Stove [Natural Gas, : LPG,

Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent VI Free Direct Free

e Stove Stove Vent
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 8.99E+04 6.71E+04 4.73E+04 6.66E+03 | 3.58E+02 | 3.10E+02 | 3.68E+02 | 1.08E+02 | 9.34E+01 |7.14E+01
CO Reduction (g/yr) - 2.28E+04 4.26E+04 8.32E+04 | 8.95E+04 | 8.96E+04 | 8.95E+04 | 8.98E+04 | 8.98E+04 | 8.98E+04
Annual CO Cost Benefit ($/g) - 3.06E-03 3.36E-03 3.61E-03 | 1.23E-03 | 7.94E-04 | 1.35E-04 | 2.91E-03 | 2.25E-03 | 1.24E-03
Annual CO Cost Benefit ($/ton) - 2.77E+03 3.05E+03 3.27E+03 | 1.11E+03 | 7.20E+02 | 1.22E+02 | 2.64E+03 | 2.04E+03 | 1.13E+03
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 1.47E+03 1.09E+03 6.19E+03 1.58E+03 | 9.74E+02 | 8.44E+02 | 5.10E+02 | 1.01E+03 | 8.71E+02 | 6.67E+02
NO, Reduction (g/yr) - 3.82E+02 | <4.72E+03> |<1.15E+02>| 4.94E+02 | 6.24E+02 | 9.58E+02 | 4.62E+02 | 5.97E+02 |8.01E+02
Annual NO, Cost Benefit ($/g) - 1.83E-01 NA NA 2.23E-01 | 1.14E-01 | 1.26E-02 | 5.65E-01 | 3.39E-01 | 1.40E-01
Annual NOy Cost Benefit ($/ton) . 1.66E+05 NA NA 2.02E+05 | 1.03E+05 | 1.14E+04 | 5.12E+05 | 3.07E+05 |1.27E+05
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 1.15E+02 1.91E+02 1.77E+02 1.33E+02 | 4.26E+00 | 3.69E+00 | 2.83E+00 | 6.73E+01 | 5.83E+01 |4.47E+01
SO; Reduction (g/yr) - <7.59E+01> | <6.22E+01> |<1.86E+01>| 1.10E+02 | 1.11E+02 | 1.12E+02 | 4.73E+01 | 5.63E+01 |7.00E+01
Annual SO, Cost Benefit ($/g) - NA NA NA 9.95E-01 | 6.41E-01 | 1.08E-01 | 5.52E+00 | 3.59E+00 |1.60E+00
Annual SO, Cost Benefit ($/ton) - NA NA NA 9.03E+05 | 5.82E+05 | 9.77E+04 | 5.00E+06 | 3.25E+06 | 1.45E+06

* NOy - Total nitrogen oxides reported as NO5.
<> represents an increase in pollutant.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.1.03a
Replacement of an Existing Uncertified Freestanding Cordwood Stove in Maine, Supporting Information
2.56 cords/yr Burned per Uncertified Freestanding Cordwood Stove in Maine

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
Uncertified CEIiEe el Gas Stove-|Gas Stove -|Gas Stove - Gas Gas Gas
. Freestanding S e NSPS Pellet Natural Natural Natural Stove - Stove - Stove -
AIEWEH AR Cordwood C%?Ej?/:/)gtlncd (?oartjévv)glocd Stove Gas, B |Gas, Direct| Gas, Vent | LPG, B _ LPG, |[LPG, Vent
Stove Vent Vent Free Vent |Direct Vent| Free
Stove Stove
Efficiency (%) 54 65 70 75 65 75 98 65 75 98
Annual Fuel Input (MJ/yr) 55,181 45,843 42,568 39,731 45,843 39,731 30,406 45,843 39,731 30,406
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 430.55 357.68 332.14 622.70 722.11 625.83 478.95 1,102.82 955.78 731.46
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 225.00 150.00 193.00 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 655.55 681.82 739.79 1,070.64 939.68 843.40 696.52 1,318.50 | 1,171.46 947.14
Cost Difference ($/yr) - 26.28 84.24 415.09 284.13 187.85 40.97 662.96 515.91 291.60
Table 3.1.03b
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in Maine
Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
. Freestanding . . Natural Natural | Gas Stove- Stove -
Appliance / Fuel Category Cordwood Catalytic Catalytic | Pellet Stove [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent
Stove Cordwood | Cordwood B Vent \}ent F}ee ' Direct Fr'ee
Stove Stove Vent
PM (g/input MJ) 8.73E-01 3.88E-01 | 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 4.82E+04 1.78E+04 1.84E+04 3.17E+03 1.71E+02 | 1.49E+02 | 1.14E+02 3.85E+02 | 3.34E+02 | 2.55E+02
PM Reduction (g/yr) - 3.04E+04 2.98E+04 4 50E+04 4.80E+04 | 4.80E+04 | 4.80E+04 | 4.78E+04 | 4.78E+04 | 4.79E+04
Annual PM Cost Benefit ($/g) - 8.65E-04 2.83E-03 9.23E-03 5.92E-03 | 3.91E-03 | 8.53E-04 | 1.39E-02 | 1.08E-02 | 6.09E-03
Annual PM Cost Benefit ($/ton) - 7.85E+02 2.57E+03 8.37E+03 5.37E+03 | 3.55E+03 | 7.74E+02 1.26E+04 | 9.79E+03 | 5.52E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 5.22E+04 2.39E+04 1.89E+04 4,14E+01 | 1.05E+02 | 9.14E+01 | 3.56E+01 | 1.15E+03 | 9.93E+02 | 7.60E+02
VOC Reduction (g/yr) - 2.82E+04 3.32E+04 5.21E+04 | 5.20E+04 | 5.21E+04 | 5.21E+04 | 5.10E+04 | 5.12E+04 | 5.14E+04
Annual VOC Cost Benefit ($/g) - 9.30E-04 2.53E-03 7.97E-03 5.46E-03 3.61E-03 | 7.86E-04 1.30E-02 | 1.01E-02 | 5.67E-03
Annual VOC Cost Benefit ($/ton) - 8.44E+02 | 2.30E+03 | 7.23E+03 | 4.95E+03 | 3.27E+03 | 7.13E+02 | 1.18E+04 | 9.15E+03 |5.15E+03
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Table 3.1.03b continued
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in Maine

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
e Certified Certified Gas
Uncertified | \spg Non- NSPS Gas Stove- Gas Stove -|Gas Stove - S e Gas
. Freestanding . : Natural Natural | Gas Stove - Stove -

Appliance / Fuel Category Catalytic Catalytic | Pellet Stove [Natural Gas, : LPG,

Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent VI Free Direct Free

e Stove Stove Vent
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 2.23E+05 1.67E+05 1.18E+05 1.66E+04 | 8.89E+02 | 7.71E+02 | 9.15E+02 | 2.68E+02 | 2.32E+02 |1.78E+02
CO Reduction (g/yr) - 5.68E+04 1.06E+05 2.07E+05 2.23E+05 | 2.23E+05 | 2.23E+05 2.23E+05 | 2.23E+05 | 2.23E+05
Annual CO Cost Benefit ($/g) - 4.63E-04 7.96E-04 2.01E-03 | 1.28E-03 | 8.44E-04 | 1.84E-04 | 2.97E-03 | 2.31E-03 | 1.31E-03
Annual CO Cost Benefit ($/ton) - 4.20E+02 7.22E+02 1.82E+03 | 1.16E+03 | 7.65E+02 | 1.67E+02 | 2.70E+03 | 2.10E+03 | 1.18E+03
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 3.65E+03 2.70E+03 1.54E+04 3.93E+03 | 2.42E+03 | 2.10E+03 | 1.27E+03 | 2.50E+03 | 2.17E+03 | 1.66E+03
NO, Reduction (g/yr) - 0.49E+02 | <1.17E+04> |<2.85E+02>| 1.23E+03 | 1.55E+03 | 2.38E+03 | 1.15E+03 | 1.48E+03 |1.99E+03
Annual NO, Cost Benefit ($/g) - 2.77E-02 NA NA 2.31E-01 | 1.21E-01 | 1.72E-02 | 5.77E-01 | 3.48E-01 | 1.46E-01
Annual NOy Cost Benefit ($/ton) - 2.51E+04 NA NA 2.10E+05 | 1.10E+05 | 1.56E+04 | 5.23E+05 | 3.16E+05 | 1.33E+05
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 2.85E+02 4.74E+02 4.40E+02 3.31E+02 | 1.06E+01 | 9.18E+00 | 7.02E+00 | 1.67E+02 | 1.45E+02 |1.11E+02
SO; Reduction (g/yr) - <1.89E+02> | <1.55E+02> |<4.62E+01>| 2.74E+02 | 2.76E+02 | 2.78E+02 | 1.18E+02 | 1.40E+02 |1.74E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 1.04E+00 | 6.81E-01 | 1.47E-01 | 5.63E+00 | 3.69E+00 |1.68E+00
Annual SO, Cost Benefit ($/ton) - NA NA NA 9.39E+05 | 6.18E+05 | 1.34E+05 | 5.11E+06 | 3.34E+06 | 1.52E+06

* NOy - Total nitrogen oxides reported as NO5.
<> represents an increase in pollutant.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.

23




Table 3.1.04a
Replacement of an Existing Uncertified Freestanding Cordwood Stove in Maryland, Supporting Information
1.05 cords/yr Burned per Uncertified Freestanding Cordwood Stove in Maryland

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
Uncertified CEIiEe el Gas Stove-|Gas Stove -|Gas Stove - Gas Gas Gas
Freestanding NSPS Non- NS Pellet Natural Natural Natural Stove - Stove - Stove -
AIEWEH AR Cordwood G CELEIE Stove Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG, |[LPG, Vent
Cordwood | Cordwood .
Stove Vent Vent Free Vent |Direct Vent| Free
Stove Stove
Efficiency (%) 54 65 70 75 65 75 98 65 75 98
Annual Fuel Input (MJ/yr) 24,739 20,552 19,084 17,812 20,552 17,812 13,632 20,552 17,812 13,632
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 193.02 160.36 148.90 279.17 323.74 280.57 214.72 494.41 428.49 327.93
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 225.00 150.00 193.00 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 418.02 484.49 556.56 727.11 541.30 498.14 432.29 710.10 644.17 543.61
Cost Difference ($/yr) - 66.47 138.54 309.09 123.28 80.12 14.27 292.07 | 226.15 | 125.59
Table 3.1.04b
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in Maryland
Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
- Certified Certified Gas
Uncertified | \gpg Non- NSPS Gas Stove - Gas Stove-) Gas Stove- Stove - Gas
. Freestanding . . Natural Natural | Gas Stove- Stove -
Appliance / Fuel Category Catalytic Catalytic [ Pellet Stove |Natural Gas, . LPG,
Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent Vent = Direct E
ove Stove Stove en ree Vent ree
PM (g/input MJ) 8.73E-01 3.88E-01 | 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 2.16E+04 7.97E+03 8.25E+03 1.42E+03 7.69E+01 | 6.66E+01 | 5.10E+01 | 1.73E+02 | 1.50E+02 | 1.15E+02
PM Reduction (g/yr) - 1.36E+04 1.33E+04 2.02E+04 2.15E+04 | 2.15E+04 | 2.15E+04 | 2.14E+04 | 2.14E+04 | 2.15E+04
Annual PM Cost Benefit ($/g) - 4.88E-03 1.04E-02 1.53E-02 5.73E-03 | 3.72E-03 | 6.62E-04 | 1.36E-02 | 1.05E-02 | 5.85E-03
Annual PM Cost Benefit ($/ton) - 4.43E+03 9.42E+03 1.39E+04 5.20E+03 | 3.38E+03 | 6.01E+02 1.24E+04 | 9.57E+03 | 5.30E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 2.34E+04 1.07E+04 8.48E+03 1.86E+01 | 4.73E+01 | 4.10E+01 | 1.59E+01 | 5.14E+02 | 4.45E+02 | 3.41E+02
VOC Reduction (g/yr) - 1.27E+04 1.49E+04 2.34E+04 | 2.33E+04 | 2.33E+04 | 2.34E+04 | 2.29E+04 | 2.29E+04 | 2.30E+04
Annual VOC Cost Benefit ($/g) - 5.25E-03 9.29E-03 1.32E-02 5.28E-03 3.43E-03 | 6.11E-04 1.28E-02 | 9.86E-03 | 5.45E-03
Annual VOC Cost Benefit ($/ton) - 4.76E+03 | 8.43E+03 | 1.20E+04 | 4.79E+03 | 3.11E+03 | 5.54E+02 | 1.16E+04 | 8.95E+03 |4.94E+03
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Table 3.1.04b continued
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in Maryland

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
e Certified Certified Gas
Uncertified | \spg Non- NSPS Gas Stove- Gas Stove -|Gas Stove - S e Gas
. Freestanding . : Natural Natural | Gas Stove - Stove -

Appliance / Fuel Category Catalytic Catalytic | Pellet Stove [Natural Gas, : LPG,

Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent VI Free Direct Free

e Stove Stove Vent
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 1.00E+05 7.47E+04 5.27E+04 7.42E+03 | 3.99E+02 | 3.46E+02 | 4.10E+02 | 1.20E+02 | 1.04E+02 | 7.96E+01
CO Reduction (g/yr) - 2.54E+04 4.74E+04 9.27E+04 | 9.98E+04 | 9.98E+04 | 9.98E+04 | 1.00E+05 | 1.00E+05 | 1.00E+05
Annual CO Cost Benefit ($/g) - 2.61E-03 2.92E-03 3.33E-03 | 1.24E-03 | 8.03E-04 | 1.43E-04 | 2.92E-03 | 2.26E-03 | 1.25E-03
Annual CO Cost Benefit ($/ton) - 2.37E+03 2.65E+03 3.02E+03 | 1.12E+03 | 7.28E+02 | 1.30E+02 | 2.65E+03 | 2.05E+03 |1.14E+03
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 1.64E+03 1.21E+03 6.90E+03 1.76E+03 | 1.09E+03 | 9.40E+02 | 5.68E+02 | 1.12E+03 | 9.71E+02 |7.43E+02
NO, Reduction (g/yr) - 4.25E+02 | <5.26E+03> [<1.28E+02>| 5.50E+02 | 6.95E+02 | 1.07E+03 | 5.15E+02 | 6.65E+02 |8.92E+02
Annual NO, Cost Benefit ($/g) - 1.56E-01 NA NA 2.24E-01 | 1.15E-01 | 1.34E-02 | 5.67E-01 | 3.40E-01 | 1.41E-01
Annual NOy Cost Benefit ($/ton) - 1.42E+05 NA NA 2.03E+05 | 1.05E+05 | 1.21E+04 | 5.14E+05 | 3.09E+05 | 1.28E+05
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 1.28E+02 2.12E+02 1.97E+02 1.48E+02 | 4.75E+00 | 4.11E+00 | 3.15E+00 | 7.50E+01 | 6.50E+01 |4.98E+01
SO; Reduction (g/yr) - <8.45E+01> | <6.94E+01> |<2.07E+01>| 1.23E+02 | 1.24E+02 | 1.25E+02 | 5.28E+01 | 6.28E+01 | 7.80E+01
Annual SO, Cost Benefit ($/g) - NA NA NA 1.00E+00 | 6.48E-01 | 1.15E-01 | 5.54E+00 | 3.60E+00 |1.61E+00
Annual SO, Cost Benefit ($/ton) - NA NA NA 9.09E+05 | 5.88E+05 | 1.04E+05 | 5.02E+06 | 3.27E+06 | 1.46E+06

* NOy - Total nitrogen oxides reported as NO5.
<> represents an increase in pollutant.
NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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Table 3.1.05a
Replacement of an Existing Uncertified Freestanding Cordwood Stove in Massachusetts, Supporting Information
2.34 cords/yr Burned per Uncertified Freestanding Cordwood Stove in Massachusetts

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
Uncertified CEIiEe el Gas Stove-|Gas Stove -|Gas Stove - Gas Gas Gas
Freestanding NSPS Non- NS Pellet Natural Natural Natural Stove - Stove - Stove -
AIEWEH AR Cordwood G CEIEIE Stove Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG, |[LPG, Vent
Cordwood | Cordwood .
Stove Vent Vent Free Vent |Direct Vent| Free
Stove Stove
Efficiency (%) 54 65 70 75 65 75 98 65 75 98
Annual Fuel Input (MJ/yr) 57,673 47,913 44,491 41,525 47,913 41,525 31,779 47,913 41,525 31,779
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 449.99 373.84 347.13 650.81 754.72 654.09 500.58 1,152.62 998.94 764.49
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 225.00 150.00 193.00 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 674.99 697.97 754.79 1,098. 76 972.29 871.66 718.15 1,368.30 | 1,214.62 | 980.17
Cost Difference ($/yr) - 22.99 79.80 423.77 297.30 196.67 43.16 693.31 539.63 305.19
Table 3.1.05b
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in Massachusetts
Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
- Certified Certified Gas
Uncertified | \gpg Non- NSPS Gas Stove - Gas Stove-) Gas Stove- Stove - Gas
. Freestanding . . Natural Natural | Gas Stove- Stove -
Appliance / Fuel Category Catalytic Catalytic [ Pellet Stove |Natural Gas, . LPG,
Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent Vent = Direct E
ove Stove Stove en ree Vent ree
PM (g/input MJ) 8.73E-01 3.88E-01 | 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 5.03E+04 1.86E+04 1.92E+04 3.31E+03 1.79E+02 | 1.55E+02 | 1.19E+02 | 4.02E+02 | 3.49E+02 [ 2.67E+02
PM Reduction (g/yr) - 3.18E+04 3.11E+04 4. 70E+04 5.02E+04 | 5.02E+04 | 5.02E+04 | 4.99E+04 | 5.00E+04 |5.01E+04
Annual PM Cost Benefit ($/g) - 7.24E-04 2.57E-03 9.01E-03 5.93E-03 | 3.92E-03 | 8.59E-04 | 1.39E-02 | 1.08E-02 | 6.10E-03
Annual PM Cost Benefit ($/ton) - 6.57E+02 2.33E+03 8.17E+03 5.38E+03 | 3.56E+03 | 7.80E+02 1.26E+04 | 9.79E+03 | 5.53E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 5.45E+04 2.50E+04 1.98E+04 4.33E+01 | 1.10E+02 | 9.55E+01 | 3.72E+01 | 1.20E+03 | 1.04E+03 | 7.94E+02
VOC Reduction (g/yr) - 2.95E+04 3.47E+04 5.45E+04 | 5.44E+04 | 5.44E+04 | 5.45E+04 | 5.33E+04 | 5.35E+04 | 5.37E+04
Annual VOC Cost Benefit ($/g) - 7.79E-04 2.30E-03 7.78E-03 5.47E-03 3.61E-03 | 7.92E-04 1.30E-02 | 1.01E-02 | 5.68E-03
Annual VOC Cost Benefit ($/ton) - 7.07E+02 | 2.08E+03 | 7.06E+03 | 4.96E+03 | 3.28E+03 | 7.19E+02 | 1.18E+04 | 9.16E+03 |5.15E+03
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Table 3.1.05b continued
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in Massachusetts

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
e Certified Certified Gas
Uncertified | \sps Non- NSPS Gas Stove- Gas Stove -|Gas Stove - S e Gas
. Freestanding . : Natural Natural | Gas Stove - Stove -

Appliance / Fuel Category Catalytic Catalytic | Pellet Stove [Natural Gas, : LPG,

Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent VI Free Direct Free

e Stove Stove Vent
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 2.34E+05 1.74E+05 1.23E+05 1.73E+04 | 9.30E+02 | 8.06E+02 | 9.57E+02 | 2.80E+02 | 2.43E+02 |1.86E+02
CO Reduction (g/yr) - 5.93E+04 1.11E+05 2.16E+05 2.33E+05 | 2.33E+05 | 2.33E+05 2.33E+05 | 2.33E+05 | 2.33E+05
Annual CO Cost Benefit ($/g) - 3.88E-04 7.22E-04 1.96E-03 | 1.28E-03 | 8.45E-04 | 1.86E-04 | 2.97E-03 | 2.31E-03 | 1.31E-03
Annual CO Cost Benefit ($/ton) - 3.52E+02 6.55E+02 1.78E+03 | 1.16E+03 | 7.67E+02 | 1.68E+02 | 2.70E+03 | 2.10E+03 |1.19E+03
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 3.81E+03 2.82E+03 1.61E+04 4.11E+03 | 2.53E+03 | 2.19E+03 | 1.33E+03 | 2.61E+03 | 2.26E+03 | 1.73E+03
NO, Reduction (g/yr) - 0.92E+02 | <1.23E+04> |<2.98E+02>| 1.28E+03 | 1.62E+03 | 2.49E+03 | 1.20E+03 | 1.55E+03 | 2.08E+03
Annual NO, Cost Benefit ($/g) - 2.32E-02 NA NA 2.32E-01 | 1.21E-01 | 1.74E-02 | 5.77E-01 | 3.48E-01 | 1.47E-01
Annual NOy Cost Benefit ($/ton) - 2.10E+04 NA NA 2.10E+05 | 1.10E+05 | 1.57E+04 | 5.24E+05 | 3.16E+05 | 1.33E+05
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 2.98E+02 4.95E+02 4.60E+02 3.46E+02 | 1.11E+01 | 9.59E+00 | 7.34E+00 | 1.75E+02 | 1.52E+02 |1.16E+02
SO; Reduction (g/yr) - <1.97E+02> | <1.62E+02> |<4.83E+01>| 2.87E+02 | 2.88E+02 | 2.91E+02 | 1.23E+02 | 1.46E+02 | 1.82E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 1.04E+00 | 6.82E-01 | 1.49E-01 | 5.64E+00 | 3.69E+00 |1.68E+00
Annual SO, Cost Benefit ($/ton) - NA NA NA 9.40E+05 | 6.19E+05 | 1.35E+05 | 5.11E+06 | 3.35E+06 | 1.52E+06

* NOy - Total nitrogen oxides reported as NO5.
<> represents an increase in pollutant.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Replacement of an Existing Uncertified Freestanding Cordwood Stove in New Hampshire, Supporting Information

Table 3.1.06a

2.56 cords/yr Burned per Uncertified Freestanding Cordwood Stove in New Hampshire

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
Uncertified CEIiEe el Gas Stove-|Gas Stove -|Gas Stove - Gas Gas Gas
Freestanding NSPS Non- NS Pellet Natural Natural Natural Stove - Stove - Stove -
AIEWEH AR Cordwood G CELEIE Stove Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG, |[LPG, Vent
Cordwood | Cordwood .
Stove Vent Vent Free Vent |Direct Vent| Free
Stove Stove
Efficiency (%) 54 65 70 75 65 75 98 65 75 98
Annual Fuel Input (MJ/yr) 60,143 49,965 46,396 43,303 49,965 43,303 33,140 49,965 43,303 33,140
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 469.26 389.85 362.00 678.69 787.04 682.10 522.02 1,201.98 | 1,041.72 | 797.23
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 225.00 150.00 193.00 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 694.26 713.99 769.66 1,126.63 1,004.61 899.67 739.59 1,417.67 | 1,257.40 | 1,012.92
Cost Difference ($/yr) - 19.72 75.40 432.37 310.35 205.41 45.33 723.41 563.14 318.66
Table 3.1.06b
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in New Hampshire
Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
- Certified Certified Gas
Uncertified | \gpg Non- NSPS Gas Stove - Gas Stove-) Gas Stove- Stove - Gas
. Freestanding . . Natural Natural | Gas Stove- Stove -
Appliance / Fuel Category Catalytic Catalytic [ Pellet Stove |Natural Gas, . LPG,
Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent Vent = Direct E
ove Stove Stove en ree Vent ree
PM (g/input MJ) 8.73E-01 3.88E-01 | 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 5.25E+04 1.94E+04 2.01E+04 3.45E+03 1.87E+02 | 1.62E+02 | 1.24E+02 | 4.20E+02 | 3.64E+02 |2.78E+02
PM Reduction (g/yr) - 3.31E+04 3.24E+04 4 .90E+04 5.23E+04 | 5.23E+04 | 5.24E+04 | 5.21E+04 | 5.21E+04 | 5.22E+04
Annual PM Cost Benefit ($/g) - 5.96E-04 2.32E-03 8.82E-03 5.93E-03 | 3.93E-03 | 8.65E-04 | 1.39E-02 | 1.08E-02 | 6.10E-03
Annual PM Cost Benefit ($/ton) - 5.40E+02 2.11E+03 8.00E+03 5.38E+03 | 3.56E+03 | 7.85E+02 1.26E+04 | 9.80E+03 | 5.54E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 5.68E+04 2.61E+04 2.06E+04 451E+01 | 1.15E+02 | 9.96E+01 | 3.88E+01 | 1.25E+03 | 1.08E+03 | 8.29E+02
VOC Reduction (g/yr) - 3.08E+04 3.62E+04 5.68E+04 | 5.67E+04 | 5.67E+04 | 5.68E+04 | 5.56E+04 | 5.58E+04 |5.60E+04
Annual VOC Cost Benefit ($/g) - 6.41E-04 2.08E-03 7.61E-03 5.47E-03 3.62E-03 | 7.98E-04 1.30E-02 | 1.01E-02 | 5.69E-03
Annual VOC Cost Benefit ($/ton) - 5.81E+02 | 1.89E+03 | 6.91E+03 | 4.96E+03 | 3.28E+03 | 7.24E+02 | 1.18E+04 | 9.16E+03 |5.16E+03
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Table 3.1.06b continued
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in New Hampshire

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
e Certified Certified Gas
Uncertified | \spg Non- NSPS Gas Stove- Gas Stove -|Gas Stove - S e Gas
. Freestanding . : Natural Natural | Gas Stove - Stove -

Appliance / Fuel Category Catalytic Catalytic | Pellet Stove [Natural Gas, : LPG,

Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent VI Free Direct Free

e Stove Stove Vent
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 2.44E+05 1.82E+05 1.28E+05 1.81E+04 | 9.69E+02 | 8.40E+02 | 9.98E+02 | 2.92E+02 | 2.53E+02 | 1.94E+02
CO Reduction (g/yr) - 6.19E+04 1.15E+05 2.25E+05 | 2.43E+05 | 2.43E+05 | 2.43E+05 | 2.43E+05 | 2.43E+05 | 2.43E+05
Annual CO Cost Benefit ($/g) - 3.19E-04 6.54E-04 1.92E-03 | 1.28E-03 | 8.46E-04 | 1.87E-04 | 2.97E-03 | 2.31E-03 | 1.31E-03
Annual CO Cost Benefit ($/ton) - 2.89E+02 5.93E+02 1.74E+03 | 1.16E+03 | 7.68E+02 | 1.70E+02 | 2.70E+03 | 2.10E+03 |1.19E+03
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 3.98E+03 2.94E+03 1.68E+04 4.29E+03 | 2.64E+03 | 2.29E+03 | 1.38E+03 | 2.72E+03 | 2.36E+03 | 1.81E+03
NO, Reduction (g/yr) - 1.03E+03 | <1.28E+04> |<3.11E+02>| 1.34E+03 | 1.69E+03 | 2.59E+03 | 1.25E+03 | 1.62E+03 |2.17E+03
Annual NO, Cost Benefit ($/g) - 1.91E-02 NA NA 2.32E-01 | 1.22E-01 | 1.75E-02 | 5.77E-01 | 3.49E-01 | 1.47E-01
Annual NOy Cost Benefit ($/ton) - 1.73E+04 NA NA 2.10E+05 | 1.10E+05 | 1.59E+04 | 5.24E+05 | 3.16E+05 | 1.33E+05
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 3.11E+02 5.16E+02 4.79E+02 3.61E+02 | 1.15E+01 | 1.00E+01 | 7.66E+00 | 1.82E+02 | 1.58E+02 |1.21E+02
SO; Reduction (g/yr) - <2.05E+02> | <1.69E+02> |<5.04E+01>| 2.99E+02 | 3.01E+02 | 3.03E+02 | 1.28E+02 | 1.53E+02 | 1.90E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 1.04E+00 | 6.83E-01 | 1.50E-01 | 5.64E+00 | 3.69E+00 |1.68E+00
Annual SO, Cost Benefit ($/ton) - NA NA NA 9.41E+05 | 6.20E+05 | 1.36E+05 | 5.12E+06 | 3.35E+06 | 1.52E+06

* NOy - Total nitrogen oxides reported as NO5.
<> represents an increase in pollutant.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.1.07a
Replacement of an Existing Uncertified Freestanding Cordwood Stove in New Jersey, Supporting Information

1.40 cords/yr Burned per Uncertified Freestanding Cordwood Stove in New Jersey

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
Uncertified CEIiEe el Gas Stove-|Gas Stove -|Gas Stove - Gas Gas Gas
Freestanding NSPS Non- NS Pellet Natural Natural Natural Stove - Stove- Stove -
AIEWEH AR Cordwood G CELEIE Stove Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG, |[LPG, Vent
Cordwood | Cordwood .
Stove Vent Vent Free Vent |Direct Vent| Free
Stove Stove
Efficiency (%) 54 65 70 75 65 75 98 65 75 98
Annual Fuel Input (MJ/yr) 32,646 27,121 25,184 23,505 27,121 23,505 17,988 27,121 23,505 17,988
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 254.71 211.61 196.49 368.39 427.20 370.24 283.35 652.43 565.44 432.74
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 225.00 150.00 193.00 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 479.71 535.75 604.15 816.34 644.77 587.81 500.92 868.12 781.13 648.42
Cost Difference ($/yr) - 56.03 124.43 336.62 165.06 108.10 21.21 388.40 | 301.41 | 168.71
Table 3.1.07b
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in New Jersey
Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
- Certified Certified Gas
Uncertified | \sps Nop- NSPS Gas Stove - Gas Stove-) Gas Stove- Stove - Gas
. Freestanding . . Natural Natural | Gas Stove- Stove -
Appliance / Fuel Category Catalytic Catalytic [ Pellet Stove |Natural Gas, . LPG,
Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent Vent = Direct E
ove Stove Stove en ree Vent ree
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 2.85E+04 1.05E+04 1.09E+04 1.87E+03 1.01E+02 | 8.79E+01 | 6.73E+01 | 2.28E+02 | 1.97E+02 | 1.51E+02
PM Reduction (g/yr) - 1.80E+04 1.76E+04 2.66E+04 2.84E+04 | 2.84E+04 | 2.84E+04 | 2.83E+04 | 2.83E+04 | 2.83E+04
Annual PM Cost Benefit ($/g) - 3.12E-03 7.07E-03 1.26E-02 5.81E-03 | 3.81E-03 | 7.46E-04 | 1.37E-02 | 1.07E-02 | 5.95E-03
Annual PM Cost Benefit ($/ton) - 2.83E+03 6.41E+03 1.15E+04 5.27E+03 | 3.45E+03 | 6.77E+02 1.25E+04 | 9.66E+03 | 5.40E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 3.09E+04 1.41E+04 1.12E+04 2.45E+01 | 6.24E+01 | 5.41E+01 | 2.10E+01 | 6.78E+02 | 5.88E+02 | 4.50E+02
VOC Reduction (g/yr) - 1.67E+04 1.97E+04 3.08E+04 | 3.08E+04 | 3.08E+04 | 3.08E+04 | 3.02E+04 | 3.03E+04 | 3.04E+04
Annual VOC Cost Benefit ($/g) - 3.35E-03 6.33E-03 1.09E-02 5.36E-03 | 3.51E-03 | 6.88E-04 | 1.29E-02 | 9.96E-03 | 5.55E-03
Annual VOC Cost Benefit ($/ton) - 3.04E+03 | 5.74E+03 | 9.91E+03 | 4.86E+03 | 3.18E+03 | 6.24E+02 | 1.17E+04 | 9.03E+03 [5.03E+03
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Table 3.1.07b continued
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in New Jersey

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
e Certified Certified Gas
Uncertified | \spg Non- NSPS Gas Stove- Gas Stove -|Gas Stove - S e Gas
. Freestanding . : Natural Natural | Gas Stove - Stove -

Appliance / Fuel Category Catalytic Catalytic | Pellet Stove [Natural Gas, : LPG,

Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent VI Free Direct Free

e Stove Stove Vent
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 1.32E+05 9.86E+04 6.96E+04 9.80E+03 | 5.26E+02 | 4.56E+02 | 5.41E+02 | 1.58E+02 | 1.37E+02 | 1.05E+02
CO Reduction (g/yr) - 3.36E+04 6.26E+04 1.22E+05 1.32E+05 | 1.32E+05 | 1.32E+05 1.32E+05 | 1.32E+05 | 1.32E+05
Annual CO Cost Benefit ($/g) - 1.67E-03 1.99E-03 2.75E-03 | 1.25E-03 | 8.21E-04 | 1.61E-04 | 2.94E-03 | 2.28E-03 | 1.28E-03
Annual CO Cost Benefit ($/ton) - 1.51E+03 1.80E+03 2.50E+03 | 1.14E+03 | 7.44E+02 | 1.46E+02 | 2.67E+03 | 2.07E+03 |1.16E+03
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 2.16E+03 1.60E+03 9.10E+03 2.33E+03 | 1.43E+03 | 1.24E+03 | 7.50E+02 | 1.48E+03 | 1.28E+03 |9.80E+02
NO, Reduction (g/yr) - 5.61E+02 | <6.95E+03> |<1.69E+02>| 7.26E+02 | 9.17E+02 | 1.41E+03 | 6.80E+02 | 8.77E+02 |1.18E+03
Annual NO, Cost Benefit ($/g) - 9.98E-02 NA NA 2.27E-01 | 1.18E-01 | 1.51E-02 | 5.71E-01 | 3.44E-01 | 1.43E-01
Annual NO, Cost Benefit ($/ton) - 9.06E+04 NA NA 2.06E+05 | 1.07E+05 | 1.37E+04 | 5.18E+05 | 3.12E+05 |1.30E+05
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 1.69E+02 2.80E+02 2.60E+02 1.96E+02 | 6.26E+00 | 5.43E+00 | 4.16E+00 | 9.90E+01 | 8.58E+01 |6.57E+01
SO; Reduction (g/yr) - <1.12E+02> | <9.15E+01> |<2.74E+01>| 1.62E+02 | 1.63E+02 | 1.64E+02 | 6.96E+01 | 8.28E+01 |1.03E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 1.02E+00 | 6.62E-01 | 1.29E-01 | 5.58E+00 | 3.64E+00 |1.64E+00
Annual SO, Cost Benefit ($/ton) - NA NA NA 9.22E+05 | 6.01E+05 | 1.17E+05 | 5.06E+06 | 3.30E+06 | 1.49E+06

* NOy - Total nitrogen oxides reported as NO5.
<> represents an increase in pollutant.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.1.08a
Replacement of an Existing Uncertified Freestanding Cordwood Stove in New Y ork, Supporting Information
2.41 cords/yr Burned per Uncertified Freestanding Cordwood Stove in New Y ork

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
Uncertified Cenriod i Gas Stove-| Gas Stove -| Gas Stove - Gas Gas Gas
Freestanding NEIPS MBI |- NSRS Pellet Natural Natural Natural Stove - Stove - Stove -
APEEEERE T Cordwood Gkl CalEliie Stove Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG, LPG, Vent
Cordwood | Cordwood .
Stove Vent Vent Free Vent Direct Vent Free
Stove Stove
Efficiency (%) 54 65 70 75 65 75 98 65 75 98
Annual Fuel Input (MJ/yr) 59,932 49,789 46,233 43,151 49,789 43,151 33,024 49,789 43,151 33,024
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 467.61 388.48 360.73 676.30 784.27 679.70 520.18 1,197.76 | 1,038.06 794.43
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 225.00 150.00 193.00 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 692.61 712.61 768.38 1,124.25 1,001.84 897.27 737.75 1,413.44 | 1,253.74 | 1,010.11
Cost Difference ($/yr) - 20.00 75.77 431.64 309.23 204.66 45.14 720.83 561.13 317.50
Table 3.1.08b
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in New Y ork
Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
. Certified Certified Gas
Uncertified | \gpg Non- NSPS Gas Stove - Gas Stove-) Gas Stove- Stove - Gas
. Freestanding . . Natural Natural | Gas Stove- Stove -
Appliance / Fuel Category Catalytic Catalytic [ Pellet Stove |Natural Gas, . LPG,
Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent Vent = Direct E
ove Stove Stove en ree Vent ree
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 7.97E-02 | 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 5.23E+04 1.93E+04 2.00E+04 3.44E+03 1.86E+02 1.61E+02 | 1.24E+02 4.18E+02 | 3.62E+02 | 2.77E+02
PM Reduction (g/yr) - 3.30E+04 3.23E+04 4.89E+04 5.21E+04 | 5.21E+04 | 5.22E+04 5.19E+04 | 5.19E+04 | 5.20E+04
Annual PM Cost Benefit ($/g) - 6.06E-04 2.34E-03 8.83E-03 5.93E-03 3.92E-03 | 8.65E-04 1.39E-02 | 1.08E-02 | 6.10E-03
Annual PM Cost Benefit ($/ton) - 5.50E+02 2.13E+03 8.01E+03 5.38E+03 | 3.56E+03 | 7.85E+02 1.26E+04 | 9.80E+03 [ 5.54E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4 44E-01 1.04E-03 2.30E-03 2.30E-03 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 5.66E+04 2.60E+04 2.05E+04 450E+01 | 1.15E+02 | 9.92E+01 | 3.86E+01 | 1.24E+03 | 1.08E+03 | 8.26E+02
VOC Reduction (g/yr) - 3.07E+04 3.61E+04 5.66E+04 | 5.65E+04 | 5.65E+04 | 5.66E+04 | 5.54E+04 | 5.56E+04 | 5.58E+04
Annual VOC Cost Benefit ($/g) - 6.52E-04 2.10E-03 7.63E-03 5.47E-03 3.62E-03 | 7.97E-04 1.30E-02 | 1.01E-02 | 5.69E-03
Annual VOC Cost Benéefit ($/ton) - 5.92E+02 | 1.90E+03 | 6.92E+03 | 4.96E+03 | 3.28E+03 | 7.23E+02 | 1.18E+04 | 9.16E+03 |5.16E+03
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Table 3.1.08b continued
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in New Y ork

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
e Certified Certified Gas
Uncertified | \sps Non- NSPS Gas Stove- Gas Stove -|Gas Stove - S e Gas
. Freestanding . : Natural Natural | Gas Stove - Stove -

Appliance / Fuel Category Catalytic Catalytic | Pellet Stove [Natural Gas, : LPG,

Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent VI Free Direct Free

e Stove Stove Vent
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 2.43E+05 1.81E+05 1.28E+05 1.80E+04 | 9.66E+02 | 8.37E+02 | 9.94E+02 | 2.91E+02 | 2.52E+02 | 1.93E+02
CO Reduction (g/yr) - 6.16E+04 1.15E+05 2.25E+05 | 2.42E+05 | 2.42E+05 | 2.42E+05 | 2.42E+05 | 2.42E+05 | 2.42E+05
Annual CO Cost Benefit ($/g) - 3.25E-04 6.59E-04 1.92E-03 | 1.28E-03 | 8.46E-04 | 1.87E-04 | 2.97E-03 | 2.31E-03 | 1.31E-03
Annual CO Cost Benefit ($/ton) - 2.94E+02 5.98E+02 1.74E+03 | 1.16E+03 | 7.68E+02 | 1.69E+02 | 2.70E+03 | 2.10E+03 |1.19E+03
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 3.96E+03 2.93E+03 1.67E+04 | 4.27E+03 | 2.63E+03 | 2.28E+03 | 1.38E+03 | 2.71E+03 | 2.35E+03 | 1.80E+03
NO, Reduction (g/yr) - 1.03E+03 | <1.28E+04> |<3.10E+02>| 1.33E+03 | 1.68E+03 | 2.58E+03 | 1.25E+03 | 1.61E+03 |2.16E+03
Annual NO, Cost Benefit ($/g) - 1.94E-02 NA NA 2.32E-01 | 1.22E-01 | 1.75E-02 | 5.77E-01 | 3.48E-01 | 1.47E-01
Annual NOy Cost Benefit ($/ton) - 1.76E+04 NA NA 2.10E+05 | 1.10E+05 | 1.58E+04 | 5.24E+05 | 3.16E+05 | 1.33E+05
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 3.10E+02 5.14E+02 4.78E+02 3.60E+02 | 1.15E+01 | 9.97E+00 | 7.63E+00 | 1.82E+02 | 1.58E+02 |1.21E+02
SO; Reduction (g/yr) - <2.05E+02> | <1.68E+02> [<5.02E+01>| 2.98E+02 | 3.00E+02 | 3.02E+02 | 1.28E+02 | 1.52E+02 | 1.89E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 1.04E+00 | 6.83E-01 | 1.50E-01 | 5.64E+00 | 3.69E+00 | 1.68E+00
Annual SO, Cost Benefit ($/ton) - NA NA NA 9.41E+05 | 6.20E+05 | 1.36E+05 | 5.12E+06 | 3.35E+06 | 1.52E+06

* NOy - Total nitrogen oxides reported as NO5.
<> represents an increase in pollutant.
NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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Table 3.1.09a
Replacement of an Existing Uncertified Freestanding Cordwood Stove in Pennsylvania, Supporting Information

1.87 cords/yr Burned per Uncertified Freestanding Cordwood Stove in Pennsylvania

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
Uncertified CEIiEe el Gas Stove-|Gas Stove -|Gas Stove - Gas Gas Gas
Freestanding NSPS Non- NS Pellet Natural Natural Natural Stove - Stove - Stove -
AIEWEH AR Cordwood G CELEIE Stove Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG, |[LPG, Vent
Cordwood | Cordwood .
Stove Vent Vent Free Vent |Direct Vent| Free
Stove Stove
Efficiency (%) 54 65 70 75 65 75 98 65 75 98
Annual Fuel Input (MJ/yr) 47,114 39,141 36,345 33,922 39,141 33,922 25,961 39,141 33,922 25,961
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 367.60 305.39 283.58 531.66 616.54 534.34 408.93 941.60 816.05 624.53
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 225.00 150.00 193.00 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 592.60 629.53 691.24 979.61 834.11 751.91 626.50 1,157.28 | 1,031.73 | 840.21
Cost Difference ($/yr) - 36.93 98.63 387.00 241.51 159.30 33.90 564.68 | 439.13 | 247.61
Table 3.1.09b
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in Pennsylvania
Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
- Certified Certified Gas
Uncertified | \gpg Non- NSPS Gas Stove - Gas Stove-) Gas Stove- Stove - Gas
. Freestanding . . Natural Natural | Gas Stove- Stove -
Appliance / Fuel Category Catalytic Catalytic [ Pellet Stove |Natural Gas, . LPG,
Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent Vent = Direct E
ove Stove Stove en ree Vent ree
PM (g/input MJ) 8.73E-01 3.88E-01 | 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 4.11E+04 1.52E+04 1.57E+04 2.70E+03 1.46E+02 | 1.27E+02 | 9.71E+01 | 3.29E+02 | 2.85E+02 [ 2.18E+02
PM Reduction (g/yr) - 2.59E+04 2.54E+04 3.84E+04 4,10E+04 | 4.10E+04 | 4.10E+04 | 4.08E+04 | 4.08E+04 | 4.09E+04
Annual PM Cost Benefit ($/g) - 1.42E-03 3.88E-03 1.01E-02 5.89E-03 | 3.89E-03 | 8.26E-04 | 1.38E-02 | 1.08E-02 | 6.05E-03
Annual PM Cost Benefit ($/ton) - 1.29E+03 3.52E+03 9.14E+03 5.35E+03 | 3.53E+03 | 7.50E+02 1.26E+04 | 9.76E+03 | 5.49E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 4.45E+04 2.04E+04 1.61E+04 3.54E+01 | 9.00E+01 | 7.80E+01 | 3.04E+01 | 9.79E+02 | 8.48E+02 | 6.49E+02
VOC Reduction (g/yr) - 2.41E+04 2.84E+04 4.45E+04 | 4.44E+04 | 4.45E+04 | 4.45E+04 | 4.36E+04 | 4.37E+04 | 4.39E+04
Annual VOC Cost Benefit ($/g) - 1.53E-03 3.47E-03 8.70E-03 5.43E-03 3.58E-03 | 7.62E-04 1.30E-02 | 1.01E-02 | 5.64E-03
Annual VOC Cost Benefit ($/ton) - 1.39E+03 | 3.15E+03 | 7.89E+03 | 4.93E+03 | 3.25E+03 | 6.91E+02 | 1.18E+04 | 9.12E+03|5.12E+03
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Table 3.1.09b continued
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in Pennsylvania

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
e Certified Certified Gas
Uncertified | \spg Non- NSPS Gas Stove- Gas Stove -|Gas Stove - S e Gas
. Freestanding . : Natural Natural | Gas Stove - Stove -

Appliance / Fuel Category Catalytic Catalytic | Pellet Stove [Natural Gas, : LPG,

Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent VI Free Direct Free

e Stove Stove Vent
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 1.91E+05 1.42E+05 1.00E+05 1.41E+04 | 7.59E+02 | 6.58E+02 | 7.81E+02 | 2.29E+02 | 1.98E+02 |1.52E+02
CO Reduction (g/yr) - 4 .85E+04 9.03E+04 1.77E+05 1.90E+05 | 1.90E+05 | 1.90E+05 1.91E+05 | 1.91E+05 [ 1.91E+05
Annual CO Cost Benefit ($/g) - 7.62E-04 1.09E-03 2.19E-03 | 1.27E-03 | 8.38E-04 | 1.78E-04 | 2.96E-03 | 2.30E-03 | 1.30E-03
Annual CO Cost Benefit ($/ton) - 6.91E+02 9.90E+02 1.99E+03 | 1.15E+03 | 7.60E+02 | 1.62E+02 | 2.69E+03 | 2.09E+03 | 1.18E+03
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 3.11E+03 2.30E+03 1.31E+04 3.36E+03 | 2.07E+03 | 1.79E+03 | 1.08E+03 | 2.13E+03 | 1.85E+03 | 1.41E+03
NO, Reduction (g/yr) - 8.10E+02 | <1.00E+04> |<2.44E+02>| 1.05E+03 | 1.32E+03 | 2.03E+03 | 9.81E+02 | 1.27E+03 |1.70E+03
Annual NO, Cost Benefit ($/g) - 4.56E-02 NA NA 2.30E-01 | 1.20E-01 | 1.67E-02 | 5.75E-01 | 3.47E-01 | 1.46E-01
Annual NOy Cost Benefit ($/ton) - 4.14E+04 NA NA 2.09E+05 | 1.09E+05 | 1.51E+04 | 5.22E+05 | 3.15E+05 | 1.32E+05
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 2.43E+02 4.04E+02 3.75E+02 2.83E+02 | 9.04E+00 | 7.84E+00 | 6.00E+00 | 1.43E+02 | 1.24E+02 |9.48E+01
SO; Reduction (g/yr) - <1.61E+02> | <1.32E+02> [<3.95E+01>| 2.34E+02 | 2.35E+02 | 2.37E+02 | 1.00E+02 | 1.20E+02 |1.49E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 1.03E+00 | 6.76E-01 | 1.43E-01 | 5.62E+00 | 3.67E+00 | 1.67E+00
Annual SO, Cost Benefit ($/ton) - NA NA NA 9.35E+05 | 6.14E+05 | 1.30E+05 | 5.10E+06 | 3.33E+06 | 1.51E+06

* NOy - Total nitrogen oxides reported as NO,.
<> represents an increase in pollutant.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Replacement of an Existing Uncertified Freestanding Cordwood Stove in Rhode Island, Supporting Information
2.17 cords/yr Burned per Uncertified Freestanding Cordwood Stove in Rhode Island

Table 3.1.10a

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
Uncertified CEIiEe el Gas Stove-|Gas Stove -|Gas Stove - Gas Gas Gas
Freestanding NSPS Non- NS Pellet Natural Natural Natural Stove - Stove - Stove -
AIEWEH AR Cordwood G CELEIE Stove Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG, |[LPG, Vent
Cordwood | Cordwood .
Stove Vent Vent Free Vent |Direct Vent| Free
Stove Stove
Efficiency (%) 54 65 70 75 65 75 98 65 75 98
Annual Fuel Input (MJ/yr) 52,464 43,586 40,472 37,774 43,586 37,774 28,909 43,586 37,774 28,909
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 409.34 340.07 315.78 592.03 686.55 595.01 455.37 1,048.51 | 908.71 695.44
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 225.00 150.00 193.00 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 634.34 664.21 723.44 1,039.98 904.12 812.58 672.93 1,264.19 | 1,124.39 911.12
Cost Difference ($/yr) - 29.86 89.09 405.63 269.78 178.24 38.59 629.85 490.05 | 276.78
Table 3.1.10b
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in Rhode Island
Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
- Certified Certified Gas
Uncertified | \gpg Non- NSPS Gas Stove - Gas Stove-) Gas Stove- Stove - Gas
. Freestanding . . Natural Natural | Gas Stove- Stove -
Appliance / Fuel Category Catalytic Catalytic [ Pellet Stove |Natural Gas, . LPG,
Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent Vent = Direct E
ove Stove Stove en ree Vent ree
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 4.58E+04 1.69E+04 1.75E+04 3.01E+03 1.63E+02 | 1.41E+02 | 1.08E+02 3.66E+02 | 3.17E+02 | 2.43E+02
PM Reduction (g/yr) - 2.89E+04 2.83E+04 4.28E+04 456E+04 | 457E+04 | 4.57E+04 | 4.54E+04 | 4.55E+04 | 4.55E+04
Annual PM Cost Benefit ($/g) - 1.03E-03 3.15E-03 9.48E-03 5.91E-03 | 3.90E-03 | 8.45E-04 | 1.39E-02 | 1.08E-02 | 6.08E-03
Annual PM Cost Benefit ($/ton) - 9.38E+02 2.86E+03 8.60E+03 5.36E+03 | 3.54E+03 | 7.66E+02 1.26E+04 | 9.78E+03 | 5.51E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 4.96E+04 2.27E+04 1.80E+04 3.94E+01 | 1.00E+02 | 8.69E+01 | 3.38E+01 | 1.09E+03 | 9.44E+02 |7.23E+02
VOC Reduction (g/yr) - 2.68E+04 3.16E+04 4.95E+04 | 4.95E+04 | 4.95E+04 | 4.96E+04 | 4.85E+04 | 4.86E+04 |4.89E+04
Annual VOC Cost Benefit ($/g) - 1.11E-03 2.82E-03 8.19E-03 5.45E-03 | 3.60E-03 | 7.79E-04 | 1.30E-02 | 1.01E-02 | 5.66E-03
Annual VOC Cost Benefit ($/ton) - 1.01E+03 | 2.56E+03 | 7.43E+03 | 4.95E+03 | 3.27E+03 | 7.07E+02 | 1.18E+04 | 9.14E+03 |5.14E+03
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Table 3.1.10b continued
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in Rhode Island

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
e Certified Certified Gas
Uncertified | \spg Non- NSPS Gas Stove- Gas Stove -|Gas Stove - S e Gas
. Freestanding . : Natural Natural | Gas Stove - Stove -

Appliance / Fuel Category Catalytic Catalytic | Pellet Stove [Natural Gas, : LPG,

Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent VI Free Direct Free

e Stove Stove Vent
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 2.12E+05 1.58E+05 1.12E+05 1.57E+04 | 8.46E+02 | 7.33E+02 | 8.70E+02 | 2.55E+02 | 2.21E+02 | 1.69E+02
CO Reduction (g/yr) - 5.40E+04 1.01E+05 1.97E+05 2.12E+05 | 2.12E+05 | 2.12E+05 2.12E+05 | 2.12E+05 | 2.12E+05
Annual CO Cost Benefit ($/g) - 5.53E-04 8.86E-04 2.06E-03 | 1.28E-03 | 8.42E-04 | 1.82E-04 | 2.97E-03 | 2.31E-03 | 1.30E-03
Annual CO Cost Benefit ($/ton) - 5.02E+02 8.03E+02 1.87E+03 | 1.16E+03 | 7.64E+02 | 1.65E+02 | 2.69E+03 | 2.09E+03 |1.18E+03
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 3.47E+03 2.57E+03 1.46E+04 3.74E+03 | 2.30E+03 | 1.99E+03 | 1.21E+03 | 2.38E+03 | 2.06E+03 | 1.58E+03
NO, Reduction (g/yr) - 9.02E+02 | <1.12E+04> |<2.71E+02>| 1.17E+03 | 1.47E+03 | 2.26E+03 | 1.09E+03 | 1.41E+03 |1.89E+03
Annual NO, Cost Benefit ($/g) - 3.31E-02 NA NA 2.31E-01 | 1.21E-01 | 1.71E-02 | 5.76E-01 | 3.48E-01 | 1.46E-01
Annual NO, Cost Benefit ($/ton) - 3.00E+04 NA NA 2.10E+05 | 1.10E+05 | 1.55E+04 | 5.23E+05 | 3.15E+05 |1.33E+05
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 2.71E+02 4.50E+02 4.18E+02 3.15E+02 | 1.01E+01 | 8.73E+00 | 6.68E+00 | 1.59E+02 | 1.38E+02 |1.06E+02
SO; Reduction (g/yr) - <1.79E+02> | <1.47E+02> |<4.40E+01>| 2.61E+02 | 2.62E+02 | 2.64E+02 | 1.12E+02 | 1.33E+02 |1.65E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 1.03E+00 | 6.80E-01 | 1.46E-01 | 5.63E+00 | 3.68E+00 |1.67E+00
Annual SO, Cost Benefit ($/ton) - NA NA NA 9.38E+05 | 6.17E+05 | 1.32E+05 | 5.11E+06 | 3.34E+06 | 1.52E+06

* NOy - Total nitrogen oxides reported as NO5.
<> represents an increase in pollutant.
NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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Table3.1.11a
Replacement of an Existing Uncertified Freestanding Cordwood Stove in District of Columbia, Supporting Information
0.86 cords/yr Burned per Uncertified Freestanding Cordwood Stove in District of Columbia

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
Uncertified Cenriod (it e Gas Stove-| Gas Stove -| Gas Stove - Gas Gas Gas
Freestanding NEIPS MBI |- NSRS Pellet Natural Natural Natural Stove - Stove - Stove -
APEEEERE T Cordwood Gkl CalEliie Stove Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG, LPG, Vent
Cordwood | Cordwood .
Stove Vent Vent Free Vent Direct Vent Free
Stove Stove
Efficiency (%) 54 65 70 75 65 75 98 65 75 98
Annual Fuel Input (MJ/yr) 20,266 16,837 15,634 14,592 16,837 14,592 11,167 16,837 14,592 11,167
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 158.13 131.37 121.98 228.70 265.21 229.85 175.90 405.03 351.03 268.64
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 225.00 150.00 193.00 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 383.13 455.50 529.64 676.64 482.78 447.42 393.47 620.71 566.71 484.32
Cost Difference ($/yr) - 72.38 146.51 293.52 99.65 64.29 10.35 237.59 183.58 101.20
Table3.1.11b
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in District of Columbia
Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
. Certified Certified Gas
Uncertified | \gpg Non- NSPS Gas Stove - Gas Stove-) Gas Stove- Stove - Gas
. Freestanding . . Natural Natural | Gas Stove- Stove -
Appliance / Fuel Category Catalytic Catalytic [ Pellet Stove |Natural Gas, . LPG,
Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent Vent = Direct E
ove Stove Stove en ree Vent ree
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 7.97E-02 | 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 1.77E+04 6.53E+03 6.76E+03 1.16E+03 6.30E+01 | 5.46E+01 | 4.18E+01 1.41E+02 | 1.23E+02 [ 9.38E+01
PM Reduction (g/yr) - 1.12E+04 1.09E+04 1.65E+04 1.76E+04 | 1.76E+04 | 1.76E+04 1.75E+04 | 1.76E+04 | 1.76E+04
Annual PM Cost Benefit ($/g) - 6.49E-03 1.34E-02 1.78E-02 5.65E-03 3.65E-03 | 5.86E-04 1.35E-02 | 1.05E-02 | 5.75E-03
Annual PM Cost Benefit ($/ton) - 5.88E+03 1.22E+04 1.61E+04 5.13E+03 | 3.31E+03 | 5.32E+02 1.23E+04 | 9.48E+03 [ 5.22E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4 44E-01 1.04E-03 2.30E-03 2.30E-03 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 1.92E+04 8.78E+03 6.94E+03 1.52E+01 | 3.87E+01 | 3.36E+01 | 1.31E+01 | 4.21E+02 | 3.65E+02 | 2.79E+02
VOC Reduction (g/yr) - 1.04E+04 1.22E+04 1.91E+04 | 1.91E+04 | 1.91E+04 | 1.91E+04 | 1.87E+04 | 1.88E+04 | 1.89E+04
Annual VOC Cost Benefit ($/g) - 6.98E-03 1.20E-02 1.53E-02 5.21E-03 3.36E-03 | 5.41E-04 1.27E-02 | 9.77E-03 | 5.36E-03
Annual VOC Cost Benéefit ($/ton) - 6.33E+03 | 1.09E+04 | 1.39E+04 | 4.73E+03 | 3.05E+03 | 4.90E+02 | 1.15E+04 | 8.86E+03 |4.86E+03
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Table 3.1.11b continued
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in District of Columbia

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
e Certified Certified Gas
Uncertified | \spg Non- NSPS Gas Stove- Gas Stove -|Gas Stove - S e Gas
. Freestanding . : Natural Natural | Gas Stove - Stove -

Appliance / Fuel Category Catalytic Catalytic | Pellet Stove [Natural Gas, : LPG,

Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent VI Free Direct Free

e Stove Stove Vent
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 8.21E+04 6.12E+04 4.32E+04 6.08E+03 | 3.27E+02 | 2.83E+02 | 3.36E+02 | 9.83E+01 | 8.52E+01 |6.52E+01
CO Reduction (g/yr) - 2.08E+04 3.89E+04 7.60E+04 | 8.17E+04 | 8.18E+04 | 8.17E+04 | 8.20E+04 | 8.20E+04 | 8.20E+04
Annual CO Cost Benefit ($/g) - 3.47E-03 3.77E-03 3.86E-03 | 1.22E-03 | 7.86E-04 | 1.27E-04 | 2.90E-03 | 2.24E-03 | 1.23E-03
Annual CO Cost Benefit ($/ton) - 3.15E+03 3.42E+03 3.50E+03 | 1.11E+03 | 7.13E+02 | 1.15E+02 | 2.63E+03 | 2.03E+03 |1.12E+03
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 1.34E+03 9.91E+02 5.65E+03 1.44E+03 | 8.89E+02 | 7.70E+02 | 4.66E+02 | 9.18E+02 | 7.95E+02 |6.09E+02
NO, Reduction (g/yr) - 3.48E+02 | <4.31E+03> |<1.05E+02>| 4.51E+02 | 5.69E+02 | 8.74E+02 | 4.22E+02 | 5.44E+02 |7.31E+02
Annual NO, Cost Benefit ($/g) - 2.08E-01 NA NA 2.21E-01 | 1.13E-01 | 1.18E-02 | 5.63E-01 | 3.37E-01 | 1.38E-01
Annual NOy Cost Benefit ($/ton) . 1.88E+05 NA NA 2.01E+05 | 1.02E+05 | 1.07E+04 | 5.11E+05 | 3.06E+05 |1.26E+05
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 1.05E+02 1.74E+02 1.61E+02 1.22E+02 | 3.89E+00 | 3.37E+00 | 2.58E+00 | 6.15E+01 | 5.33E+01 |4.08E+01
SO; Reduction (g/yr) - <6.92E+01> | <5.68E+01> |<1.70E+01>| 1.01E+02 | 1.01E+02 | 1.02E+02 | 4.32E+01 | 5.14E+01 |6.39E+01
Annual SO, Cost Benefit ($/g) - NA NA NA 9.80E-01 | 6.35E-01 | 1.01E-01 | 5.50E+00 | 3.57E+00 |1.58E+00
Annual SO, Cost Benefit ($/ton) - NA NA NA 8.97E+05 | 5.76E+05 | 9.19E+04 | 4.99E+06 | 3.24E+06 | 1.44E+06

* NOy - Total nitrogen oxides reported as NO5.
<> represents an increase in pollutant.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table3.1.12a
Replacement of an Existing Uncertified Freestanding Cordwood Stove in Vermont, Supporting Information
2.56 cords/yr Burned per Uncertified Freestanding Cordwood Stove in Vermont

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
Uncertified Cenriod i Gas Stove-|Gas Stowe-|Gas Stove - Gas Gas Gas
Freestanding NEPS [Neli- NS Pellet Natural Natural Natural Stove - Stove - Stove -
APEEEERE T Cordwood Gkl CalEliie Stove Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG, LPG, Vent
Cordwood | Cordwood .
Stove Vent Vent Free Vent Direct Vent Free
Stove Stove
Efficiency (%) 54 65 70 75 65 75 98 65 75 98
Annual Fuel Input (MJ/yr) 61,971 51,483 47,806 44,619 51,483 44,619 34,147 51,483 44,619 34,147
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 483.52 401.69 373.00 699.31 810.96 702.83 537.88 1,238.51 | 1,073.37 | 821.46
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 225.00 150.00 193.00 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 708.52 725.83 780.66 1,147.25 1,028.52 920.40 755.45 1,454.19 | 1,289.05 | 1,037.14
Cost Difference ($/yr) - 17.31 72.14 438.74 320.01 211.88 46.93 745.67 580.53 328.62
Table 3.1.12b
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in Vermont
Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
. Certified Certified Gas
Uncertified | \gpg Non- NSPS Gas Stove - Gas Stove-) Gas Stove- Stove - Gas
. Freestanding . . Natural Natural | Gas Stove- Stove -
Appliance / Fuel Category Catalytic Catalytic [ Pellet Stove |Natural Gas, . LPG,
Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent Vent = Direct E
ove Stove Stove en ree Vent ree
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 7.97E-02 | 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 5.41E+04 2.00E+04 2.07E+04 3.56E+03 1.93E+02 1.67E+02 | 1.28E+02 4.32E+02 | 3.75E+02 | 2.87E+02
PM Reduction (g/yr) - 3.41E+04 3.34E+04 5.05E+04 5.39E+04 | 5.39E+04 | 5.40E+04 5.37E+04 | 5.37E+04 | 5.38E+04
Annual PM Cost Benefit ($/g) - 5.07E-04 2.16E-03 8.68E-03 5.94E-03 3.93E-03 | 8.70E-04 1.39E-02 | 1.08E-02 | 6.11E-03
Annual PM Cost Benefit ($/ton) - 4.60E+02 1.96E+03 7.88E+03 5.39E+03 | 3.56E+03 | 7.89E+02 1.26E+04 | 9.80E+03 [ 5.54E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4 44E-01 1.04E-03 2.30E-03 2.30E-03 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 5.86E+04 2.69E+04 2.12E+04 4.65E+01 | 1.18E+02 | 1.03E+02 | 4.00E+01 | 1.29E+03 | 1.12E+03 | 8.54E+02
VOC Reduction (g/yr) - 3.17E+04 3.73E+04 5.85E+04 | 5.85E+04 | 5.85E+04 | 5.85E+04 | 5.73E+04 | 5.75E+04 |5.77E+04
Annual VOC Cost Benefit ($/g) - 5.46E-04 1.93E-03 7.50E-03 5.47E-03 3.62E-03 | 8.02E-04 1.30E-02 | 1.01E-02 | 5.69E-03
Annual VOC Cost Benéefit ($/ton) - 4.95E+02 | 1.75E+03 | 6.80E+03 | 4.97E+03 | 3.29E+03 | 7.27E+02 | 1.18E+04 | 9.17E+03|5.17E+03
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Table 3.1.12b continued
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in Vermont

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
e Certified Certified Gas
Uncertified | \spg Non- NSPS Gas Stove- Gas Stove -|Gas Stove - S e Gas
. Freestanding . : Natural Natural | Gas Stove - Stove -

Appliance / Fuel Category Catalytic Catalytic | Pellet Stove [Natural Gas, : LPG,

Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent VI Free Direct Free

e Stove Stove Vent
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 2.51E+05 1.87E+05 1.32E+05 1.86E+04 | 9.99E+02 | 8.66E+02 | 1.03E+03 | 3.01E+02 | 2.61E+02 | 1.99E+02
CO Reduction (g/yr) - 6.37E+04 1.19E+05 2.32E+05 2.50E+05 | 2.50E+05 | 2.50E+05 2.51E+05 | 2.51E+05 | 2.51E+05
Annual CO Cost Benefit ($/g) - 2.72E-04 6.07E-04 1.89E-03 | 1.28E-03 | 8.47E-04 | 1.88E-04 | 2.98E-03 | 2.32E-03 | 1.31E-03
Annual CO Cost Benefit ($/ton) - 2.46E+02 5.51E+02 1.71E+03 | 1.16E+03 | 7.69E+02 | 1.70E+02 | 2.70E+03 | 2.10E+03|1.19E+03
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 4.10E+03 3.03E+03 1.73E+04 4.42E+03 | 2.72E+03 | 2.36E+03 | 1.42E+03 | 2.81E+03 | 2.43E+03 | 1.86E+03
NO, Reduction (g/yr) - 1.07E+03 | <1.32E+04> |<3.21E+02>| 1.38E+03 | 1.74E+03 | 2.67E+03 | 1.29E+03 | 1.66E+03 | 2.24E+03
Annual NO, Cost Benefit ($/g) - 1.62E-02 NA NA 2.32E-01 | 1.22E-01 | 1.76E-02 | 5.78E-01 | 3.49E-01 | 1.47E-01
Annual NOy Cost Benefit ($/ton) - 1.47E+04 NA NA 2.11E+05 | 1.10E+05 | 1.59E+04 | 5.24E+05 | 3.16E+05 | 1.33E+05
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 3.20E+02 5.32E+02 4.94E+02 3.72E+02 | 1.19E+01 | 1.03E+01 | 7.89E+00 | 1.88E+02 | 1.63E+02 |1.25E+02
SO; Reduction (g/yr) - <2.12E+02> | <1.74E+02> |<5.19E+01>| 3.08E+02 | 3.10E+02 | 3.12E+02 | 1.32E+02 | 1.57E+02 | 1.95E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 1.04E+00 | 6.84E-01 | 1.50E-01 | 5.64E+00 | 3.69E+00 |1.68E+00
Annual SO, Cost Benefit ($/ton) - NA NA NA 9.42E+05 | 6.21E+05 | 1.36E+05 | 5.12E+06 | 3.35E+06 | 1.53E+06

* NOy - Total nitrogen oxides reported as NO5.
<> represents an increase in pollutant.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.1.13a
Replacement of an Existing Uncertified Freestanding Cordwood Stove in High HDD Category, Supporting Information
2.56 cords/yr Burned per Uncertified Freestanding Cordwood Stove in high HDD Category

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
Uncertified G i Gas Stove -| Gas Stove -|Gas Stove - Gas Gas Gas
Freestanding NEIPS MBI |- NSRS Pellet Natural Natural Natural Stove - Stove - Stove -
ARETESIRLE TP Cordwood Caitl CEIENY Stove Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG, |[LPG, Vent
Cordwood | Cordwood .
Stove Vent Vent Free Vent |Direct Vent| Free
Stove Stove
Efficiency (%) 54 65 70 75 65 75 98 65 75 98
Annual Fuel Input (MJ/yr) 61,382 50,995 47,352 44,195 50,995 44,195 33,823 50,995 44,195 33,823
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 478.93 397.88 369.46 692.67 803.26 696.16 532.77 1,226.75 | 1,063.18 | 813.66
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 225.00 150.00 193.00 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 703.93 722.02 777.11 1,140.62 1,020.83 913.72 750.34 1,442.43 | 1,278.86 | 1,029.34
Cost Difference ($/yr) - 18.09 73.19 436.69 316.90 209.80 46.41 738.50 574.93 | 325.41
Table3.1.13b
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in High HDD Category
Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
o Certified Certified Gas
Uncertified | \gpg Non- NSPS Gas Stove - Gas Stove-) Gas Stove- Stove - Gas
. Freestanding . . Natural Natural | Gas Stove- Stove -
Appliance / Fuel Category Catalytic Catalytic [ Pellet Stove |Natural Gas, . LPG,
Cordwood Gas, Direct| Gas, Vent [LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent Vent = Direct E
ove Stove Stove en ree Vent ree
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 7.97E-02 | 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 5.36E+04 1.98E+04 2.05E+04 3.52E+03 1.91E+02 | 1.65E+02 | 1.26E+02 4.28E+02 | 3.71E+02 | 2.84E+02
PM Reduction (g/yr) - 3.38E+04 3.31E+04 5.01E+04 5.34E+04 | 5.34E+04 | 5.34E+04 5.31E+04 | 5.32E+04 | 5.33E+04
Annual PM Cost Benefit ($/g) - 5.35E-04 2.21E-03 8.72E-03 5.94E-03 | 3.93E-03 | 8.68E-04 | 1.39E-02 | 1.08E-02 | 6.11E-03
Annual PM Cost Benefit ($/ton) - 4.86E+02 2.01E+03 7.91E+03 5.39E+03 | 3.56E+03 | 7.88E+02 1.26E+04 | 9.80E+03 | 5.54E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 5.80E+04 2.66E+04 2.10E+04 4.61E+01 | 1.17E+02 | 1.02E+02 | 3.96E+01 | 1.27E+03 | 1.10E+03 | 8.46E+02
VOC Reduction (g/yr) - 3.14E+04 3.70E+04 5.80E+04 | 5.79E+04 | 5.79E+04 | 5.80E+04 | 5.67E+04 | 5.69E+04 |5.72E+04
Annual VOC Cost Benefit ($/g) - 5.76E-04 1.98E-03 7.53E-03 5.47E-03 | 3.62E-03 | 8.01E-04 | 1.30E-02 | 1.01E-02 | 5.69E-03
Annual VOC Cost Benefit ($/ton) - 5.22E+02 | 1.80E+03 | 6.83E+03 | 4.97E+03 | 3.29E+03 | 7.26E+02 | 1.18E+04 | 9.17E+03 |[5.16E+03
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Table3.1.13b continued
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in High HDD Category

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
e Certified Certified Gas
Uncertified | \spg Non- NSPS Gas Stove- Gas Stove -|Gas Stove - S e Gas
. Freestanding . : Natural Natural | Gas Stove - Stove -

Appliance / Fuel Category Catalytic Catalytic | Pellet Stove [Natural Gas, : LPG,

Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent VI Free Direct Free

e Stove Stove Vent
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 2.49E+05 1.85E+05 1.31E+05 1.84E+04 | 9.89E+02 | 8.57E+02 | 1.02E+03 | 2.98E+02 | 2.58E+02 | 1.98E+02
CO Reduction (g/yr) - 6.31E+04 1.18E+05 2.30E+05 | 2.48E+05 | 2.48E+05 | 2.48E+05 | 2.48E+05 | 2.48E+05 | 2.48E+05
Annual CO Cost Benefit ($/g) - 2.87E-04 6.22E-04 1.90E-03 | 1.28E-03 | 8.47E-04 | 1.88E-04 | 2.97E-03 | 2.32E-03 | 1.31E-03
Annual CO Cost Benefit ($/ton) - 2.60E+02 5.64E+02 1.72E+03 | 1.16E+03 | 7.68E+02 | 1.70E+02 | 2.70E+03 | 2.10E+03|1.19E+03
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 4.06E+03 3.00E+03 1.71E+04 4.38E+03 | 2.69E+03 | 2.33E+03 | 1.41E+03 | 2.78E+03 | 2.41E+03 | 1.84E+03
NO, Reduction (g/yr) - 1.06E+03 | <1.31E+04> |<3.18E+02>| 1.37E+03 | 1.72E+03 | 2.65E+03 | 1.28E+03 | 1.65E+03 | 2.21E+03
Annual NO, Cost Benefit ($/g) - 1.71E-02 NA NA 2.32E-01 | 1.22E-01 | 1.75E-02 | 5.78E-01 | 3.49E-01 | 1.47E-01
Annual NOy Cost Benefit ($/ton) . 1.55E+04 NA NA 2.11E+05 | 1.10E+05 | 1.59E+04 | 5.24E+05 | 3.16E+05 |1.33E+05
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 3.17E+02 5.27E+02 4.89E+02 3.68E+02 | 1.18E+01 | 1.02E+01 | 7.81E+00 | 1.86E+02 | 1.61E+02 |1.23E+02
SO; Reduction (g/yr) - <2.10E+02> | <1.72E+02> |<5.14E+01>| 3.05E+02 | 3.07E+02 | 3.09E+02 | 1.31E+02 | 1.56E+02 | 1.94E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 1.04E+00 | 6.84E-01 | 1.50E-01 | 5.64E+00 | 3.69E+00 |1.68E+00
Annual SO, Cost Benefit ($/ton) - NA NA NA 9.42E+05 | 6.20E+05 | 1.36E+05 | 5.12E+06 | 3.35E+06 | 1.53E+06

* NOy - Total nitrogen oxides reported as NO5.
<> represents an increase in pollutant.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table3.1.14a
Replacement of an Existing Uncertified Freestanding Cordwood Stove in Medium HDD Category, Supporting Information
2.03 cords/yr Burned per Uncertified Freestanding Cordwood Stove in Medium HDD Category

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
Uncertified CSHE el Gas Stove-|Gas Stove -|Gas Stove - Gas Gas Gas
Freestanding NSPS Non- NS Pellet Natural Natural Natural Stove - Stove - Stove -
AIEWEH AR Cordwood G CELEIE Stove Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG, |[LPG, Vent
Cordwood | Cordwood .
Stove Vent Vent Free Vent |Direct Vent| Free
Stove Stove
Efficiency (%) 54 65 70 75 65 75 98 65 75 98
Annual Fuel Input (MJ/yr) 48,674 40,437 37,549 35,045 40,437 35,045 26,821 40,437 35,045 26,821
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 379.78 315.51 292.97 549.27 636.96 552.03 422.47 972.77 843.07 645.21
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 225.00 150.00 193.00 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 604.78 639.64 700.62 997.21 854.53 769.60 640.04 1,188.45 | 1,058.75 | 860.89
Cost Difference ($/yr) - 34.87 95.85 392.44 249.75 164.82 35.27 583.68 | 453.98 | 256.11
Table3.1.14b
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in Medium HDD Category
Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
- Certified Certified Gas
Uncertified | \gpg Non- NSPS Gas Stove - Gas Stove-) Gas Stove- Stove - Gas
. Freestanding . . Natural Natural | Gas Stove- Stove -
Appliance / Fuel Category Catalytic Catalytic [ Pellet Stove |Natural Gas, . LPG,
Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent Vent = Direct E
ove Stove Stove en ree Vent ree
PM (g/input MJ) 8.73E-01 3.88E-01 | 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 4.25E+04 1.57E+04 1.62E+04 2.79E+03 1.51E+02 | 1.31E+02 | 1.00E+02 | 3.40E+02 | 2.94E+02 [ 2.25E+02
PM Reduction (g/yr) - 2.68E+04 2.63E+04 3.97E+04 4.23E+04 | 4.24E+04 | 4.24E+04 | 4.21E+04 | 4.22E+04 | 4.23E+04
Annual PM Cost Benefit ($/g) - 1.30E-03 3.65E-03 9.89E-03 5.90E-03 | 3.89E-03 | 8.32E-04 | 1.38E-02 | 1.08E-02 | 6.06E-03
Annual PM Cost Benefit ($/ton) - 1.18E+03 3.31E+03 8.97E+03 5.35E+03 | 3.53E+03 | 7.55E+02 1.26E+04 | 9.76E+03 | 5.50E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 4.60E+04 2.11E+04 1.67E+04 3.65E+01 | 9.30E+01 | 8.06E+01 | 3.14E+01 | 1.01E+03 | 8.76E+02 |6.71E+02
VOC Reduction (g/yr) - 2.49E+04 2.93E+04 4.60E+04 | 4.59E+04 | 4.59E+04 | 4.60E+04 | 4.50E+04 | 4.51E+04 |4.53E+04
Annual VOC Cost Benefit ($/g) - 1.40E-03 3.27E-03 8.54E-03 5.44E-03 3.59E-03 | 7.67E-04 1.30E-02 | 1.01E-02 | 5.65E-03
Annual VOC Cost Benefit ($/ton) - 1.27E+03 | 2.97E+03 | 7.75E+03 | 4.94E+03 | 3.26E+03 | 6.96E+02 | 1.18E+04 | 9.13E+03|5.13E+03
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Table3.1.14b continued
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in Medium HDD Category

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
e Certified Certified Gas
Uncertified | \spg Non- NSPS Gas Stove- Gas Stove -|Gas Stove - S e Gas
. Freestanding . : Natural Natural | Gas Stove- Stove -

Appliance / Fuel Category Catalytic Catalytic | Pellet Stove [Natural Gas, : LPG,

Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent VI Free Direct Free

e Stove Stove Vent
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 1.97E+05 1.47E+05 1.04E+05 1.46E+04 | 7.84E+02 | 6.80E+02 | 8.07E+02 | 2.36E+02 | 2.05E+02 |1.57E+02
CO Reduction (g/yr) - 5.01E+04 9.33E+04 1.82E+05 1.96E+05 | 1.96E+05 | 1.96E+05 1.97E+05 | 1.97E+05 [ 1.97E+05
Annual CO Cost Benefit ($/g) - 6.97E-04 1.03E-03 2.15E-03 | 1.27E-03 | 8.39E-04 | 1.80E-04 | 2.97E-03 | 2.31E-03 | 1.30E-03
Annual CO Cost Benefit ($/ton) - 6.32E+02 9.32E+02 1.95E+03 | 1.15E+03 | 7.61E+02 | 1.63E+02 | 2.69E+03 | 2.09E+03 |1.18E+03
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 3.22E+03 2.38E+03 1.36E+04 3.47E+03 | 2.14E+03 | 1.85E+03 | 1.12E+03 | 2.20E+03 | 1.91E+03 | 1.46E+03
NO, Reduction (g/yr) - 8.37E+02 | <1.04E+04> |<2.52E+02>| 1.08E+03 | 1.37E+03 | 2.10E+03 | 1.01E+03 | 1.31E+03 |1.76E+03
Annual NO, Cost Benefit ($/g) - 4.17E-02 NA NA 2.31E-01 | 1.21E-01 | 1.68E-02 | 5.76E-01 | 3.47E-01 | 1.46E-01
Annual NOy Cost Benefit ($/ton) - 3.78E+04 NA NA 2.09E+05 | 1.09E+05 | 1.52E+04 | 5.22E+05 | 3.15E+05 |1.32E+05
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 2.51E+02 4.18E+02 3.88E+02 2.92E+02 | 9.34E+00 | 8.10E+00 | 6.20E+00 | 1.48E+02 | 1.28E+02 |9.79E+01
SO; Reduction (g/yr) - <1.66E+02> | <1.36E+02> |<4.08E+01>| 2.42E+02 | 2.43E+02 | 2.45E+02 | 1.04E+02 | 1.23E+02 |1.53E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 1.03E+00 | 6.77E-01 | 1.44E-01 | 5.62E+00 | 3.68E+00 | 1.67E+00
Annual SO, Cost Benefit ($/ton) - NA NA NA 9.36E+05 | 6.15E+05 | 1.30E+05 | 5.10E+06 | 3.34E+06 |1.51E+06

* NOy - Total nitrogen oxides reported as NO5.
<> represents an increase in pollutant.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.1.15a
Replacement of an Existing Uncertified Freestanding Cordwood Stove in Low HDD Category, Supporting Information
0.95 cords/yr Burned per Uncertified Freestanding Cordwood Stove in Low HDD Category

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
Uncertified CEIiEe el Gas Stove-|Gas Stove -|Gas Stove - Gas Gas Gas
Freestanding NSPS Non- NS Pellet Natural Natural Natural Stove - Stove - Stove -
AIEWEH AR Cordwood G CELENE Stove Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG, |[LPG, Vent
Cordwood | Cordwood .
Stove Vent Vent Free Vent |Direct Vent| Free
Stove Stove
Efficiency (%) 54 65 70 75 65 75 98 65 75 98
Annual Fuel Input (MJ/yr) 22,779 18,924 17,572 16,401 18,924 16,401 12,551 18,924 16,401 12,551
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 177.73 147.65 137.10 257.05 298.08 258.34 197.71 455.24 394.54 301.94
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 225.00 150.00 193.00 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 402.73 471.79 544.76 704.99 515.65 475.91 415.28 670.92 610.22 517.63
Cost Difference ($/yr) - 69.06 142.03 302.26 112.92 73.18 12.55 268.19 207.49 | 114.90
Table3.1.15b
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in Low HDD Category
Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
- Certified Certified Gas
Uncertified | \gpg Non- NSPS Gas Stove - Gas Stove-) Gas Stove- Stove - Gas
. Freestanding . . Natural Natural | Gas Stove- Stove -
Appliance / Fuel Category Catalytic Catalytic [ Pellet Stove |Natural Gas, . LPG,
Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent Vent = Direct E
ove Stove Stove en ree Vent ree
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 1.99E+04 7.34E+03 7.60E+03 1.31E+03 7.08E+01 | 6.13E+01 | 4.69E+01 1.59E+02 | 1.38E+02 | 1.05E+02
PM Reduction (g/yr) - 1.25E+04 1.23E+04 1.86E+04 1.98E+04 | 1.98E+04 | 1.98E+04 1.97E+04 | 1.97E+04 | 1.98E+04
Annual PM Cost Benefit ($/g) - 5.51E-03 1.16E-02 1.63E-02 5.70E-03 | 3.69E-03 | 6.33E-04 | 1.36E-02 | 1.05E-02 | 5.81E-03
Annual PM Cost Benefit ($/ton) - 5.00E+03 1.05E+04 1.48E+04 5.17E+03 | 3.35E+03 | 5.74E+02 1.23E+04 | 9.53E+03 | 5.27E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 2.15E+04 9.87E+03 7.80E+03 1.71E+01 | 4.35E+01 | 3.77E+01 | 1.47E+01 | 4.73E+02 | 4.10E+02 | 3.14E+02
VOC Reduction (g/yr) - 1.17E+04 1.37E+04 2.15E+04 | 2.15E+04 | 2.15E+04 | 2.15E+04 | 2.11E+04 | 2.11E+04 | 2.12E+04
Annual VOC Cost Benefit ($/g) - 5.92E-03 1.03E-02 1.41E-02 5.26E-03 3.41E-03 | 5.83E-04 1.27E-02 | 9.83E-03 | 5.42E-03
Annual VOC Cost Benefit ($/ton) - 5.37E+03 | 9.39E+03 | 1.27E+04 | 4.77E+03 | 3.09E+03 | 5.29E+02 | 1.16E+04 | 8.91E+03 [4.91E+03
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Table3.1.15b continued
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in Low HDD Category

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
e Certified Certified Gas
Uncertified | \spg Non- NSPS Gas Stove- Gas Stove -|Gas Stove - S e Gas
. Freestanding . : Natural Natural | Gas Stove - Stove -

Appliance / Fuel Category Catalytic Catalytic | Pellet Stove [Natural Gas, : LPG,

Cordwood Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
St Cordwood Cordwood B Vent VI Free Direct Free

e Stove Stove Vent
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 9.22E+04 6.88E+04 4.86E+04 6.84E+03 | 3.67E+02 | 3.18E+02 | 3.78E+02 | 1.11E+02 | 9.58E+01 |7.33E+01
CO Reduction (g/yr) - 2.34E+04 4.37E+04 8.54E+04 | 9.19E+04 | 9.19E+04 | 9.19E+04 | 9.21E+04 | 9.21E+04 | 9.22E+04
Annual CO Cost Benefit ($/g) - 2.95E-03 3.25E-03 3.54E-03 | 1.23E-03 | 7.96E-04 | 1.37E-04 | 2.91E-03 | 2.25E-03 | 1.25E-03
Annual CO Cost Benefit ($/ton) - 2.67E+03 2.95E+03 3.21E+03 | 1.12E+03 | 7.22E+02 | 1.24E+02 | 2.64E+03 | 2.04E+03 | 1.13E+03
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 1.51E+03 1.11E+03 6.35E+03 1.62E+03 | 9.99E+02 | 8.66E+02 | 5.23E+02 | 1.03E+03 | 8.94E+02 | 6.84E+02
NO, Reduction (g/yr) - 3.92E+02 | <4.85E+03> |<1.18E+02>| 5.07E+02 | 6.40E+02 | 9.82E+02 | 4.74E+02 | 6.12E+02 |8.22E+02
Annual NO, Cost Benefit ($/g) - 1.76E-01 NA NA 2.23E-01 | 1.14E-01 | 1.28E-02 | 5.65E-01 | 3.39E-01 | 1.40E-01
Annual NOy Cost Benefit ($/ton) . 1.60E+05 NA NA 2.02E+05 | 1.04E+05 | 1.16E+04 | 5.13E+05 | 3.08E+05 |1.27E+05
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 1.18E+02 1.95E+02 1.82E+02 1.37E+02 | 4.37E+00 | 3.79E+00 | 2.90E+00 | 6.91E+01 | 5.99E+01 |4.58E+01
SO; Reduction (g/yr) - <7.78E+01> | <6.39E+01> |<1.91E+01>| 1.13E+02 | 1.14E+02 | 1.15E+02 | 4.86E+01 | 5.78E+01 |7.18E+01
Annual SO, Cost Benefit ($/g) - NA NA NA 9.97E-01 | 6.43E-01 | 1.09E-01 | 5.52E+00 | 3.59E+00 | 1.60E+00
Annual SO, Cost Benefit ($/ton) - NA NA NA 9.04E+05 | 5.83E+05 | 9.92E+04 | 5.01E+06 | 3.26E+06 | 1.45E+06

* NOy - Total nitrogen oxides reported as NO5.
<> represents an increase in pollutant.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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3.2. Uncertified Cordwood Fireplace Insert Replacement

The most likely replacements for an uncertified cordwood fireplace insert include certified
catalytic and non-catalytic cordwood inserts, pellet inserts, direct vent gas inserts, b-vent gas
inserts, and vent free gas inserts (gas includes both LPG and natural gas). Replacement of the
uncertified cordwood fireplace insert requires the proper disposal of the old insert, which adds
approximately $100 to the total installation cost of the replacement insert. Calculations and
assumptions for uncertified cordwood fireplace insert replacement include further explanation of
those already listed in Section 3.

Calculations and Assumptions

Annual fuel input for new unit: input MJyr (new)
MJ/yr (old) X (efficiency (old) / efficiency (new))
Insert Efficiency:
Insert efficiencies are generally 5% lower than analogous stove type efficiencies due to
heat lost into firebox cavity, and the fact that inserts are generally against the outside wall
of a house, which radiates heat out of the house. Thisis especially true for masonry
chimneys, which lose heat through the un-insulated masonry material.

Annualized installation/replacement cost: $/yr*?
Install/replace, gas plumbing, and old unit removal cost; all divided by the device lifetime
Certified nonrcat. cordwood insert: $3,763 / 19.3 yrs = $194.80/yr
Certified cat. cordwood insert: $3,700 / 19.3 yrs = $191.40/yr
Pellet insert: $3,667 / 15 yrs = $244.40/yr
Gas inserts — natura gas (direct vent, B-vent, vent free): $3,350/ 17.7 yrs = $189.60/yr
Gas inserts — LPG (direct vent, B-vent, vent free): $3,300/ 17.7 yrs = $186.80/yr

Ancillary costs: sum of ab and ¢ per appliance: $/yr
a) Chimney cleaning — cost per cleaning X cleanings per year = $/yr**
Uncertified cordwood fireplace insert: $175 X 2 cleanings/yr = $350/yr
Certified non-cat. and cat. cordwood inserts — See section 3.1 (cordwood stoves)
Pellet insert — See section 3.1 (pellet stove)
b) Electricity costs:
Cordwood fireplace inserts -
Hours of use per year®® (for 6 month heating season, Oct-March) assumed to be:
60 days @ 14 hrs/day = 840 hrs
60 days @ 8 hrs/day = 280 hrs
62 days @ 4 hrs/day = 248 hrs
Total = 1,368 hrs/yr
0.144 kw X 1,368 hrs/yr X $0.13/kw-h = $25.12/yr
Pellet insert — See section 3.1 (pellet stove)
Gas inserts — See section 3.1 (gas stoves)
c) Annualized catalyst replacement - $45/yr
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Total annual emissions for each category: glyr
Total annual emissions = emission factor (g/MJ) X annua fuel input (MJyr)
Emission factorsin g/input MJ

Wood burning insert emission factors converted from g/kg"%"*19192227 14 g/MJ by
dividing the g/kg emission factor by the average wood heat content*® (MJkg)

Pellet insert emission factors converted from g/kg'?"+11418419.1024.26.2745 o/\j g by
dividing the g/kg emission factor by the average pellet heat content®’ (MJkg)

Natural Gas insert emission factors converted to g/MJ** %

LPG Gas insert emission factors converted to g/MJF*=°
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Table 3.2.01a
Replacement of an Existing Uncertified Cordwood Fireplace Insert in Connecticut, Supporting Information
2.15 cords/yr Burned per Uncertified Cordwood Fireplace Insert in Connecticut

Scenario Replacement of an Existing Uncertified Cordwood Fireplace Insert
Uncertified e CEITE Gas Insert-|Gas Insert- | Gas Insert- Gas Gas
] Cordwood SIS N_on- NSPS. Pellet Natural Natural Natural Insert- Gas Insert- Insert-
Appliance/Fuel Type Fireplace C%?(tj?/:/)ggcd Cci)e:ijilvy(;[lncd Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B Dircle_(l:jtc\;/ent LPG, Vent
Insert Vent Vent Free Vent Free
Insert Insert
Efficiency (%) 49 60 65 70 60 70 95 60 70 95
Annual Fuel Input (MJ/yr) 55,496 45,321 41,835 38,847 45,321 38,847 28,624 45,321 38,847 28,624
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 433.00 353.61 326.41 608.85 713.89 611.91 450.88 1,090.27 | 934.52 688.59
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 375.12 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 808.11 702.87 759.18 1,056.79 931.46 829.48 668.45 1,305.95 | 1,150.20 | 904.27
Cost Difference ($/yr) - <105.24> | <48.93> 248.68 123.35 21.36 <139.66> | 497.84 | 342.09 96.16
<> - Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert
Table 3.2.01b
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in Connecticut
Scenario Replacement of an Existing Uncertified Fireplace Insert
Uncertified Nggrst'f;\?gn_ Cﬁgg‘gd Gas Insert- Gas Insert- [ Gas Insert- InCizrst- Gas
Appliance/Fuel Category qudWOOd Catalytic Catalytic | Pellet Insert [Natural Gas Natural N el (€es e LPG, L2
Fireplace '|Gas, Direct| Gas, Vent |LPG, B Vent . LPG, Vent
Insert Cordwood Cordwood B Vent Vent Free Direct Free
Insert Insert Vent
PM (g/input MJ) 8.73E-01 3.88E-01 | 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 4.84E+04 1.76E+04 1.81E+04 3.10E+03 1.70E+02 | 1.45E+02 | 1.07E+02 | 3.81E+02 | 3.26E+02 | 2.40E+02
PM Reduction (g/yr) - 3.09E+04 3.04E+04 453E+04 | 4.83E+04 | 4.83E+04 | 4.83E+04 | 4.81E+04 | 4.81E+04 |4.82E+04
Annual PM Cost Benefit ($/g) - ** *x 5.48E-03 2.56E-03 4.42E-04 *x 1.04E-02 | 7.11E-03 | 2.00E-03
Annual PM Cost Benefit ($/ton) - o i 4.98E+03 | 2.32E+03 | 4.01E+02 i 9.40E+03 | 6.45E+03 | 1.81E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 | 2.30E-03 | 1.17E-03 | 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 5.25E+04 2.36E+04 1.86E+04 4,05E+01 | 1.04E+02 | 8.93E+01 | 3.35E+01 | 1.13E+03 | 9.71E+02 | 7.16E+02
VOC Reduction (g/yr) - 2.88E+04 3.39E+04 5.24E+04 5.23E+04 | 5.24E+04 | 5.24E+04 | 5.13E+04 | 5.15E+04 |5.17E+04
Annual VOC Cost Benefit ($/g) - o i 4.74E-03 2.36E-03 | 4.08E-04 i 9.70E-03 | 6.65E-03 | 1.86E-03
Annual VOC Cost Benefit ($/ton) - ok *k 4.30E+03 | 2.14E+03 | 3.70E+02 *k 8.80E+03 | 6.03E+03 | 1.69E+03
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Table 3.2.01b continued
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in Connecticut

Scenario Replacement of an Existing Uncertified Fireplace Insert
e Certified Certified Gas

Uncertified | \spg Non- NSPS Gas Insert- Gas Insert- | Gas Insert- - Gas

. Cordwood ) . Natural Natural Gas Insert- Insert-
Appliance/Fuel Category Firenlace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent

Inspert Cordwood Cordwood B Vent \}ent F;ee ’ Direct Fr,ee

Insert Insert Vent

CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 2.25E+05 1.65E+05 1.16E+05 1.62E+04 | 8.79E+02 | 7.54E+02 | 8.62E+02 | 2.65E+02 | 2.27E+02 | 1.67E+02
CO Reduction (g/yr) - 5.99E+04 1.09E+05 2.09E+05 2.24E+05 | 2.24E+05 | 2.24E+05 | 2.24E+05 | 2.24E+05 | 2.25E+05
Annual CO Cost Benefit ($/g) - *x o 1.19E-03 | 5.51E-04 | 9.54E-05 % 2.22E-03 | 1.52E-03 | 4.28E-04
Annual CO Cost Benefit ($/ton) - % % 1.08E+03 | 5.00E+02 | 8.65E+01 i 2.01E+03 | 1.38E+03 | 3.89E+02
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 3.67E+03 2.67E+03 1.51E+04 3.85E+03 | 2.39E+03 | 2.05E+03 | 1.19E+03 | 2.47E+03 | 2.12E+03 | 1.56E+03
NO, Reduction (g/yr) - 1.00E+03 | <1.15E+04> |<1.77E+02>| 1.28E+03 | 1.62E+03 | 2.48E+03 | 1.20E+03 | 1.55E+03 |2.11E+03
Annual NOy Cost Benefit ($/g) - ok NA NA 9.67E-02 | 1.32E-02 i 4.15E-01 | 2.20E-01 | 4.56E-02
Annual NO, Cost Benefit ($/ton) - xx NA NA 8.77E+04 | 1.20E+04 xx 3.77E+05 | 2.00E+05 | 4.14E+04
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 2.87E+02 4.68E+02 4.32E+02 3.24E+02 | 1.05E+01 | 8.97E+00 | 6.61E+00 | 1.65E+02 | 1.42E+02 |1.04E+02
SO; Reduction (g/yr) - <1.82E+02> | <1.46E+02> |<3.72E+01>| 2.76E+02 | 2.78E+02 | 2.80E+02 | 1.21E+02 | 1.45E+02 |1.82E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 4.47E-01 | 7.70E-02 i 4.11E+00 | 2.36E+00 | 5.28E-01
Annual SO, Cost Benefit ($/ton) - NA NA NA 4.05E+05 | 6.98E+04 o 3.73E+06 | 2.14E+06 | 4.79E+05

* NOy - Total nitrogen oxides reported as NO,

<> represents an increase in pollutant

**: Sincethe annual total cost of high technology and/or alternative fuel isless than that of the existing device, there is no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.2.02a
Replacement of an Existing Uncertified Cordwood Fireplace Insert in Delaware, Supporting Information
0.95 cords/yr Burned per Uncertified Cordwood Fireplace Insert in Delaware

Scenario Replacement of an Existing Uncertified Cordwood Fireplace Insert
Uncertified e CEITE Gas Insert-|Gas Insert- | Gas Insert- Gas Gas
] Cordwood SIS N_on- NSPS. Pellet Natural Natural Natural Insert- Gas Insert- Insert-
Appliance/Fuel Type Fireplace C%?(tj?/:/)ggcd Cci)e:ijilvy(;[lncd Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B Dircle_(l:jtc\;/ent LPG, Vent
Insert Vent Vent Free Vent Free
Insert Insert
Efficiency (%) 49 60 65 70 60 70 95 60 70 95
Annual Fuel Input (MJ/yr) 22,203 18,133 16,738 15,542 18,133 15,542 11,452 18,133 15,542 11,452
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 173.24 141.48 130.59 243.59 285.62 244.82 180.39 436.20 373.89 275.50
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 375.12 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 548.35 490.73 563.37 691.54 503.19 462.39 397.96 651.89 589.57 491.18
Cost Difference ($/yr) - <57.62> 15.01 143.18 <45.16> <85.97> <150.39> 103.53 41.22 <57.17>
< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert
Table 3.2.02b
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in Delaware
Scenario Replacement of an Existing Uncertified Fireplace Insert
Uncertified Nggrstlfll\?gn- CNegglgd Gas Insert- Gas Insert-| Gas Insert- '”Cézrst' cas
. Cordwood : ; Natural Natural | Gas Insert- Insert-
Appliance/Fuel Category Fireplace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent
Insert Cordwood | Cordwood B Vent V - F} ce ' Direct Fr,ee
Insert Insert Vent
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 7.97E-02 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 1.94E+04 7.03E+03 7.24E+03 1.24E+03 | 6.78E+01 | 5.81E+01 | 4.28E+01 | 1.52E+02 | 1.31E+02 |9.62E+01
PM Reduction (g/yr) - 1.23E+04 1.21E+04 1.81E+04 | 1.93E+04 | 1.93E+04 | 1.93E+04 | 1.92E+04 | 1.92E+04 | 1.93E+04
Annual PM Cost Benefit ($/g) - *k 1.24E-03 7.89E-03 *x *x *x 5.38E-03 | 2.14E-03 *x
Annual PM Cost Benefit ($/ton) - *x 1.12E+03 7.16E+03 il *x *x 4.89E+03 | 1.94E+03 *k
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 2.10E+04 9.46E+03 7.43E+03 1.62E+01 4,17E+01 | 3.57E+01 | 1.34E+01 | 4.53E+02 | 3.89E+02 | 2.86E+02
VOC Reduction (g/yr) - 1.15E+04 1.36E+04 2.10E+04 | 2.09E+04 | 2.09E+04 | 2.10E+04 | 2.05E+04 | 2.06E+04 |[2.07E+04
Annual VOC Cost Benefit ($/g) - i 1.11E-03 6.83E-03 * * i 5.04E-03 | 2.00E-03 *
Annual VOC Cost Benefit ($/ton) - * 1.01E+03 6.19E+03 ok ** *x 4.57E+03 | 1.82E+03 ok

52




Table 3.2.02b continued
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in Delaware

Scenario Replacement of an Existing Uncertified Fireplace Insert
e Certified Certified Gas
Uncertified | \spg Non- NSPS Gas Insert- Gas Insert- | Gas Insert- - Gas
. Cordwood ) . Natural Natural Gas Insert- Insert-
Appliance/Fuel Category Firenlace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent
Inspert Cordwood Cordwood B Vent \}ent F;ee ’ Direct Fr,ee
Insert Insert Vent
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 417E-01 1.94E-02 1.94E-02 | 3.01E-02 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 8.99E+04 6.59E+04 4.62E+04 6.48E+03 3.52E+02 | 3.02E+02 | 3.45E+02 1.06E+02 | 9.08E+01 | 6.69E+01
CO Reduction (g/yr) - 2.40E+04 4.37E+04 8.34E+04 | 8.96E+04 | 8.96E+04 | 8.96E+04 | 8.98E+04 | 8.98E+04 | 8.98E+04
Annual CO Cost Benefit ($/g) - ** 3.44E-04 | 1.72E-03 *x ** ** 1.15E-03 | 4.59E-04 *
Annual CO Cost Benefit ($/ton) - i 3.12E+02 1.56E+03 *k *x *x 1.05E+03 | 4.16E+02 *k
NO,* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 5.28E-02 5.28E-02 | 4.17E-02 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 1.47E+03 1.07E+03 6.05E+03 1.54E+03 | 9.57E+02 | 8.21E+02 | 4.78E+02 | 9.88E+02 | 8.47E+02 | 6.24E+02
NOx Reduction (g/yr) - 4.00E+02 | <4.58E+03> |<7.09E+01>| 5.10E+02 | 6.47E+02 | 9.90E+02 | 4.80E+02 | 6.21E+02 | 8.44E+02
Annual NOy Cost Benefit ($/g) - wox NA NA ok b i 2.16E-01 | 6.64E-02 i
Annual NOX Cost Benefit ($/t0l’l) _ *% NA NA *k *k *% 1.96E+05 6.02E+04 *%
SO; (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 2.31E-04 2.31E-04 | 2.31E-04 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO (glyr) 1.15E+02 1.87E+02 1.73E+02 1.30E+02 | 4.19E+00 | 3.59E+00 | 2.65E+00 | 6.62E+01 | 5.67E+01 |4.18E+01
SO, Reduction (g/yr) - <7.26E+01> | <5.82E+01> |<1.49E+01>| 1.10E+02 | 1.11E+02 | 1.12E+02 | 4.85E+01 | 5.79E+01 |7.29E+01
Annual SO, Cost Benefit ($/g) - NA NA NA o i ox 2.14E+00 | 7.11E-01 i
Annual SO, Cost Benefit ($/t0|’l) - NA NA NA *% *% *% 1.94E+06 | 6.45E+05 %

* NOy - Total nitrogen oxides reported as NO,

<> represents an increase in pollutant

**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, thereis no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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Table 3.2.03a
Replacement of an Existing Uncertified Cordwood Fireplace Insert in Maine, Supporting Information
2.56 cords/yr Burned per Uncertified Cordwood Fireplace Insert in Maine

Scenario Replacement of an Existing Uncertified Cordwood Fireplace Insert
Uncertified e CEITE Gas Insert-|Gas Insert- | Gas Insert- Gas Gas
] Cordwood SIS N_on- NSPS. Pellet Natural Natural Natural Insert- Gas Insert- Insert-
Appliance/Fuel Type Fireplace Catalytic Catalytic Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B |.. A LPG, Vent
Insert Gl ezl | Clfer el Vent Vent Free Vent Bl i Free
Insert Insert
Efficiency (%) 49 60 65 70 60 70 95 60 70 95
Annual Fuel Input (MJ/yr) 55,181 45,065 41,598 38,627 45,065 38,627 28,462 45,065 38,627 28,462
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 430.55 351.61 324.57 605.40 709.85 608.44 448.33 1,084.10 | 929.23 684.69
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 375.12 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 805.66 700.87 757.34 1,053.34 927.42 826.01 665.90 1,299.78 | 1,144.91 | 900.38
Cost Difference ($/yr) - <104.80> <48.33> 247.68 121.76 20.35 <139.77> 494.12 339.25 94.71
< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert
Table 3.2.03b
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in Maine
Scenario Replacement of an Existing Uncertified Fireplace Insert
Uncertified Nglgrstlfll\?gn- CNegglgd Gas Insert- Gas Insert-| Gas Insert- '”C-i'zrst' cas
. Cordwood : ; Natural Natural | Gas Insert- Insert-
Appliance/Fuel Category Fireplace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent
Insert Cordwood | Cordwood B Vent V - F} ce ' Direct Fr,ee
Insert Insert Vent
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 7.97E-02 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 4.82E+04 1.75E+04 1.80E+04 3.08E+03 | 1.69E+02 | 1.44E+02 | 1.06E+02 | 3.79E+02 | 3.24E+02 | 2.39E+02
PM Reduction (g/yr) - 3.07E+04 3.02E+04 451E+04 | 4.80E+04 | 4.80E+04 | 4.81E+04 | 4.78E+04 | 4.78E+04 |4.79E+04
Annual PM Cost Benefit ($/g) - *k *x 5.49E-03 2.54E-03 4.24E-04 *x 1.03E-02 | 7.09E-03 | 1.98E-03
Annual PM Cost Benefit ($/ton) - o ox 4.98E+03 | 2.30E+03 | 3.84E+02 i 9.38E+03 | 6.43E+03 | 1.79E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 5.22E+04 2.35E+04 1.85E+04 4.03E+01 1.04E+02 | 8.88E+01 | 3.33E+01 | 1.13E+03 | 9.66E+02 [ 7.12E+02
VOC Reduction (g/yr) - 2.86E+04 3.37E+04 5.21E+04 | 5.20E+04 | 5.21E+04 | 5.21E+04 | 5.10E+04 | 5.12E+04 [5.14E+04
Annual VOC Cost Benefit ($/g) - i * 4.75E-03 2.34E-03 | 3.91E-04 i 9.68E-03 | 6.63E-03 | 1.84E-03
Annual VOC Cost Benefit ($/ton) - ok ok 4.31E+03 | 2.12E+03 | 3.55E+02 *k 8.78E+03 | 6.01E+03 | 1.67E+03
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Table 3.2.03b continued
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in Maine

Scenario Replacement of an Existing Uncertified Fireplace Insert
e Certified Certified Gas

Uncertified | \spg Non- NSPS Gas Insert- Gas Insert- | Gas Insert- - Gas

. Cordwood ) . Natural Natural Gas Insert- Insert-
Appliance/Fuel Category Firenlace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas Vent |LPG, B Vent LPG, LPG. Vent

Inspert Cordwood Cordwood B Vent \}ent F;ee ’ Direct Fr,ee

Insert Insert Vent

CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 2.23E+05 1.64E+05 1.15E+05 1.61E+04 | 8.74E+02 | 7.49E+02 | 8.57E+02 | 2.63E+02 | 2.26E+02 | 1.66E+02
CO Reduction (g/yr) - 5.96E+04 1.08E+05 2.07E+05 | 2.23E+05 | 2.23E+05 | 2.23E+05 | 2.23E+05 | 2.23E+05 [ 2.23E+05
Annual CO Cost Benefit ($/g) - *x o 1.19E-03 | 5.47E-04 | 9.14E-05 % 2.21E-03 | 1.52E-03 | 4.24E-04
Annual CO Cost Benefit ($/ton) - % b 1.08E+03 | 4.96E+02 | 8.29E+01 i 2.01E+03 | 1.38E+03 | 3.85E+02
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 3.65E+03 2.65E+03 1.50E+04 3.82E+03 | 2.38E+03 | 2.04E+03 | 1.19E+03 | 2.46E+03 | 2.11E+03 | 1.55E+03
NO, Reduction (g/yr) - 9.95E+02 | <1.14E+04> |<1.76E+02>| 1.27E+03 | 1.61E+03 | 2.46E+03 | 1.19E+03 | 1.54E+03 |2.10E+03
Annual NO, Cost Benefit ($/g) - % NA NA 9.60E-02 | 1.27E-02 % 4.15E-01 | 2.20E-01 | 4.52E-02
Annual NOy Cost Benefit ($/ton) . ok NA NA 8.71E+04 | 1.15E+04 ok 3.76E+05 | 1.99E+05 | 4.10E+04
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 2.85E+02 4.65E+02 4.30E+02 3.22E+02 | 1.04E+01 | 8.92E+00 | 6.57E+00 | 1.64E+02 | 1.41E+02 |1.04E+02
SO; Reduction (g/yr) - <1.80E+02> | <1.45E+02> [<3.70E+01>| 2.75E+02 | 2.76E+02 | 2.78E+02 | 1.21E+02 | 1.44E+02 |1.81E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 443E-01 | 7.37E-02 i 4.10E+00 | 2.36E+00 | 5.23E-01
Annual SO, Cost Benefit ($/ton) - NA NA NA 4.02E+05 | 6.69E+04 xx 3.72E+06 | 2.14E+06 | 4.74E+05

* NOy - Total nitrogen oxides reported as NO,

<> represents an increase in pollutant

**: Since the annual total cost of high technology and/or alternative fuel isless than that of the existing device, thereis no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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Table 3.2.04a
Replacement of an Existing Uncertified Cordwood Fireplace Imsert in Maryland, Supporting Information
1.05 cords/yr Burned per Uncertified Cordwood Fireplace Insert in Maryland

Scenario Replacement of an Existing Uncertified Cordwood Fireplace Insert
Uncertified SO CEITE Gas Insert-|Gas Insert- | Gas Insert- Gas Gas
] Cordwood SIS N_on- NSPS. Pellet Natural Natural Natural Insert- Gas Insert- Insert-
Appliance/Fuel Type Fireplace C%?(tj?/:/)ggcd Cci)e:ijilvy(;[lncd Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B Dircle_(l:jtc\;/ent LPG, Vent
Insert Vent Vent Free Vent Free
Insert Insert
Efficiency (%) 49 60 65 70 60 70 95 60 70 95
Annual Fuel Input (MJ/yr) 24,739 20,203 18,649 17,317 20,203 17,317 12,760 20,203 17,317 12,760
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 193.02 157.63 145.51 271.41 318.24 272.78 200.99 486.02 416.59 306.96
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 375.12 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 568.14 506.89 578.28 719.36 535.81 490.35 418.56 701.70 632.27 522.64
Cost Difference ($/yr) - <61.25> 10.14 151.22 <32.33> <77.79> <149.58> 133.57 64.13 <45.49>
< >- Alternative appliance or fuel type has anannual cost lower than the uncertified cordwood fireplace insert
Table 3.2.04b
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in Maryland
Scenario Replacement of an Existing Uncertified Fireplace Insert
Uncertified Nglgrstlfll\?gn- CNegglgd Gas Insert- Gas Insert-| Gas Insert- '”C-i':rst' cas
. Cordwood : ; Natural Natural | Gas Insert- Insert-
Appliance/Fuel Category Fireplace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent
Insert Cordwood | Cordwood B Vent V - F} ce ' Direct Fr,ee
Insert Insert Vent
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 7.97E-02 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 2.16E+04 7.84E+03 8.06E+03 1.38E+03 | 7.56E+01 | 6.48E+01 | 4.77E+01 | 1.70E+02 | 1.45E+02 |1.07E+02
PM Reduction (g/yr) - 1.38E+04 1.35E+04 2.02E+04 | 2.15E+04 | 2.15E+04 | 2.15E+04 | 2.14E+04 | 2.14E+04 | 2.15E+04
Annual PM Cost Benefit ($/g) - *x 7.50E-04 7.48E-03 *x *x *x 6.23E-03 | 2.99E-03 *x
Annual PM Cost Benefit ($/ton) - * 6.80E+02 6.79E+03 o i ki 5.66E+03 | 2.71E+03 *
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 2.34E+04 1.05E+04 8.28E+03 1.80E+01 4.65E+01 | 3.98E+01 | 1.49E+01 | 5.05E+02 | 4.33E+02 | 3.19E+02
VOC Reduction (g/yr) - 1.28E+04 1.51E+04 2.34E+04 | 2.33E+04 | 2.33E+04 | 2.34E+04 | 2.29E+04 | 2.29E+04 [ 2.31E+04
Annual VOC Cost Benefit ($/g) - i 6.72E-04 6.47E-03 ** * i 5.84E-03 | 2.79E-03 i
Annual VOC Cost Benéefit ($/ton) - * 6.09E+02 | 5.87E+03 i o b 5.30E+03 | 2.54E+03 b
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Table 3.2.04b continued
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in Maryland

Scenario Replacement of an Existing Uncertified Fireplace Insert
e Certified Certified Gas
Uncertified NSPS Non- NSPS Gas Insert- Gas Insert- | Gas Insert- - Gas
. Cordwood ) . Natural Natural Gas Insert- Insert-
Appliance/Fuel Category Firenlace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent
Inspert Cordwood Cordwood B Vent \}ent F;ee ’ Direct Fr,ee
Insert Insert Vent
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 417E-01 1.94E-02 1.94E-02 | 3.01E-02 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 1.00E+05 7.35E+04 5.15E+04 7.22E+03 3.92E+02 3.36E+02 | 3.84E+02 1.18E+02 | 1.01E+02 | 7.45E+01
CO Reduction (g/yr) - 2.67E+04 4.86E+04 9.30E+04 | 9.98E+04 | 9.98E+04 | 9.98E+04 | 1.00E+05 | 1.00E+05 | 1.00E+05
Annual CO Cost Benefit ($/g) - o 2.09E-04 1.63E-03 o o o 1.33E-03 | 6.41E-04 *
Annual CO Cost Benefit ($/ton) - i 1.89E+02 1.48E+03 *k i ** 1.21E+03 | 5.81E+02 **
NO,* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 5.28E-02 5.28E-02 | 4.17E-02 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 1.64E+03 1.19E+03 6.74E+03 1.71E+03 | 1.07E+03 | 9.14E+02 | 5.32E+02 | 1.10E+03 | 9.44E+02 | 6.95E+02
NOx Reduction (g/yr) - 4.46E+02 | <5.11E+03> [<7.90E+01>| 5.69E+02 | 7.21E+02 | 1.10E+03 | 5.34E+02 | 6.92E+02 | 9.40E+02
Annual NOy Cost Benefit ($/g) - wox NA NA ok b % 2.50E-01 | 9.27E-02 i
Annual NOX Cost Benefit ($/t0l’l) _ *% NA NA *k *k *% 2.27E+05 8.41E+04 *%
SO; (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 2.31E-04 2.31E-04 | 2.31E-04 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO (glyr) 1.28E+02 2.09E+02 1.93E+02 1.44E+02 | 4.67E+00 | 4.00E+00 | 2.95E+00 | 7.37E+01 | 6.32E+01 | 4.66E+01
SO, Reduction (g/yr) - <8.09E+01> | <6.49E+01> [<1.66E+01>| 1.23E+02 | 1.24E+02 | 1.25E+02 | 5.40E+01 | 6.46E+01 |8.12E+01
Annual SO, Cost Benefit ($/g) - NA NA NA o i ox 2.47E+00 | 9.93E-01 i
Annual SO, Cost Benefit ($/ton) _ NA NA NA *x *x *k 2.24E+06 | 9.01E+05 *k

* NOy - Total nitrogen oxides reported as NO,

<> represents an increase in pollutant

**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, thereis no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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2.34 cords/yr Burned per Uncertified Cordwood Fireplace Insert in Massachusetts

Table 3.2.05a
Replacement of an Existing Uncertified Cordwood Fireplace Insert in Massachusetts, Supporting Information

Scenario Replacement of an Existing Uncertified Cordwood Fireplace Insert
Uncertified e CEITE Gas Insert-|Gas Insert- | Gas Insert- Gas Gas
] Cordwood SIS N_on- NSPS. Pellet Natural Natural Natural Insert- Gas Insert- Insert-
Appliance/Fuel Type Fireplace Catalytic Catalytic Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B |.. A LPG, Vent
Insert Gl NEgel | Gl Vent Vent Free Vent Bl i Free
Insert Insert
Efficiency (%) 49 60 65 70 60 70 95 60 70 95
Annual Fuel Input (MJ/yr) 57,673 47,100 43,477 40,371 47,100 40,371 29,747 47,100 40,371 29,747
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 449,99 367.49 339.22 632.74 741.91 635.92 468.57 1,133.05 | 971.19 715.61
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 375.12 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 825.10 716.74 771.99 1,080.68 959.47 853.49 686.14 1,348.73 | 1,186.87 | 931.29
Cost Difference ($/yr) - <108.36> <53.11> 255.58 134.37 28.38 <138.96> | 523.63 361.77 106.19
< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert
Table 3.2.05b
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in Massachusetts
Scenario Replacement of an Existing Uncertified Fireplace Insert
Uncertified Nggrstlfll\?gn- CNegglgd Gas Insert- Gas Insert-| Gas Insert- '”C;ZVSt‘ cas
. Cordwood : ; Natural Natural | Gas Insert- Insert-
Appliance/Fuel Category Fireplace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent
Insert Cordwood | Cordwood B Vent V - F} ce ' Direct Fr,ee
Insert Insert Vent
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 7.97E-02 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 5.03E+04 1.83E+04 1.88E+04 3.22E+03 | 1.76E+02 | 1.51E+02 | 1.11E+02 | 3.96E+02 | 3.39E+02 | 2.50E+02
PM Reduction (g/yr) - 3.21E+04 3.15E+04 4. 71E+04 | 5.02E+04 | 5.02E+04 | 5.02E+04 | 4.99E+04 | 5.00E+04 |5.01E+04
Annual PM Cost Benefit ($/g) - *k *x 5.42E-03 2.68E-03 5.66E-04 *x 1.05E-02 | 7.24E-03 | 2.12E-03
Annual PM Cost Benefit ($/ton) - o ox 4.92E+03 | 2.43E+03 | 5.13E+02 i 9.51E+03 | 6.56E+03 | 1.92E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 5.45E+04 2.46E+04 1.93E+04 4.21E+01 1.08E+02 | 9.29E+01 | 3.48E+01 | 1.18E+03 | 1.01E+03 | 7.44E+02
VOC Reduction (g/yr) - 2.99E+04 3.52E+04 5.45E+04 | 5.44E+04 | 5.44E+04 | 5.45E+04 | 5.33E+04 | 5.35E+04 [ 5.38E+04
Annual VOC Cost Benefit ($/g) - i * 4.69E-03 2.47E-03 | 5.22E-04 i 9.82E-03 | 6.76E-03 | 1.98E-03
Annual VOC Cost Benefit ($/ton) - ok ok 4.26E+03 | 2.24E+03 | 4.73E+02 *k 8.91E+03 | 6.13E+03 | 1.79E+03

58




Table 3.2.05b continued
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in Massachusetts

Scenario Replacement of an Existing Uncertified Fireplace Insert
e Certified Certified Gas

Uncertified | \sps Non- NSPS Gas Insert- Gas Insert- | Gas Insert- - Gas

. Cordwood ) . Natural Natural Gas Insert- Insert-
Appliance/Fuel Category Firenlace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent

Inspert Cordwood Cordwood B Vent \}ent F;ee ’ Direct Fr,ee

Insert Insert Vent

CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 2.34E+05 1.71E+05 1.20E+05 1.68E+04 | 9.14E+02 | 7.83E+02 | 8.95E+02 | 2.75E+02 | 2.36E+02 | 1.74E+02
CO Reduction (g/yr) - 6.23E+04 1.13E+05 2.17E+05 | 2.33E+05 | 2.33E+05 | 2.33E+05 | 2.33E+05 | 2.33E+05 | 2.33E+05
Annual CO Cost Benefit ($/g) - *x o 1.18E-03 | 5.78E-04 | 1.22E-04 % 2.24E-03 | 1.55E-03 | 4.55E-04
Annual CO Cost Benefit ($/ton) - H* % 1.07E+03 | 5.24E+02 | 1.11E+02 % 2.04E+03 | 1.41E+03 | 4.13E+02
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 3.81E+03 2.77E+03 1.57E+04 4.00E+03 | 2.49E+03 | 2.13E+03 | 1.24E+03 | 2.57E+03 | 2.20E+03 | 1.62E+03
NO, Reduction (g/yr) - 1.04E+03 | <1.19E+04> |<1.84E+02>| 1.33E+03 | 1.68E+03 | 2.57E+03 | 1.25E+03 | 1.61E+03 |2.19E+03
Annual NOy Cost Benefit ($/g) - ok NA NA 1.01E-01 | 1.69E-02 i 4.20E-01 | 2.24E-01 | 4.85E-02
Annual NO, Cost Benefit ($/ton) - xx NA NA 9.19E+04 | 1.53E+04 xx 3.81E+05 | 2.04E+05 | 4.40E+04
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 2.98E+02 4.87E+02 4.49E+02 3.37E+02 | 1.09E+01 | 9.33E+00 | 6.87E+00 | 1.72E+02 | 1.47E+02 | 1.09E+02
SO; Reduction (g/yr) - <1.89E+02> | <1.51E+02> [<3.87E+01>| 2.87E+02 | 2.89E+02 | 2.91E+02 | 1.26E+02 | 1.51E+02 |1.89E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 4.68E-01 | 9.84E-02 % 4.16E+00 | 2.40E+00 | 5.61E-01
Annual SO, Cost Benefit ($/ton) . NA NA NA 4.25E+05 | 8.92E+04 o 3.77E+06 | 2.18E+06 | 5.09E+05

* NOy - Total nitrogen oxides reported as NO,

<> represents an increase in pollutant

**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, there is no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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Table 3.2.06a
Replacement of an Existing Uncertified Cordwood Fireplace Insert in New Hampshire, Supporting Information
2.56 cords/yr Burned per Uncertified Cordwood Fireplace Insert in New Hampshire

Scenario Replacement of an Existing Uncertified Cordwood Fireplace Insert
Uncertified e Celild Gas Insert-|Gas Insert- | Gas Insert- Gas Gas
] Cordwood SIS N_on- NSPS. Pellet Natural Natural Natural Insert- Gas Insert- Insert-
Appliance/Fuel Type Fireplace Catalytic Catalytic Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B |.. A LPG, Vent
Insert Gl NEgel | Gl Vent Vent Free Vent Bl i Free
Insert Insert
Efficiency (%) 49 60 65 70 60 70 95 60 70 95
Annual Fuel Input (MJ/yr) 60,143 49,117 45,339 42,100 49,117 42,100 31,021 49,117 42,100 31,021
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 469.26 383.23 353.75 659.84 773.68 663.16 488.64 1,181.58 | 1,012.78 | 746.26
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 375.12 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 844.38 732.48 786.52 1,107.78 991.25 880.72 706.21 1,397.26 | 1,228.47 | 961.94
Cost Difference ($/yr) - <111.89> <57.86> 263.40 146.87 36.35 <138.17> 552.89 384.09 117.57
< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert
Table 3.2.06b
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in New Hampshire
Scenario Replacement of an Existing Uncertified Fireplace Insert
Uncertified Nggrstlfll\?gn- CNegglgd Gas Insert- Gas Insert-| Gas Insert- '”Csagrst' cas
. Cordwood : ; Natural Natural | Gas Insert- Insert-
Appliance/Fuel Category Fireplace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent
Insert Cordwood | Cordwood B Vent V - F} ce ' Direct Fr,ee
Insert Insert Vent
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 7.97E-02 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 5.25E+04 1.91E+04 1.96E+04 3.36E+03 | 1.84E+02 | 1.57E+02 | 1.16E+02 | 4.13E+02 | 3.54E+02 | 2.61E+02
PM Reduction (g/yr) - 3.34E+04 3.29E+04 4.91E+04 | 5.23E+04 | 5.23E+04 | 5.24E+04 | 5.21E+04 | 5.21E+04 |5.22E+04
Annual PM Cost Benefit ($/g) - *k *x 5.36E-03 2.81E-03 6.95E-04 *x 1.06E-02 | 7.37E-03 | 2.25E-03
Annual PM Cost Benefit ($/ton) - o ox 4.86E+03 | 2.55E+03 | 6.30E+02 i 9.63E+03 | 6.68E+03 | 2.04E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 5.68E+04 2.56E+04 2.01E+04 4.39E+01 1.13E+02 | 9.68E+01 | 3.63E+01 | 1.23E+03 | 1.05E+03 [ 7.76E+02
VOC Reduction (g/yr) - 3.12E+04 3.67E+04 5.68E+04 | 5.67E+04 | 5.67E+04 | 5.68E+04 | 5.56E+04 | 5.58E+04 [5.61E+04
Annual VOC Cost Benefit ($/g) - i * 4.64E-03 2.59E-03 [ 6.41E-04 i 9.94E-03 | 6.88E-03 | 2.10E-03
Annual VOC Cost Benefit ($/ton) - * ok 4.21E+03 | 2.35E+03 | 5.81E+02 ok 9.02E+03 | 6.25E+03 | 1.90E+03
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Table 3.2.06b continued
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in New Hampshire

Scenario Replacement of an Existing Uncertified Fireplace Insert
e Certified Certified Gas

Uncertified | \spg Non- NSPS Gas Insert- Gas Insert- | Gas Insert- - Gas

. Cordwood ) . Natural Natural Gas Insert- Insert-
Appliance/Fuel Category Firenlace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent

Inspert Cordwood Cordwood B Vent \}ent F;ee ’ Direct Fr,ee

Insert Insert Vent

CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 2.44E+05 1.79E+05 1.25E+05 1.75E+04 | 9.53E+02 | 8.17E+02 | 9.34E+02 | 2.87E+02 | 2.46E+02 | 1.81E+02
CO Reduction (g/yr) - 6.49E+04 1.18E+05 2.26E+05 | 2.43E+05 | 2.43E+05 | 2.43E+05 | 2.43E+05 | 2.43E+05 | 2.43E+05
Annual CO Cost Benefit ($/g) - *x o 1.17E-03 | 6.05E-04 | 1.50E-04 % 2.27E-03 | 1.58E-03 | 4.83E-04
Annual CO Cost Benefit ($/ton) - % % 1.06E+03 | 5.49E+02 | 1.36E+02 i 2.06E+03 | 1.43E+03 | 4.38E+02
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 3.98E+03 2.89E+03 1.64E+04 | 4.17E+03 | 2.59E+03 | 2.22E+03 | 1.29E+03 | 2.68E+03 | 2.29E+03 | 1.69E+03
NO, Reduction (g/yr) - 1.08E+03 | <1.24E+04> |<1.92E+02>| 1.38E+03 | 1.75E+03 | 2.68E+03 | 1.30E+03 | 1.68E+03 |2.29E+03
Annual NO, Cost Benefit ($/g) - % NA NA 1.06E-01 | 2.07E-02 % 4.26E-01 | 2.28E-01 | 5.14E-02
Annual NOy Cost Benefit ($/ton) - o NA NA 9.64E+04 | 1.88E+04 ok 3.86E+05 | 2.07E+05 | 4.67E+04
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 3.11E+02 5.07E+02 4.68E+02 3.51E+02 | 1.13E+01 | 9.73E+00 | 7.17E+00 | 1.79E+02 | 1.54E+02 |1.13E+02
SO; Reduction (g/yr) - <1.97E+02> | <1.58E+02> |<4.04E+01>| 2.99E+02 | 3.01E+02 | 3.03E+02 | 1.31E+02 | 1.57E+02 |1.97E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 4.91E-01 | 1.21E-01 L 4.21E+00 | 2.45E+00 | 5.96E-01
Annual SO, Cost Benefit ($/ton) . NA NA NA 4.45E+05 | 1.10E+05 o 3.82E+06 | 2.22E+06 | 5.40E+05

* NOy - Total nitrogen oxides reported as NO,

<> represents an increase in pollutant

**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, there is no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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Table 3.2.07a
Replacement of an Existing Uncertified Cordwood Fireplace Insert in New Jersey, Supporting Information
1.40 cords/yr Burned per Uncertified Cordwood Fireplace Insert in New Jersey

Scenario Replacement of an Existing Uncertified Cordwood Fireplace Insert
Uncertified e CEITE Gas Insert-|Gas Insert- | Gas Insert- Gas Gas
] Cordwood SIS N_on- NSPS. Pellet Natural Natural Natural Insert- Gas Insert- Insert-
Appliance/Fuel Type Fireplace C%?(tj?/:/)ggcd Cci)e:ijilvy(;[lncd Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B Dircla_(lzj'tc\;/ent LPG, Vent
Insert Vent Vent Free Vent Free
Insert Insert
Efficiency (%) 49 60 65 70 60 70 95 60 70 95
Annual Fuel Input (MJ/yr) 32,646 26,661 24,610 22,852 26,661 22,852 16,838 26,661 22,852 16,838
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 254.71 208.02 192.01 358.16 419.95 359.96 265.23 641.36 549.74 405.07
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 375.12 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 629.83 557.27 624.79 806.10 637.52 577.53 482.80 857.04 765.42 620.75
Cost Difference ($/yr) - <72.56> <5.04> 176.27 7.69 <52.30> | <147.03> 227.21 135.59 <9.08>
< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert
Table 3.2.07b
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in New Jersey
Scenario Replacement of an Existing Uncertified Fireplace Insert
Uncertified Nggrstlfll\?gn- CNegglgd Gas Insert- Gas Insert-| Gas Insert- '”C;:rst' cas
. Cordwood : ; Natural Natural | Gas Insert- Insert-
Appliance/Fuel Category Fireplace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent
Insert Cordwood | Cordwood B Vent V - F} ce ' Direct Fr,ee
Insert Insert Vent
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 7.97E-02 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 2.85E+04 1.03E+04 1.06E+04 1.82E+03 | 9.97E+01 | 8.55E+01 | 6.30E+01 | 2.24E+02 | 1.92E+02 |1.41E+02
PM Reduction (g/yr) - 1.82E+04 1.79E+04 2.67E+04 | 2.84E+04 | 2.84E+04 | 2.84E+04 | 2.83E+04 | 2.83E+04 | 2.84E+04
Annual PM Cost Benefit ($/g) - *k *x 6.61E-03 2.71E-04 *x *x 8.04E-03 | 4.79E-03 *x
Annual PM Cost Benefit ($/ton) - i *x 6.00E+03 | 2.46E+02 *x *x 7.29E+03 | 4.35E+03 *k
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 3.09E+04 1.39E+04 1.09E+04 2.38E+01 6.13E+01 | 5.26E+01 | 1.97E+01 | 6.67E+02 | 5.71E+02 |4.21E+02
VOC Reduction (g/yr) - 1.69E+04 1.99E+04 3.08E+04 | 3.08E+04 | 3.08E+04 | 3.08E+04 | 3.02E+04 | 3.03E+04 [ 3.04E+04
Annual VOC Cost Benefit ($/g) - *x ** 5.72E-03 2.50E-04 *x *x 7.53E-03 | 4.48E-03 *x
Annual VOC Cost Benéefit ($/ton) - * xx 5.19E+03 | 2.27E+02 o b 6.83E+03 | 4.06E+03 b
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Table 3.2.07b continued
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in New Jersey

Scenario Replacement of an Existing Uncertified Fireplace Insert
e Certified Certified Gas
Uncertified | \spg Non- NSPS Gas Insert- Gas Insert- | Gas Insert- - Gas
. Cordwood ) . Natural Natural Gas Insert- Insert-
Appliance/Fuel Category Firenlace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent
Inspert Cordwood Cordwood B Vent \}ent F;ee ’ Direct Fr,ee
Insert Insert Vent
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 417E-01 1.94E-02 1.94E-02 | 3.01E-02 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 1.32E+05 9.69E+04 6.80E+04 9.53E+03 5.17E+02 | 4.43E+02 | 5.07E+02 1.56E+02 | 1.33E+02 [ 9.83E+01
CO Reduction (g/yr) - 3.52E+04 6.42E+04 1.23E+05 1.32E+05 | 1.32E+05 | 1.32E+05 | 1.32E+05 | 1.32E+05 | 1.32E+05
Annual CO Cost Benefit ($/g) - ** *k 1.44E-03 5.84E-05 ** ** 1.72E-03 1.03E-03 **
Annual CO Cost Benefit ($/ton) - i *x 1.30E+03 | 5.30E+401 b * 1.56E+03 | 9.32E+02 *
NOy* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 | 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 2.16E+03 1.57E+03 8.90E+03 2.26E+03 | 1.41E+03 | 1.21E+03 | 7.02E+02 | 1.45E+03 | 1.25E+03|9.18E+02
NOx Reduction (g/yr) - 5.88E+02 | <6.74E+03> |<1.04E+02>| 7.50E+02 | 9.52E+02 | 1.46E+03 | 7.05E+02 | 9.13E+02 |1.24E+03
Annual NOy Cost Benefit ($/g) - wox NA NA 1.03E-02 b % 3.22E-01 | 1.49E-01 i
Annual NOX Cost Benefit ($/t0l’l) _ *% NA NA 9.30E+03 *k *% 2.92E+05 1.35E+05 *%
SO; (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 2.31E-04 2.31E-04 | 2.31E-04 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO (glyr) 1.69E+02 2.75E+02 2.54E+02 1.91E+02 | 6.16E+00 | 5.28E+00 | 3.89E+00 | 9.73E+01 | 8.34E+01 |6.15E+01
SO, Reduction (g/yr) - <1.07E+02> | <8.56E+01> [<2.19E+01>| 1.62E+02 | 1.63E+02 | 1.65E+02 | 7.13E+01 | 8.52E+01 |1.07E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 4.74E-02 i i 3.19E+00 | 1.59E+00 i
Annual SO, Cost Benefit ($/ton) _ NA NA NA 4.30E+04 sk ok 2.89E+06 | 1.44E+06 Kok

* NOy - Total nitrogen oxides reported as NO,

<> represents an increase in pollutant

**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, thereis no cost associated with the pollutant reduction.
NA = Not A pplicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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Table 3.2.08a
Replacement of an Existing Uncertified Cordwood Fireplace Insert in New Y ork, Supporting Information
2.41 cords/yr Burned per Uncertified Cordwood Fireplace Insert in New Y ork

Scenario Replacement of an Existing Uncertified Cordwood Fireplace Insert
Uncertified e CEITE Gas Insert-|Gas Insert- | Gas Insert- Gas Gas
] Cordwood SIS N_on- NSPS. Pellet Natural Natural Natural Insert- Gas Insert- Insert-
Appliance/Fuel Type Fireplace Catalytic Catalytic Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B |.. A LPG, Vent
Insert Gl NEgel | Gl Vent Vent Free Vent Bl i Free
Insert Insert
Efficiency (%) 49 60 65 70 60 70 95 60 70 95
Annual Fuel Input (MJ/yr) 59,932 48,944 45,179 41,952 48,944 41,952 30,912 48,944 41,952 30,912
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 467.61 381.88 352.51 657.52 770.96 660.82 486.92 1,177.43 | 1,009.22 | 743.64
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 375.12 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 842.73 731.14 785.28 1,105.46 988.53 878.39 704.49 1,393.11 | 1,224.90 | 959.32
Cost Difference ($/yr) - <111.59> <57.45> 262.73 145.80 35.67 <138.23> 550.38 382.18 116.59
< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert
Table 3.2.08b
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in New Y ork
Scenario Replacement of an Existing Uncertified Fireplace Insert
Uncertified Nggrstlfll\?gn- CNegglgd Gas Insert- Gas Insert-| Gas Insert- '”C;:rst' cas
. Cordwood : ; Natural Natural | Gas Insert- Insert-
Appliance/Fuel Category Fireplace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent
Insert Cordwood | Cordwood B Vent V - F} ce ' Direct Fr’ee
Insert Insert Vent
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 7.97E-02 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 5.23E+04 1.90E+04 1.95E+04 3.34E+03 | 1.83E+02 | 1.57E+02 | 1.16E+02 | 4.11E+02 | 3.52E+02 | 2.60E+02
PM Reduction (g/yr) - 3.33E+04 3.28E+04 4.90E+04 | 5.21E+04 | 5.22E+04 | 5.22E+04 | 5.19E+04 | 5.20E+04 |5.21E+04
Annual PM Cost Benefit ($/g) - *k *x 5.37E-03 2.80E-03 6.84E-04 *x 1.06E-02 | 7.36E-03 | 2.24E-03
Annual PM Cost Benefit ($/ton) - o ox 4.87E+03 | 2.54E+03 | 6.20E+02 i 9.62E+03 | 6.67E+03 | 2.03E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 5.66E+04 2.55E+04 2.01E+04 4.37E+01 1.13E+02 | 9.65E+01 | 3.62E+01 | 1.22E+03 | 1.05E+03 | 7.73E+02
VOC Reduction (g/yr) - 3.11E+04 3.66E+04 5.66E+04 | 5.65E+04 | 5.65E+04 | 5.66E+04 | 5.54E+04 | 5.56E+04 [5.59E+04
Annual VOC Cost Benefit ($/g) - i * 4.64E-03 2.58E-03 | 6.31E-04 i 9.93E-03 | 6.87E-03 | 2.09E-03
Annual VOC Cost Benefit ($/ton) - ok xk 4.21E+03 | 2.34E+03 | 5.72E+02 *k 9.01E+03 | 6.24E+03 | 1.89E+03
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Table 3.2.08b continued
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in New Y ork

Scenario Replacement of an Existing Uncertified Fireplace Insert
e Certified Certified Gas

Uncertified | \spg Non- NSPS Gas Insert- Gas Insert- | Gas Insert- - Gas

. Cordwood ) . Natural Natural Gas Insert- Insert-
Appliance/Fuel Category Fireplace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent

Inspert Cordwood Cordwood B Vent \}ent F;ee ’ Direct Fr,ee

Insert Insert Vent

CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 2.43E+05 1.78E+05 1.25E+05 1.75E+04 | 9.50E+02 | 8.14E+02 | 9.30E+02 | 2.86E+02 | 2.45E+02 |1.81E+02
CO Reduction (g/yr) - 6.47E+04 1.18E+05 2.25E+05 | 2.42E+05 | 2.42E+05 | 2.42E+05 | 2.42E+05 | 2.42E+05 | 2.42E+05
Annual CO Cost Benefit ($/g) - *x o 1.17E-03 | 6.03E-04 | 1.47E-04 % 2.27E-03 | 1.58E-03 | 4.81E-04
Annual CO Cost Benefit ($/ton) - % % 1.06E+03 | 5.47E+02 | 1.34E+02 wk 2.06E+03 | 1.43E+03 | 4.36E+02
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 3.96E+03 2.88E+03 1.63E+04 4.15E+03 | 2.58E+03 | 2.22E+03 | 1.29E+03 | 2.67E+03 | 2.29E+03 | 1.68E+03
NO, Reduction (g/yr) - 1.08E+03 | <1.24E+04> |<1.91E+02>| 1.38E+03 | 1.75E+03 | 2.67E+03 | 1.29E+03 | 1.68E+03 | 2.28E+03
Annual NO, Cost Benefit ($/g) - % NA NA 1.06E-01 | 2.04E-02 % 4.25E-01 | 2.28E-01 | 5.12E-02
Annual NOy Cost Benefit ($/ton) - o NA NA 9.60E+04 | 1.85E+04 ok 3.86E+05 | 2.07E+05 | 4.64E+04
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 3.10E+02 5.06E+02 4.67E+02 3.50E+02 | 1.13E+01 | 9.69E+00 | 7.14E+00 | 1.79E+02 | 1.53E+02 |1.13E+02
SO2 Reduction (g/yr) - <1.96E+02> | <1.57E+02> |<4.02E+01>| 2.98E+02 | 3.00E+02 | 3.02E+02 | 1.31E+02 | 1.56E+02 |1.97E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 4.89E-01 | 1.19E-01 i 4.21E+00 | 2.44E+00 | 5.93E-01
Annual SO, Cost Benefit ($/ton) . NA NA NA 4.44E+05 | 1.08E+05 o 3.82E+06 | 2.22E+06 | 5.38E+05

* NOy - Total nitrogen oxides reported as NO,

<> represents an increase in pollutant

**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, thereis no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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1.87 cords/yr Burned per Uncertified Cordwood Fireplace Insert in Pennsylvania

Table 3.2.09a
Replacement of an Existing Uncertified Cordwood Fireplace Insert in Pennsylvania, Supporting Information

Scenario Replacement of an Existing Uncertified Cordwood Fireplace Insert
Uncertified e CEITE Gas Insert-|Gas Insert- | Gas Insert- Gas Gas
] Cordwood SIS N_on- NSPS. Pellet Natural Natural Natural Insert- Gas Insert- Insert-
Appliance/Fuel Type Fireplace C%?(tj?/:/)ggcd Cci)e:ijilvy(;[lncd Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B Dircle_(l:jtc\;/ent LPG, Vent
Insert Vent Vent Free Vent Free
Insert Insert
Efficiency (%) 49 60 65 70 60 70 95 60 70 95
Annual Fuel Input (MJ/yr) 47,114 38,477 35,517 32,980 38,477 32,980 24,301 38,477 32,980 24,301
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 367.60 300.21 277.12 516.90 606.08 519.50 382.79 925.61 793.38 584.60
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 375.12 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 742.72 649.46 709.89 964.84 823.65 737.06 600.36 1,141.30 | 1,009.07 | 800.28
Cost Difference ($/yr) - <93.26> <32.83> 222.12 80.93 <5.66> <142.36> 398.58 266.35 57.56
< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert
Table 3.2.09b
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in Pennsylvania
Scenario Replacement of an Existing Uncertified Fireplace Insert
Uncertified Nggrstlf;\?gn- CNegglgd Gas Insert- Gas Insert-| Gas Insert- '”Cézrst' cas
. Cordwood : ; Natural Natural | Gas Insert- Insert-
Appliance/Fuel Category Fireplace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas Vent |LPG, B Vent LPG, LPG. Vent
Insert Cordwood | Cordwood B Vent V - F} ce ' Direct Fr,ee
Insert Insert Vent
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 7.97E-02 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 4,11E+04 1.49E+04 1.54E+04 2.63E+03 | 1.44E+02 | 1.23E+02 | 9.09E+01 | 3.23E+02 | 2.77E+02 | 2.04E+02
PM Reduction (g/yr) - 2.62E+04 2.58E+04 3.85E+04 | 4.10E+04 | 4.10E+04 | 4.10E+04 | 4.08E+04 | 4.08E+04 | 4.09E+04
Annual PM Cost Benefit ($/g) - *k *x 5.77E-03 1.97E-03 *x *x 9.77E-03 | 6.52E-03 | 1.41E-03
Annual PM Cost Benefit ($/ton) - o ox 5.23E+03 | 1.79E+03 * i 8.86E+03 | 5.92E+03 | 1.28E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 4.45E+04 2.01E+04 1.58E+04 3.44E+01 8.85E+01 | 7.59E+01 | 2.84E+01 | 9.62E+02 | 8.25E+02 | 6.08E+02
VOC Reduction (g/yr) - 2.45E+04 2.88E+04 4.45E+04 | 4.44E+04 | 4.45E+04 | 4.45E+04 | 4.36E+04 | 4.37E+04 | 4.39E+04
Annual VOC Cost Benefit ($/g) - i * 4.99E-03 1.82E-03 * i 9.15E-03 | 6.09E-03 | 1.31E-03
Annual VOC Cost Benefit ($/ton) - * o 4.53E+03 | 1.65E+03 * * 8.30E+03 | 5.53E+03 | 1.19E+03
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Table 3.2.09b continued
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in Pennsylvania

Scenario Replacement of an Existing Uncertified Fireplace Insert
e Certified Certified Gas

Uncertified | \spg Non- NSPS Gas Insert- Gas Insert- | Gas Insert- - Gas

. Cordwood ) . Natural Natural Gas Insert- Insert-
Appliance/Fuel Category Firenlace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas Vent |LPG, B Vent LPG, LPG. Vent

Inspert Cordwood Cordwood B Vent \}ent F;ee ’ Direct Fr,ee

Insert Insert Vent

CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 1.91E+05 1.40E+05 9.81E+04 1.37E+04 | 7.46E+02 | 6.40E+02 | 7.31E+02 | 2.25E+02 | 1.93E+02 |1.42E+02
CO Reduction (g/yr) - 5.09E+04 9.26E+04 1.77E+05 1.90E+05 | 1.90E+05 | 1.90E+05 1.91E+05 | 1.91E+05 [ 1.91E+05
Annual CO Cost Benefit ($/g) - *x o 1.25E-03 | 4.26E-04 % % 2.09E-03 | 1.40E-03 | 3.02E-04
Annual CO Cost Benefit ($/ton) - *x *x 1.14E+03 | 3.86E+02 *x *x 1.90E+03 | 1.27E+03 | 2.74E+02
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 3.11E+03 2.27E+03 1.28E+04 3.27E+03 | 2.03E+03 | 1.74E+03 | 1.01E+03 | 2.10E+03 | 1.80E+03 |1.32E+03
NO, Reduction (g/yr) - 8.49E+02 | <9.73E+03> |<1.50E+02>| 1.08E+03 | 1.37E+03 | 2.10E+03 | 1.02E+03 | 1.32E+03 | 1.79E+03
Annual NO, Cost Benefit ($/g) - % NA NA 7.47E-02 % % 3.92E-01 | 2.02E-01 | 3.22E-02
Annual NOy Cost Benefit ($/ton) - o NA NA 6.78E+04 ok ok 3.55E+05 | 1.83E+05 | 2.92E+04
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 2.43E+02 3.97E+02 3.67E+02 2.75E+02 | 8.89E+00 | 7.62E+00 | 5.61E+00 | 1.40E+02 | 1.20E+02 |8.87E+01
SO; Reduction (g/yr) - <1.54E+02> | <1.24E+02> |<3.16E+01>| 2.34E+02 | 2.36E+02 | 2.38E+02 | 1.03E+02 | 1.23E+02 | 1.55E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 3.45E-01 b % 3.87E+00 | 2.17E+00 | 3.72E-01
Annual SO, Cost Benefit ($/ton) . NA NA NA 3.13E+05 ok o 3.51E+06 | 1.97E+06 | 3.38E+05

* NOy - Total nitrogen oxides reported as NO,

<> represents an increase in pollutant

**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, there is no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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Table 3.2.10a
Replacement of an Existing Uncertified Cordwood Fireplace Insert in Rhode Island, Supporting Information
2.17 cords/yr Burned per Uncertified Cordwood Fireplace Insert in Rhode Island

Scenario Replacement of an Existing Uncertified Cordwood Fireplace Insert
Uncertified e CEITE Gas Insert-|Gas Insert- | Gas Insert- Gas Gas
] Cordwood SIS N_on- NSPS. Pellet Natural Natural Natural Insert- Gas Insert- Insert-
Appliance/Fuel Type Fireplace Catalytic Catalytic Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B |.. A LPG, Vent
Insert Gl ezl | Clfer el Vent Vent Free Vent Bl i Free
Insert Insert
Efficiency (%) 49 60 65 70 60 70 95 60 70 95
Annual Fuel Input (MJ/yr) 52,464 42,846 39,550 36,725 42,846 36,725 27,060 42,846 36,725 27,060
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 409.34 334.30 308.58 575.59 674.90 578.48 426.25 1,030.71 | 883.47 650.98
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 375.12 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 784.46 683.55 741.35 1,023.53 892.47 796.05 643.82 1,246.40 | 1,099.15 | 866.66
Cost Difference ($/yr) - <100.91> | <43.11> 239.07 108.01 11.59 <140.64> | 461.94 | 314.69 82.20
< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert
Table 3.2.10b
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in Rhode Island
Scenario Replacement of an Existing Uncertified Fireplace Insert
Uncertified Nggrstlf;\?gn- CNegglgd Gas Insert- Gas Insert-| Gas Insert- '”C;:ft' cas
. Cordwood : ; Natural Natural | Gas Insert- Insert-
Appliance/Fuel Category Fireplace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent
Insert Cordwood | Cordwood B Vent V - F} ce ' Direct Fr,ee
Insert Insert Vent
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 7.97E-02 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 4,58E+04 1.66E+04 1.71E+04 2.93E+03 | 1.60E+02 | 1.37E+02 | 1.01E+02 | 3.60E+02 | 3.08E+02 |2.27E+02
PM Reduction (g/yr) - 2.92E+04 2.87E+04 4.29E+04 | 4.56E+04 | 4.57E+04 | 4.57E+04 | 4.54E+04 | 4.55E+04 |4.56E+04
Annual PM Cost Benefit ($/g) - *k *x 5.58E-03 2.37E-03 2.54E-04 *x 1.02E-02 | 6.92E-03 | 1.80E-03
Annual PM Cost Benefit ($/ton) - o ox 5.06E+03 | 2.15E+03 | 2.30E+02 i 9.22E+03 | 6.28E+03 | 1.64E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 4.96E+04 2.23E+04 1.76E+04 3.83E+01 9.85E+01 | 8.45E+01 | 3.17E+01 | 1.07E+03 | 9.18E+02 | 6.77E+02
VOC Reduction (g/yr) - 2.72E+04 3.20E+04 4.95E+04 | 4.95E+04 | 4.95E+04 | 4.96E+04 | 4.85E+04 | 4.87E+04 | 4.89E+04
Annual VOC Cost Benefit ($/g) - i * 4.83E-03 2.18E-03 | 2.34E-04 i 9.52E-03 | 6.47E-03 | 1.68E-03
Annual VOC Cost Benefit ($/ton) - ok ok 4.38E+03 | 1.98E+03 | 2.12E+02 *k 8.64E+03 | 5.87E+03 | 1.52E+03
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Table 3.2.10b continued
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in Rhode Island

Scenario Replacement of an Existing Uncertified Fireplace Insert
e Certified Certified Gas

Uncertified | \spg Non- NSPS Gas Insert- Gas Insert- | Gas Insert- - Gas

; Cordwood ) . Natural Natural Gas Insert- Insert-
Appliance/Fuel Category Firenlace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent

Inspert Cordwood Cordwood B Vent \}ent F;ee ’ Direct Fr,ee

Insert Insert Vent

CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 2.12E+05 1.56E+05 1.09E+05 1.53E+04 | 8.31E+02 | 7.12E+02 | 8.15E+02 | 2.50E+02 | 2.14E+02 | 1.58E+02
CO Reduction (g/yr) - 5.66E+04 1.03E+05 1.97E+05 2.12E+05 | 2.12E+05 | 2.12E+05 2.12E+05 | 2.12E+05 | 2.12E+05
Annual CO Cost Benefit ($/g) - *x o 1.21E-03 | 5.10E-04 | 5.47E-05 % 2.18E-03 | 1.48E-03 | 3.87E-04
Annual CO Cost Benefit ($/ton) - % % 1.10E+03 | 4.63E+02 | 4.97E+01 i 1.98E+03 | 1.35E+03 | 3.51E+02
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 3.47E+03 2.52E+03 1.43E+04 3.64E+03 | 2.26E+03 | 1.94E+03 | 1.13E+03 | 2.34E+03 | 2.00E+03 |1.47E+03
NO, Reduction (g/yr) - 9.46E+02 | <1.08E+04> |<1.68E+02>| 1.21E+03 | 1.53E+03 | 2.34E+03 | 1.13E+03 | 1.47E+03 | 1.99E+03
Annual NO, Cost Benefit ($/g) - % NA NA 8.96E-02 | 7.58E-03 % 4.08E-01 | 2.15E-01 | 4.12E-02
Annual NOy Cost Benefit ($/ton) . ok NA NA 8.12E+04 | 6.88E+03 ok 3.70E+05 | 1.95E+05 | 3.74E+04
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 2.71E+02 4.43E+02 4.09E+02 3.06E+02 | 9.90E+00 | 8.48E+00 | 6.25E+00 | 1.56E+02 | 1.34E+02 |9.88E+01
SO; Reduction (g/yr) - <1.72E+02> | <1.38E+02> |<3.52E+01>| 2.61E+02 | 2.62E+02 | 2.65E+02 | 1.15E+02 | 1.37E+02 |1.72E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 4.14E-01 | 4.42E-02 % 4.03E+00 | 2.30E+00 | 4.77E-01
Annual SO, Cost Benefit ($/ton) . NA NA NA 3.75E+05 | 4.01E+04 o 3.66E+06 | 2.09E+06 | 4.33E+05

* NOy - Total nitrogen oxides reported as NO,

<> represents an increase in pollutant

**: Since the annual total cost of high technology and/or alternative fuel isless than that of the existing device, thereis no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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Table3.2.11a
Replacement of an Existing Uncertified Cordwood Fireplace Insert in the District of Columbia, Supporting Information
0.86 cords/yr Burned per Uncertified Cordwood Fireplace Insert in the District of Columbia

Scenario Replacement of an Existing Uncertified Cordwood Fireplace Insert
Uncertified e CEITE Gas Insert-|Gas Insert- | Gas Insert- Gas Gas
] Cordwood SIS N_on- NSPS. Pellet Natural Natural Natural Insert- Gas Insert- Insert-
Appliance/Fuel Type Fireplace C%?(tj?/:/)ggcd Cci)e:ijilvy(;[lncd Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B Dircle_(l:jtc\;/ent LPG, Vent
Insert Vent Vent Free Vent Free
Insert Insert
Efficiency (%) 49 60 65 70 60 70 95 60 70 95
Annual Fuel Input (MJ/yr) 20,266 16,551 15,278 14,186 16,551 14,186 10,453 16,551 14,186 10,453
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 158.13 129.14 119.20 222.34 260.71 223.46 164.66 398.15 341.28 251.47
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 375.12 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 533.24 478.39 551.97 670.29 478.27 441.03 382.22 613.84 556.96 467.15
Cost Difference ($/yr) - <54.85> 18.73 137.05 <54.97> <92.21> | <151.02> 80.59 23.72 <66.09>
<> - Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert
Table3.2.11b
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in the District of Columbia
Scenario Replacement of an Existing Uncertified Fireplace Insert
Uncertified Nggrstlfll\?gn- CNegglgd Gas Insert- Gas Insert-| Gas Insert- '”Cézrst' cas
. Cordwood : ; Natural Natural | Gas Insert- Insert-
Appliance/Fuel Category Fireplace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent
Insert Cordwood | Cordwood B Vent V - F} ce ' Direct Fr,ee
Insert Insert Vent
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 7.97E-02 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (glyr) 1.77E+04 6.42E+03 6.60E+03 1.13E+03 | 6.19E+01 | 5.31E+01 | 3.91E+01 | 1.39E+02 | 1.19E+02 |8.78E+01
PM Reduction (g/yr) - 1.13E+04 1.11E+04 1.66E+04 | 1.76E+04 | 1.76E+04 | 1.76E+04 | 1.75E+04 | 1.76E+04 | 1.76E+04
Annual PM Cost Benefit ($/g) - i 1.69E-03 8.28E-03 ** i i 4.59E-03 | 1.35E-03 i
Annual PM Cost Benefit ($/ton) - *x 1.53E+03 7.51E+03 il *x *x 4.17E+03 | 1.22E+03 *k
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 1.92E+04 8.63E+03 6.79E+03 1.48E+01 3.81E+01 | 3.26E+01 | 1.22E+01 | 4.14E+02 | 3.55E+02 | 2.61E+02
VOC Reduction (g/yr) - 1.05E+04 1.24E+04 1.91E+04 | 1.91E+04 | 1.91E+04 | 1.91E+04 | 1.87E+04 | 1.88E+04 | 1.89E+04
Annual VOC Cost Benefit ($/g) - i 1.51E-03 7.16E-03 ** * i 4.30E-03 | 1.26E-03 i
Annual VOC Cost Benéefit ($/ton) - * 1.37E+03 | 6.50E+03 i o b 3.90E+03 | 1.14E+03 b
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Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in the District of Columbia

Table 3.2.11b continued

Scenario Replacement of an Existing Uncertified Fireplace Insert
e Certified Certified Gas
Uncertified NSPS Non- NSPS Gas Insert- Gas Insert- | Gas Insert- - Gas
. Cordwood ) . Natural Natural Gas Insert- Insert-
Appliance/Fuel Category Firenlace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent
Inspert Cordwood Cordwood B Vent \}ent F;ee ’ Direct Fr,ee
Insert Insert Vent
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 417E-01 1.94E-02 1.94E-02 | 3.01E-02 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 8.21E+04 6.02E+04 4.22E+04 5.91E+03 3.21E+02 | 2.75E+02 | 3.15E+02 9.67E+01 | 8.28E+01 | 6.10E+01
CO Reduction (g/yr) - 2.19E+04 3.98E+04 7.61E+04 | 8.17E+04 | 8.18E+04 | 8.17E+04 | 8.20E+04 | 8.20E+04 | 8.20E+04
Annual CO Cost Benefit ($/g) - xk 4.70E-04 1.80E-03 *k xk xk 9.83E-04 | 2.89E-04 **
Annual CO Cost Benefit ($/ton) - *x 4.26E+02 1.63E+03 *x *x *x 8.92E+02 | 2.62E+02 *k
NO,* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 5.28E-02 5.28E-02 | 4.17E-02 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 1.34E+03 9.74E+02 5.52E+03 1.40E+03 | 8.74E+02 | 7.49E+02 | 4.36E+02 | 9.02E+02 | 7.73E+02 | 5.70E+02
NOx Reduction (g/yr) - 3.65E+02 | <4.18E+03> |<6.47E+01>| 4.66E+02 | 5.91E+02 | 9.04E+02 | 4.38E+02 | 5.67E+02 |7.70E+02
Annual NOy Cost Benefit ($/g) - wox NA NA ok i i 1.84E-01 | 4.19E-02 i
Annual NO, Cost Benefit ($/ton) _ *x NA NA *k *x *k 1.67E+05 | 3.80E+04 *x
SO; (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 2.31E-04 2.31E-04 | 2.31E-04 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO (glyr) 1.05E+02 1.71E+02 1.58E+02 1.18E+02 | 3.82E+00 | 3.28E+00 | 2.41E+00 | 6.04E+01 | 5.18E+01 | 3.82E+01
SO, Reduction (g/yr) - <6.63E+01> | <5.31E+01> [<1.36E+01>| 1.01E+02 | 1.01E+02 | 1.02E+02 | 4.43E+01 | 5.29E+01 |6.65E+01
Annual SO, Cost Benefit ($/g) - NA NA NA o i i 1.82E+00 | 4.48E-01 i
Annual SO, Cost Benefit ($/t0|’l) - NA NA NA *% *% *% 1.65E+06 | 4.07E+05 %

* NOy - Total nitrogen oxides reported as NO,

<> represents an increase in pollutant

**: Since the annual total cost of high technology and/or alternative fuel isless than that of the existing device, thereis no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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Table 3.2.12a
Replacement of an Existing Uncertified Cordwood Fireplace Insert in Vermont, Supporting Information
2.56 cords/yr Burned per Uncertified Cordwood Fireplace Insert in Vermont

Scenario Replacement of an Existing Uncertified Cordwood Fireplace Insert
Uncertified e CEITE Gas Insert-|Gas Insert- | Gas Insert- Gas Gas
] Cordwood SIS N_on- NSPS. Pellet Natural Natural Natural Insert- Gas Insert- Insert-
Appliance/Fuel Type Fireplace Catalytic Catalytic Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B |.. A LPG, Vent
Insert Gl NEgel | Gl Vent Vent Free Vent Bl i Free
Insert Insert
Efficiency (%) 49 60 65 70 60 70 95 60 70 95
Annual Fuel Input (MJ/yr) 61,971 50,609 46,716 43,379 50,609 43,379 31,964 50,609 43,379 31,964
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 483.52 394.87 364.50 679.88 797.19 683.31 503.49 1,217.48 | 1,043.56 | 768.94
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 375.12 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 858.63 744.13 797.27 1,127.83 | 1,014.76 900.87 721.06 1,433.16 | 1,259.24 | 984.62
Cost Difference ($/yr) - <114.51> <61.36> 269.19 156.12 42.24 <137.58> 574.53 400.60 125.98
< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert
Table 3.2.12b
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in Vermont
Scenario Replacement of an Existing Uncertified Fireplace Insert
Uncertified Nggrstlf;\?gn- CNegglgd Gas Insert- Gas Insert-| Gas Insert- '”Egrst' cas
. Cordwood : ; Natural Natural | Gas Insert- Insert-
Appliance/Fuel Category Fireplace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent
Insert Cordwood | Cordwood B Vent V - F} ce ' Direct Fr,ee
Insert Insert Vent
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 7.97E-02 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 5.41E+04 1.96E+04 2.02E+04 3.46E+03 | 1.89E+02 | 1.62E+02 | 1.20E+02 | 4.25E+02 | 3.64E+02 | 2.68E+02
PM Reduction (g/yr) - 3.45E+04 3.39E+04 5.06E+04 | 5.39E+04 | 5.39E+04 | 5.40E+04 | 5.37E+04 | 5.37E+04 | 5.38E+04
Annual PM Cost Benefit ($/g) - *k *x 5.32E-03 2.90E-03 7.83E-04 *x 1.07E-02 | 7.46E-03 | 2.34E-03
Annual PM Cost Benefit ($/ton) - o ox 4.82E+03 | 2.63E+03 | 7.11E+02 i 9.71E+03 | 6.76E+03 | 2.12E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 5.86E+04 2.64E+04 2.07E+04 4.52E+01 1.16E+02 | 9.98E+01 | 3.74E+01 | 1.27E+03 | 1.08E+03 [ 7.99E+02
VOC Reduction (g/yr) - 3.22E+04 3.78E+04 5.85E+04 | 5.85E+04 | 5.85E+04 | 5.85E+04 | 5.73E+04 | 5.75E+04 [5.78E+04
Annual VOC Cost Benefit ($/g) - i ** 4.60E-03 2.67E-03 [ 7.22E-04 i 1.00E-02 | 6.97E-03 | 2.18E-03
Annual VOC Cost Benefit ($/ton) - *x ok 4,17E+03 | 2.42E+03 | 6.55E+02 *x 9.10E+03 | 6.32E+03 | 1.98E+03
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Table 3.2.12b continued
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in Vermont

Scenario Replacement of an Existing Uncertified Fireplace Insert
e Certified Certified Gas

Uncertified | \spg Non- NSPS Gas Insert- Gas Insert- | Gas Insert- - Gas

. Cordwood ) . Natural Natural Gas Insert- Insert-
Appliance/Fuel Category Firenlace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent

Inspert Cordwood Cordwood B Vent \}ent F;ee ’ Direct Fr,ee

Insert Insert Vent

CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 2.51E+05 1.84E+05 1.29E+05 1.81E+04 | 9.82E+02 | 8.42E+02 | 9.62E+02 | 2.96E+02 | 2.53E+02 | 1.87E+02
CO Reduction (g/yr) - 6.69E+04 1.22E+05 2.33E+05 2.50E+05 | 2.50E+05 | 2.50E+05 2.51E+05 | 2.51E+05 | 2.51E+05
Annual CO Cost Benefit ($/g) - *x o 1.16E-03 | 6.25E-04 | 1.69E-04 % 2.29E-03 | 1.60E-03 | 5.02E-04
Annual CO Cost Benefit ($/ton) - % % 1.05E+03 | 5.67E+02 | 1.53E+02 i 2.08E+03 | 1.45E+03 | 4.56E+02
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 4.10E+03 2.98E+03 1.69E+04 4.29E+03 | 2.67E+03 | 2.29E+03 | 1.33E+03 | 2.76E+03 | 2.36E+03 | 1.74E+03
NO, Reduction (g/yr) - 1.12E+03 | <1.28E+04> |<1.98E+02>| 1.42E+03 | 1.81E+03 | 2.76E+03 | 1.34E+03 | 1.73E+03 | 2.35E+03
Annual NO, Cost Benefit ($/g) - % NA NA 1.10E-01 | 2.34E-02 % 4.29E-01 | 2.31E-01 | 5.35E-02
Annual NOy Cost Benefit ($/ton) . ok NA NA 9.94E+04 | 2.12E+04 ok 3.89E+05 | 2.10E+05 | 4.85E+04
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 3.20E+02 5.23E+02 4.83E+02 3.62E+02 | 1.17E+01 | 1.00E+01 | 7.38E+00 | 1.85E+02 | 1.58E+02 |1.17E+02
SO; Reduction (g/yr) - <2.03E+02> | <1.62E+02> |<4.16E+01>| 3.08E+02 | 3.10E+02 | 3.13E+02 | 1.35E+02 | 1.62E+02 | 2.03E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 5.06E-01 | 1.36E-01 % 4.25E+00 | 2.48E+00 | 6.19E-01
Annual SO, Cost Benefit ($/ton) . NA NA NA 459E+05 | 1.24E+05 o 3.85E+06 | 2.25E+06 | 5.62E+05

* NOy - Total nitrogen oxides reported as NO,

<> represents an increase in pollutant

**: Since the annual total cost of high technology and/or alternative fuel isless than that of the existing device, there is no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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Table 3.2.13a
Replacement of an Existing Uncertified Cordwood Fireplace Insert in High HDD, Supporting Information
2.56 cords/yr Burned per Uncertified Cordwood Fireplace Insert in High HDD

Scenario Replacement of an Existing Uncertified Cordwood Fireplace Insert
Uncertified Caifiee CEITE Gas Insert-|Gas Insert- | Gas Insert- Gas Gas
] Cordwood SIS N_on- NSPS. Pellet Natural Natural Natural Insert- Gas Insert- Insert-
Appliance/Fuel Type Fireplace Catalytic Catalytic Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B |.. A LPG, Vent
Insert Gl NEgel | Gl Vent Vent Free Vent Bl i Free
Insert Insert
Efficiency (%) 49 60 65 70 60 70 95 60 70 95
Annual Fuel Input (MJ/yr) 61,382 50,129 46,273 42,968 50,129 42,968 31,660 50,129 42,968 31,660
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 478.93 391.12 361.04 673.43 789.62 676.82 498.71 1,205.92 | 1,033.65 | 761.64
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 375.12 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 854.04 740.38 793.81 1,121.37 1,007.19 894.39 716.28 1,421.61 | 1,249.33 | 977.32
Cost Difference ($/yr) - <113.67> | <60.23> | 267.33 153.15 40.34 | <137.77> | 567.56 | 395.29 | 123.27
< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert
Table 3.2.13b
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in High HDD
Scenario Replacement of an Existing Uncertified Fireplace Insert
Uncertified Nggrstlfll\?gn- CNegglgd Gas Insert- Gas Insert-| Gas Insert- '”Cézrst‘ cas
. Cordwood : ; Natural Natural | Gas Insert- Insert-
Appliance/Fuel Category Fireplace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent
Insert Cordwood | Cordwood B Vent V - F} ce ' Direct Fr,ee
Insert Insert Vent
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 7.97E-02 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 5.36E+04 1.94E+04 2.00E+04 3.43E+03 | 1.87E+02 | 1.61E+02 | 1.18E+02 | 4.21E+02 | 3.61E+02 | 2.66E+02
PM Reduction (g/yr) - 3.41E+04 3.36E+04 5.02E+04 | 5.34E+04 | 5.34E+04 | 5.35E+04 | 5.32E+04 | 5.32E+04 | 5.33E+04
Annual PM Cost Benefit ($/g) - *k *x 5.33E-03 2.87E-03 7.55E-04 *x 1.07E-02 | 7.43E-03 | 2.31E-03
Annual PM Cost Benefit ($/ton) - o ox 4.84E+03 | 2.60E+03 | 6.85E+02 i 9.69E+03 | 6.74E+03 | 2.10E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 5.80E+04 2.61E+04 2.06E+04 4.48E+01 1.15E+02 | 9.88E+01 | 3.70E+01 | 1.25E+03 | 1.07E+03 [ 7.92E+02
VOC Reduction (g/yr) - 3.19E+04 3.75E+04 5.80E+04 | 5.79E+04 | 5.79E+04 | 5.80E+04 | 5.68E+04 | 5.69E+04 [5.72E+04
Annual VOC Cost Benefit ($/g) - i * 4.61E-03 2.65E-03 | 6.97E-04 i 1.00E-02 | 6.94E-03 | 2.15E-03
Annual VOC Cost Benefit ($/ton) - ok ok 4.18E+03 | 2.40E+03 | 6.32E+02 *k 9.07E+03 | 6.30E+03 | 1.95E+03
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Table 3.2.13b continued
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in High HDD

Scenario Replacement of an Existing Uncertified Fireplace Insert
e Certified Certified Gas

Uncertified | \spg Non- NSPS Gas Insert- Gas Insert- | Gas Insert- - Gas

. Cordwood ) . Natural Natural Gas Insert- Insert-
Appliance/Fuel Category Firenlace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent

Inspert Cordwood Cordwood B Vent \}ent F;ee ’ Direct Fr,ee

Insert Insert Vent

CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 2.49E+05 1.82E+05 1.28E+05 1.79E+04 | 9.73E+02 | 8.34E+02 | 9.53E+02 | 2.93E+02 | 2.51E+02 | 1.85E+02
CO Reduction (g/yr) - 6.63E+04 1.21E+05 2.31E+05 | 2.48E+05 | 2.48E+05 | 2.48E+05 | 2.48E+05 | 2.48E+05 | 2.48E+05
Annual CO Cost Benefit ($/g) - *x o 1.16E-03 | 6.19E-04 | 1.63E-04 % 2.29E-03 | 1.59E-03 | 4.96E-04
Annual CO Cost Benefit ($/ton) - % % 1.05E+03 | 5.61E+02 | 1.48E+02 i 2.07E+03 | 1.44E+03 | 4.50E+02
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 4.06E+03 2.95E+03 1.67E+04 4.25E+03 | 2.65E+03 | 2.27E+03 | 1.32E+03 | 2.73E+03 | 2.34E+03 | 1.73E+03
NO, Reduction (g/yr) - 1.11E+03 | <1.27E+04> |<1.96E+02>| 1.41E+03 | 1.79E+03 | 2.74E+03 | 1.33E+03 | 1.72E+03 | 2.33E+03
Annual NO, Cost Benefit ($/g) - % NA NA 1.09E-01 | 2.25E-02 % 4.28E-01 | 2.30E-01 | 5.29E-02
Annual NOy Cost Benefit ($/ton) - ok NA NA 9.85E+04 | 2.05E+04 ok 3.88E+05 | 2.09E+05 | 4.79E+04
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 3.17E+02 5.18E+02 4.78E+02 3.58E+02 | 1.16E+01 | 9.93E+00 | 7.31E+00 | 1.83E+02 | 1.57E+02 |1.16E+02
SO; Reduction (g/yr) - <2.01E+02> | <1.61E+02> |<4.12E+01>| 3.05E+02 | 3.07E+02 | 3.10E+02 | 1.34E+02 | 1.60E+02 |2.01E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 5.01E-01 | 1.31E-01 % 4.23E+00 | 2.47E+00 | 6.12E-01
Annual SO, Cost Benefit ($/ton) . NA NA NA 455E+05 | 1.19E+05 o 3.84E+06 | 2.24E+06 | 5.55E+05

* NOy - Total nitrogen oxides reported as NO,

<> represents an increase in pollutant

**: Since the annual total cost of high technology and/or alternative fuel isless than that of the existing device, thereis no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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2.03 cords/yr Burned per Uncertified Cordwood Fireplace Insert in Medium HDD

Table 3.2.14a
Replacement of an Existing Uncertified Cordwood Fireplace Insert in Medium HDD, Supporting Information

Scenario Replacement of an Existing Uncertified Cordwood Fireplace Insert
Uncertified e CEITE Gas Insert-|Gas Insert- | Gas Insert- Gas Gas
] Cordwood SIS N_on- NSPS. Pellet Natural Natural Natural Insert- Gas Insert- Insert-
Appliance/Fuel Type Fireplace C%?(tj?/:/)ggcd Cci)e:ijilvy(;[lncd Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B Dircle_(l:jtc\;/ent LPG, Vent
Insert Vent Vent Free Vent Free
Insert Insert
Efficiency (%) 49 60 65 70 60 70 95 60 70 95
Annual Fuel Input (MJ/yr) 48,674 39,751 36,693 34,072 39,751 34,072 25,106 39,751 34,072 25,106
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 379.78 310.15 286.29 534.01 626.15 536.70 395.46 956.26 819.65 603.95
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 375.12 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 754.89 659.40 719.06 981.95 843.71 754.26 613.03 1,171.94 | 1,035.33 | 819.64
Cost Difference ($/yr) - <95.49> <35.83> 227.06 88.82 <0.63> <141.86> 417.05 280.44 64.74
< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert
Table 3.2.14b
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in Medium HDD
Scenario Replacement of an Existing Uncertified Fireplace Insert
Uncertified Nglgrstlf;\(legn- CNegglgd Gas Insert- Gas Insert-| Gas Insert- '”Cézrst' cas
. Cordwood : ; Natural Natural | Gas Insert- Insert-
Appliance/Fuel Category Fireplace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent
Insert Cordwood | Cordwood B Vent V - F} ce ' Direct Fr,ee
Insert Insert Vent
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 7.97E-02 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 4.25E+04 1.54E+04 1.59E+04 2.72E+03 | 1.49E+02 | 1.27E+02 | 9.39E+01 | 3.34E+02 | 2.86E+02 |2.11E+02
PM Reduction (g/yr) - 2.71E+04 2.66E+04 3.98E+04 | 4.23E+04 | 4.24E+04 | 4.24E+04 | 4.22E+04 | 4.22E+04 | 4.23E+04
Annual PM Cost Benefit ($/g) - * *x 5.71E-03 2.10E-03 i i 9.89E-03 | 6.65E-03 | 1.53E-03
Annual PM Cost Benefit ($/ton) - o ox 5.18E+03 | 1.90E+03 * i 8.98E+03 | 6.03E+03 | 1.39E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 4.60E+04 2.07E+04 1.63E+04 3.55E+01 9.14E+01 | 7.84E+01 | 2.94E+01 | 9.94E+02 | 8.52E+02 | 6.28E+02
VOC Reduction (g/yr) - 2.53E+04 2.97E+04 4.60E+04 | 4.59E+04 | 4.59E+04 | 4.60E+04 | 4.50E+04 | 4.52E+04 | 4.54E+04
Annual VOC Cost Benefit ($/g) - i ** 4.94E-03 1.93E-03 * i 9.27E-03 | 6.21E-03 | 1.43E-03
Annual VOC Cost Benefit ($/ton) - * o 4.48E+03 | 1.76E+03 * * 8.41E+03 | 5.63E+03 | 1.29E+03
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Table 3.2.14b continued
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in Medium HDD

Scenario Replacement of an Existing Uncertified Fireplace Insert
e Certified Certified Gas

Uncertified | \spg Non- NSPS Gas Insert- Gas Insert- | Gas Insert- - Gas

. Cordwood ) . Natural Natural Gas Insert- Insert-
Appliance/Fuel Category Firenlace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent

Inspert Cordwood Cordwood B Vent \}ent F;ee ’ Direct Fr,ee

Insert Insert Vent

CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 1.97E+05 1.45E+05 1.01E+05 1.42E+04 | 7.71E+02 | 6.61E+02 | 7.56E+02 | 2.32E+02 | 1.99E+02 | 1.47E+02
CO Reduction (g/yr) - 5.26E+04 9.57E+04 1.83E+05 | 1.96E+05 | 1.96E+05 | 1.96E+05 | 1.97E+05 | 1.97E+05 | 1.97E+05
Annual CO Cost Benefit ($/g) - *x o 1.24E-03 | 4.52E-04 % % 2.12E-03 | 1.42E-03 | 3.29E-04
Annual CO Cost Benefit ($/ton) - % % 1.13E+03 | 4.10E+02 ok i 1.92E+03 | 1.29E+03 | 2.98E+02
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 3.22E+03 2.34E+03 1.33E+04 3.37E+03 | 2.10E+03 | 1.80E+03 | 1.05E+03 | 2.17E+03 | 1.86E+03 | 1.37E+03
NO, Reduction (g/yr) - 8.77E+02 | <1.00E+04> |<1.55E+02>| 1.12E+03 | 1.42E+03 | 2.17E+03 | 1.05E+03 | 1.36E+03 | 1.85E+03
Annual NOy Cost Benefit ($/9) - b NA NA 7.94E-02 o ok 3.97E-01 | 2.06E-01 | 3.50E-02
Annual NO Cost Benefit ($/ton) - o NA NA 7.20E+04 o o 3.60E+05 | 1.87E+05 | 3.18E+04
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO, (glyr) 2.51E+02 4.11E+02 3.79E+02 2.84E+02 | 9.18E+00 | 7.87E+00 | 5.80E+00 | 1.45E+02 | 1.24E+02 |9.16E+01
SO; Reduction (g/yr) - <1.59E+02> | <1.28E+02> [<3.27E+01>| 2.42E+02 | 2.44E+02 | 2.46E+02 | 1.06E+02 | 1.27E+02 | 1.60E+02
Annual SO, Cost Benefit ($/g) - NA NA NA 3.67E-01 b % 3.92E+00 | 2.21E+00 | 4.05E-01
Annual SO, Cost Benefit ($/ton) - NA NA NA 3.33E+05 ok o 3.56E+06 | 2.00E+06 | 3.68E+05

* NOy - Total nitrogen oxides reported as NO,

<> represents an increase in pollutant

**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, there is no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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Table 3.2.15a
Replacement of an Existing Uncertified Cordwood Fireplace Insert in Low HDD, Supporting Information
0.95 cords/yr Burned per Uncertified Cordwood Fireplace Insert in Low HDD

Scenario Replacement of an Existing Uncertified Cordwood Fireplace Insert
Uncertified e CEITE Gas Insert-|Gas Insert- | Gas Insert- Gas Gas
] Cordwood SIS N_on- NSPS. Pellet Natural Natural Natural Insert- Gas Insert- Insert-
Appliance/Fuel Type Fireplace C%?(tj?/:/)ggcd Cci)e:ijilvy(;[lncd Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B Dircle_(l:jtc\;/ent LPG, Vent
Insert Vent Vent Free Vent Free
Insert Insert
Efficiency (%) 49 60 65 70 60 70 95 60 70 95
Annual Fuel Input (MJ/yr) 22,779 18,603 17,172 15,945 18,603 15,945 11,749 18,603 15,945 11,749
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 0.0157 0.0158 0.0158 0.0158 0.0241 0.0241 0.0241
Annual Fuel Cost ($/yr) 177.73 145.14 133.98 249.91 293.02 251.16 185.07 447.51 383.58 282.64
Annualized Initial Cost ($/yr) - 174.14 214.66 256.67 192.45 192.45 192.45 190.57 190.57 190.57
Ancillary Cost ($/yr) 375.12 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 552.84 494.40 566.75 697.85 510.59 468.73 402.64 663.19 599.26 498.32
Cost Difference ($/yr) - <58.45> 13.91 145.01 <42.25> <84.11> <150.21> 110.35 46.42 <54.52>
< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert
Table 3.2.15b
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in Low HDD
Scenario Replacement of an Existing Uncertified Fireplace Insert
Uncertified Nggrstlfll\?gn- CNegglgd Gas Insert- Gas Insert-| Gas Insert- '”C-i':rst' cas
. Cordwood : ; Natural Natural | Gas Insert- Insert-
Appliance/Fuel Category Fireplace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent
Insert Cordwood | Cordwood B Vent V - F} ce ' Direct Fr,ee
Insert Insert Vent
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 7.97E-02 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 1.99E+04 7.22E+03 7.42E+03 1.27E+03 | 6.96E+01 | 5.96E+01 | 4.39E+01 | 1.56E+02 | 1.34E+02 |9.87E+01
PM Reduction (g/yr) - 1.27E+04 1.25E+04 1.86E+04 | 1.98E+04 | 1.98E+04 | 1.98E+04 | 1.97E+04 | 1.97E+04 | 1.98E+04
Annual PM Cost Benefit ($/g) - * 1.12E-03 7.79E-03 ** i i 5.59E-03 | 2.35E-03 i
Annual PM Cost Benefit ($/ton) - *x 1.01E+03 7.07E+03 il *x *x 5.08E+03 | 2.13E+03 *k
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 2.30E-03 2.30E-03 | 1.17E-03 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 2.15E+04 9.70E+03 7.63E+03 1.66E+01 4.28E+01 | 3.67E+01 | 1.37E+01 | 4.65E+02 | 3.99E+02 | 2.94E+02
VOC Reduction (g/yr) - 1.18E+04 1.39E+04 2.15E+04 | 2.15E+04 | 2.15E+04 | 2.15E+04 | 2.11E+04 | 2.11E+04 |[2.12E+04
Annual VOC Cost Benefit ($/g) - i 1.00E-03 6.74E-03 ** * i 5.24E-03 | 2.20E-03 *
Annual VOC Cost Benefit ($/ton) - * 9.08E+02 6.12E+03 ok * *x 4.75E+03 | 1.99E+03 *
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Table 3.2.15b continued
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in Low HDD

Scenario Replacement of an Existing Uncertified Fireplace Insert
e Certified Certified Gas
Uncertified | \spg Non- NSPS Gas Insert- Gas Insert- | Gas Insert- - Gas
. Cordwood ) . Natural Natural Gas Insert- Insert-
Appliance/Fuel Category Firenlace Catalytic Catalytic | Pellet Insert [Natural Gas, Gas. Direct| Gas. Vent |LPG. B Vent LPG, LPG. Vent
Inspert Cordwood Cordwood B Vent \}ent F;ee ’ Direct Fr,ee
Insert Insert Vent
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 417E-01 1.94E-02 1.94E-02 | 3.01E-02 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (glyr) 9.22E+04 6.76E+04 4. 74E+04 6.65E+03 3.61E+02 | 3.09E+02 | 3.54E+02 1.09E+02 | 9.31E+01 | 6.86E+01
CO Reduction (g/yr) - 2.46E+04 4.48E+04 8.56E+04 | 9.19E+04 | 9.19E+04 | 9.19E+04 | 9.21E+04 | 9.21E+04 |9.22E+04
Annual CO Cost Benefit ($/g) - ** 3.11E-04 1.69E-03 *k xk xk 1.20E-03 | 5.04E-04 **
Annual CO Cost Benefit ($/ton) - *x 2.82E+02 1.54E+03 *x i *k 1.09E+03 | 4.57E+02 *k
NO,* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 5.28E-02 5.28E-02 | 4.17E-02 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 1.51E+03 1.10E+03 6.21E+03 1.58E+03 | 9.82E+02 | 8.42E+02 | 4.90E+02 | 1.01E+03 | 8.69E+02 | 6.40E+02
NOx Reduction (g/yr) - 4.11E+02 | <4.70E+03> |<7.27E+01>| 5.24E+02 | 6.64E+02 | 1.02E+03 | 4.92E+02 | 6.37E+02 | 8.66E+02
Annual NOy Cost Benefit ($/g) - wox NA NA ok b % 2.24E-01 | 7.29E-02 i
Annual NOy Cost Benefit ($/t0|’l) _ *% NA NA *% *% *% 2.03E+05 | 6.61E+04 %
SO; (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 2.31E-04 2.31E-04 | 2.31E-04 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO (glyr) 1.18E+02 1.92E+02 1.77E+02 1.33E+02 | 4.30E+00 | 3.68E+00 | 2.71E+00 | 6.79E+01 | 5.82E+01 |4.29E+01
SO, Reduction (g/yr) - <7.45E+01> | <5.97E+01> |<1.53E+01>| 1.13E+02 | 1.14E+02 | 1.15E+02 | 4.97E+01 | 5.94E+01 |7.48E+01
Annual SO, Cost Benefit ($/9) - NA NA NA o i i 2.22E+00 | 7.81E-01 i
Annual SO, Cost Benefit ($/t0|’l) - NA NA NA *% *% *% 2.01E+06 | 7.08E+05 %

* NOy - Total nitrogen oxidesreported as NO,

<> represents an increase in pollutant

**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, thereis no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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3.3. Addition of an Insert or GasLog Set to an Existing Fireplace without Insert Used for
Heating

The most likely additions to an existing fireplace without insert used for heating include certified
catalytic and non-catalytic cordwood inserts, pellet inserts, direct vent gas inserts, b- vent gas
inserts, vent free gas inserts, and vent free gas log sets (gas includes both LPG and natura gas).
Calculations and assumptions for addition to an existing fireplace without insert used for heating
include further explanation of those already listed in Section 3.

Calculations and Assumptions

Annual fuel input for new unit: input MJyr (new)
MJyr (old) X (efficiency (old) / efficiency (new))
Efficiency Reference:
Fireplace without Insert: 12
Insert Efficiency: Insert efficiencies are generally 5% lower than anal ogous stove type
efficiencies due to heat lost into the firebox cavity, and the fact that inserts are
generally against the outside wall of a house, which radiates heat out of the house. This
is especially true for masonry chimneys, which lose heat through the un-insulated
masonry material.

Annualized installation cost: $yr??*
Installation and gas plumbing cost; al divided by the unit lifetime
Certified noncat. cordwood insert: $3,600 / 19.3 yrs = $186.20/yr
Certified cat. cordwood insert: $3,500 / 19.3 yrs = $181.00/yr
Pellet insert: $3,500 / 15 yrs = $233.30/yr
Gas inserts — natural gas (direct vent, B-vent, vent free): $3,233/ 17.7 yrs = $183.00/yr
Vent free log set — natura gas: $1,493 / 12.7 yrs = $117.90/yr
Gas inserts — LPG (direct vent, B-vent, vent free): $3,200 / 17.7 yrs = $181.10/yr
Vent free log set - LPG: $1,477 / 12.7 yrs = $116.60/yr

Ancillary costs: sum of ab and c per appliance: $/yr

a) Chimney cleaning — cost per cleaning X cleanings per year = $/yr*
Cordwood fireplace used for heating: $150 X 1 cleaning/year = $150/yr
Certified non-cat. and cat. cordwood fireplace inserts - See section 3.2
Pellet insert - See section 3.2

b) Electricity costs:
Cordwood fireplace inserts (cat. and non-cat. only) - See section 3.2
Pellet insert — See section 3.2
Gas inserts — See section 3.2

c) Annualized catalyst replacement - $45/yr

8. Total annual emissions for each category: g/yr
Total annual emissions = emission factor (g/MJ) X annual fuel input (MJyr)
Emission factorsin g/input MJ
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Wood burning emission factors converted from g/kg 4074197910127 4 /M J by

dividing the g/kg emission factor by the average wood heat content*® (MJkg).

Pellet insert emission factors converted from g/kg0"411:4.184.19.102426.27 1 gMJby
dividing the g/kg emission factor by the average pellet heat content®’ (MJkg)

Natural Gas insert emission factors converted to g/MJ** %

LPG Gas insert emission factors converted to g/MJF*=°
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Table 3.3.01a

Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Connecticut, Supporting Information
0.74 cords/yr Burned per Cordwood Fireplace in Connecticut

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
Cordwood Cenfileel | e Gas Insert- |Gas Insert- | Gas Insert- Gas Crs Gas i Leg
Fireplace SIS N o NS B N N E e et [ Natural Natural Natwral | Insert- | "M% | insert- Set- | Gaslog
ApplEmeEiFE TP Used for CaEliile | CHElie Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG’ LPG, Vent Natural | Set-LPG,
. Cordwood [Cordwood Direct Gas, Vent|Vent Free
Heating Vent Vent Free Vent Free
Insert Insert Vent Free
Efficiency (%) 18 60 65 70 60 70 95 60 70 95 95 95
Annual Fuel Input (MJ/yr) 19,032 5,710 5,270 4,894 5,710 4,894 3,606 5,710 4,894 3,606 3,606 3,606
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 | 0.0157 0.0158 0.0158 0.0158 0.0241 | 0.0241 0.0241 0.0158 0.0241
Annual Fuel Cost ($/yr) 148.49 4455 41.12 76.70 89.94 77.09 56.80 137.35 117.73 86.75 56.80 86.75
Annualized Initial Cost ($/yr) - 186.21 181.03 | 233.33 183.02 183.02 183.02 181.13 | 181.13 181.13 117.89 116.58
Ancillary Cost ($/yr) 150.00 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 298.49 405.87 440.27 501.31 298.07 285.22 264.94 343.60 | 323.98 293.00 199.81 228.44
Cost Difference ($/yr) - 107.38 141.78 | 202.82 | <0.42> <13.27> | <33.56> | 45.11 25.48 <5.50> | <98.68> | <70.05>

< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert

Table 3.3.01b

Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Connecticut

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
. o Gas Gas
Certified Certified Gas Vent-
Cordwood |\ sps Non- NSPS Gas Insert-| Insert- | Insert- Gas Insert-| Insert- Gas  |ree Gas|  Vent-
. Fireplace ) . Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Cord d| cord d Insert Gas, B Gas, Gas, Direct LPG, Vent Natural Log Set-
Heating orawoo orawoo Vent Direct Vent Ve rec Free alura LPG
Insert Insert Vent Gas
Vent Free
PM (g/input MJ) 7.90E-01 | 3.88E-01 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03| 3.74E-03| 8.40E-03 | 8.40E-03 | 8.40E-03 | 3.74E-03| 8.40E-03
Total PM (g/yr) 1.50E+04 | 2.21E+03 | 2.28E+03 | 3.90E+02 | 2.14E+01 |1.83E+01|1.35E+01| 4.80E+01 | 4.11E+01 | 3.03E+01 [1.35E+01|3.03E+01
PM Reduction (g/yr) - 1.28E+04 | 1.28E+04 | 1.46E+04 | 1.50E+04 |1.50E+04[1.50E+04| 1.50E+04 | 1.50E+04 | 1.50E+04 |1.50E+04|1.50E+04
Annual PM Cost Benefit ($/g) - 8.37E-03 | 1.11E-02 | 1.38E-02 * ** ** 3.01E-03 | 1.70E-03 ** ** *
Annual PM Cost Benefit
($/ton) - 7.60E+03 | 1.01E+04 | 1.26E+04 o ** * 2.73E+03 | 1.54E+03 * * *
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Table 3.3.01b continued
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Connecticut

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- . Gas Gas
Certified Certified Gas Vent-
Cordwood | spg Non. | NSPS Gas Insert-) Insert- | Insert- o ysert | Insert- Gas |rree Gas| _ VO
. Fireplace . : Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Insert Gas, B Gas, Gas, " LPG, Vent Log Set-
Heatin Cordwood | Cordwood Vent Direct Vent Vent Direct Free Natural LPG
9 Insert Insert Vent Gas
Vent Free
VOC (g/input MJ) 4.87E-01 | 5.22E-01 4.44E-01 1.04E-03 | 2.30E-03 |2.30E-03|1.17E-03| 2.50E-02 | 2.50E-02 | 2.50E-02 | 2.71E-03| 2.50E-02
Total VOC (g/yr) 9.27E+03 | 2.98E+03 2.34E+03 5.10E+00 | 1.31E+01 |1.13E+01(4.22E+00| 1.43E+02 | 1.22E+02 | 9.02E+01 |9.77E+00|9.02E+01
VOC Reduction (g/yr) - 6.29E+03 6.93E+03 | 9.26E+03 | 9.26E+03 |9.26E+03|9.26E+03| 9.13E+03 | 9.15E+03 | 9.18E+03 |9.26E+03|9.18E+03
Annual VOC Cost Benefit
($/9) - 1.71E-02 2.05E-02 | 2.19E-02 ** *x *x 494E-03 | 2.79E-03 i *x *x
Annual VOC Cost Benefit
($/ton) - 1.55E+04 | 1.86E+04 | 1.99E+04 ** *x *x 4,48E+03 | 2.53E+03 i *x *x
CO (g/input MJ) 3.85E+00 | 3.64E+00 | 2.76E+00 | 4.17E-01 | 1.94E-02 |1.94E-02|3.01E-02| 5.84E-03 | 5.84E-03 | 5.84E-03 | 2.10E-02| 5.84E-03
Total CO (g/yr) 7.33E+04 | 2.08E+04 1.46E+04 | 2.04E+03 | 1.11E+02 |9.49E+01|1.09E+02| 3.33E+01 | 2.86E+01 |[2.11E+01|7.57E+01|2.11E+01
CO Reduction (g/yr) - 5.26E+04 5.88E+04 7.13E+04 | 7.32E+04 |7.32E+04|7.32E+04| 7.33E+04 | 7.33E+04 | 7.33E+04 |7.33E+04|7.33E+04
Annual CO Cost Benefit ($/g) - 2.04E-03 2.41E-03 | 2.85E-03 o *x *x 6.15E-04 | 3.48E-04 i *x *k
Annual CO Cost Benefit
($/ton) - 1.85E+03 | 2.19E+03 | 2.58E+03 o *x *x 5.58E+02 | 3.15E+02 *x *x *x
NOy* (g/input MJ) 7.49E-02 | 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 |5.28E-02|4.17E-02| 5.45E-02 | 5.45E-02 | 5.45E-02 | 4.16E-02| 5.45E-02
Total NOy (g/yr) 1.43E+03 | 3.36E+02 1.91E+03 4.85E+02 | 3.01E+02 |2.58E+02|1.50E+02| 3.11E+02 | 2.67E+02 [ 1.97E+02 [1.50E+02|1.97E+02
NO, Reduction (g/yr) - 1.09E+03 | <4.80E+02> | 9.41E+02 | 1.12E+03 |1.17E+03|1.27E+03| 1.11E+03 | 1.16E+03 | 1.23E+03 [1.28E+03|1.23E+03
Annual NO, Cost Benefit
($/9) - 9.86E-02 NA 2.16E-01 *k ** *k 4.05E-02 | 2.20E-02 *k *k **
Annual NO, Cost Benefit
($/ton) - 8.94E+04 NA 1.96E+05 *k ** *k 3.67E+04 | 2.00E+04 *k *k **
SO (g/input MJ) 1.03E-02 | 1.03E-02 1.03E-02 | 8.34E-03 | 2.31E-04 |2.31E-04|2.31E-04| 3.65E-03 | 3.65E-03 | 3.65E-03 | 2.31E-04| 3.65E-03
Total SO (g/yr) 1.97E+02 | 5.90E+01 | 5.44E+01 | 4.08E+01 | 1.32E+00 |1.13E+00|8.33E-01| 2.08E+01 | 1.79E+01 | 1.32E+01 | 8.33E-01|1.32E+01
SO, Reduction (g/yr) - 1.38E+02 1.42E+02 1.56E+02 | 1.95E+02 |1.95E+02|1.96E+02| 1.76E+02 | 1.79E+02 | 1.83E+02 [1.96E+02|1.83E+02
Annual SO, Cost Benefit ($/g) - 7.80E-01 | 9.97E-01 | 1.30E+00 o o i 2.57E-01 | 1.43E-01 ** ** b
Annual SO, Cost Benefit
($/ton) - 7.08E+05 | 9.05E+05 | 1.18E+06 *x *x *x 2.33E+05 | 1.29E+05 *x *x *x

* NOy - Total nitrogen oxides reported as NO,
<> represents an increase in pollutant
**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, there is no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.3.02a
Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Delaware, Supporting Information
0.51 cords/yr Burned per Cordwood Fireplace in Delaware

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
Cordwood Cerited | S Gas Insert- |Gas Insert- | Gas Insert- Gas Crs Gas i Leg
Fireplace SIS N o NS B N N E e et [ Natural Natural Natwral | Insert- | "M% | insert- Set- | Gaslog
ApplEmeEiFE TP Used for CuEliile | CulElie Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG’ LPG, Vent Natural | Set-LPG,
. Cordwood [Cordwood Direct Gas, Vent| Vent Free
Heating Vent Vent Free Vent Free
Insert Insert Vent Free
Efficiency (%) 18 60 65 70 60 70 95 60 70 95 95 95
Annual Fuel Input (MJ/yr) 11,924 3,577 3,302 3,066 3,577 3,066 2,259 3,577 3,066 2,259 2,259 2,259
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 | 0.0157 0.0158 0.0158 0.0158 0.0241 | 0.0241 0.0241 0.0158 0.0241
Annual Fuel Cost ($/yr) 93.04 27.91 25.76 48.06 56.35 48.30 35.59 86.06 73.76 54.35 35.59 54.35
Annualized Initial Cost ($/yr) - 186.21 181.03 | 233.33 183.02 183.02 183.02 181.13 | 181.13 181.13 117.89 116.58
Ancillary Cost ($/yr) 150.00 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 243.04 389.23 424.91 472.67 264.48 256.43 243.72 292.30 | 280.01 260.60 178.60 196.05
Cost Difference ($/yr) - 146.20 181.88 | 229.63 21.45 13.40 0.69 49.27 36.97 17.56 | <64.44> | <46.99>

< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert

Table 3.3.02b
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Delaware

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- L Gas Gas
Certified Certified Gas Vent-
Cordwood |\ sps Non- NSPS Gas Insert-| Insert- | Insert- Gas Insert-| Insert- Gas  |ree Gas|  Vent-
. Fireplace ) . Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Used for Catalytic Catalytic " Gas. B Gas Gas LPG, B LPG, LPG Vent Log Set- Log Set-
Heatin Cordwood | Cordwood Ver’1t Direc;t Venin Vent Direct Fr,ee Natural I?PG
9 Insert Insert Vent Gas
Vent Free
PM (g/input MJ) 7.90E-01 | 3.88E-01 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03| 3.74E-03| 8.40E-03 | 8.40E-03 | 8.40E-03 | 3.74E-03| 8.40E-03
Total PM (g/yr) 9.42E+03 | 1.39E+03 | 1.43E+03 | 2.44E+02| 1.34E+01 [1.15E+01(8.45E+00| 3.00E+01 | 2.58E+01 | 1.90E+01 |8.45E+00|1.90E+01
PM Reduction (g/yr) - 8.03E+03 | 7.99E+03 | 9.18E+03 | 9.41E+03 |9.41E+03|9.41E+03| 9.39E+03 | 9.40E+03 | 9.40E+03 [9.41E+03|9.40E+03
Annual PM Cost Benefit ($/g) - 1.82E-02 2.27E-02 | 2.50E-02 | 2.28E-03 |1.42E-03|7.29E-05| 5.25E-03 | 3.93E-03 | 1.87E-03 ** **
Annual PM Cost Benefit
($/ton) - 1.65E+04 | 2.06E+04 | 2.27E+04 | 2.07E+03 [1.29E+03(6.61E+01| 4.76E+03 | 3.57E+03 | 1.69E+03 * *




Table 3.3.02b continued
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Delaware

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- . Gas Gas
Certified Certified Gas Vent-
Cordwood | spgNon.|  NSPS Gas Insert-) Insert- | Insert- o ysert | Insert- Gas |rree Gas| _ VO
. Fireplace . : Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Insert Gas, B Gas, Gas, " LPG, Vent Log Set-
Heatin Cordwood | Cordwood Vent Direct Vent Vent Direct Free Natural LPG
9 Insert Insert Vent Gas
Vent Free
VOC (g/input MJ) 4.87E-01 | 5.22E-01 4.44E-01 1.04E-03 | 2.30E-03 |2.30E-03|1.17E-03| 2.50E-02 | 2.50E-02 | 2.50E-02 | 2.71E-03| 2.50E-02
Total VOC (g/yr) 5.81E+03 | 1.87E+03 1.47E+03 3.20E+00 | 8.23E+00 |7.05E+00|2.64E+00| 8.94E+01 | 7.67E+01 | 5.65E+01 |6.12E+00|5.65E+01
VOC Reduction (g/yr) - 3.94E+03 4.34E+03 | 5.80E+03 | 5.80E+03 |5.80E+03|5.80E+03| 5.72E+03 | 5.73E+03 | 5.75E+03 |5.80E+03|5.75E+03
Annual VOC Cost Benefit
(%/9) - 3.71E-02 4,19E-02 3.96E-02 | 3.70E-03 | 2.31E-03|1.18E-04| 8.62E-03 | 6.45E-03 | 3.05E-03 *x *x
Annual VOC Cost Benefit
($/ton) - 3.37E+04 | 3.80E+04 | 3.59E+04 | 3.35E+03 |2.10E+03|1.07E+02| 7.82E+03 | 5.85E+03 | 2.77E+03 *x *x
CO (g/input MJ) 3.85E+00 | 3.64E+00 | 2.76E+00 | 4.17E-01 | 1.94E-02 |1.94E-02|3.01E-02| 5.84E-03 | 5.84E-03 | 5.84E-03 | 2.10E-02| 5.84E-03
Total CO (g/yr) 4.59E+04 | 1.30E+04 9.12E+03 | 1.28E+03 | 6.94E+01 |5.95E+01|6.80E+01| 2.09E+01 | 1.79E+01 | 1.32E+01 |4.74E+01|1.32E+01
CO Reduction (g/yr) - 3.29E+04 3.68E+04 4.47E+04 | 4.59E+04 |4.59E+04|4.59E+04| 4.59E+04 | 4.59E+04 | 4.59E+04 [4.59E+04|4.59E+04
Annual CO Cost Benefit ($/g) - 4.44E-03 4,94E-03 5.14E-03 | 4.68E-04 |2.92E-04|1.50E-05| 1.07E-03 | 8.05E-04 | 3.82E-04 *x *x
Annual CO Cost Benefit
($/ton) - 4,03E+03 4,48E+03 4.66E+03 | 4.24E+02 |2.65E+02|1.36E+01| 9.73E+02 | 7.30E+02 | 3.47E+02 ** **
NOy* (g/input MJ) 7.49E-02 | 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 |5.28E-02|4.17E-02| 5.45E-02 | 5.45E-02 | 5.45E-02 [ 4.16E-02| 5.45E-02
Total NOy (g/yr) 8.93E+02 | 2.11E+02 1.19E+03 3.04E+02 | 1.89E+02 |1.62E+02(9.42E+01| 1.95E+02 | 1.67E+02 | 1.23E+02 |9.40E+01|1.23E+02
NOx Reduction (g/yr) - 6.82E+02 | <3.01E+02> | 5.89E+02 | 7.04E+02 |7.31E+02|7.99E+02| 6.98E+02 | 7.26E+02 | 7.70E+02 |7.99E+02|7.70E+02
Annual NO, Cost Benefit
($/9) - 2.14E-01 NA 3.90E-01 | 3.05E-02 |1.83E-02|8.59E-04| 7.06E-02 | 5.09E-02 | 2.28E-02 *k **
Annual NO, Cost Benefit
($/ton) - 1.94E+05 NA 3.53E+05 | 2.76E+04 |1.66E+04|7.79E+02| 6.40E+04 | 4.62E+04 | 2.07E+04 *k **
SOz (g/input MJ) 1.03E-02 | 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04|2.31E-04| 3.65E-03 | 3.65E-03 | 3.65E-03 | 2.31E-04| 3.65E-03
Total SO (glyr) 1.23E+02 | 3.70E+01 | 3.41E+01 | 2.56E+01 | 8.26E-01 | 7.08E-01|5.22E-01| 1.31E+01 | 1.12E+01 | 8.25E+00 | 5.22E-01|8.25E+00
SO, Reduction (g/yr) - 8.62E+01 8.91E+01 9.76E+01 | 1.22E+02 |1.22E+02(1.23E+02| 1.10E+02 | 1.12E+02 | 1.15E+02 |1.23E+02| 1.15E+02
Annual SO, Cost Benefit ($/g) - 1.70E+00 | 2.04E+00 | 2.35E+00| 1.75E-01 |1.09E-01|5.59E-03| 4.47E-01 | 3.30E-01 | 1.53E-01 ok ok
Annual SO, Cost Benefit
($/ton) - 1.54E+06 | 1.85E+06 | 2.13E+06 | 1.59E+05 |9.92E+04|5.07E+03| 4.06E+05 | 3.00E+05 | 1.39E+05 i *x

* NOy - Total nitrogen oxides reported as NO,
<> represents an increase in pollutant
**: Since the annual total cost of high technology and/or alternative fuel isless than that of the existing device, thereis no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.3.03a
Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Maine, Supporting Information
1.68 cords/yr Burned per Cordwood Fireplace in Maine

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
Cordwood CEiiEe) | e Gas Insert- [Gas Insert- [Gas Insert-| Gas Gas Gas Gas Log
Fireplace RSES No NS B N N Ed et [ Natural Natural Natwral | Insert- | "M% | insert- Set- | Gaslog
CEREEALE] TG Used for CREWIE | CEEIE Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG’ LPG, Vent Natural | Set-LPG,
. Cordwood |Cordwood Direct Gas, Vent| Vent Free
Heating Vent Vent Free Vent Free
Insert Insert Vent Free
Efficiency (%) 18 60 65 70 60 70 95 60 70 95 95 95
Annual Fuel Input (MJ/yr) 36,201 10,860 10,025 9,309 10,860 9,309 6,859 10,860 9,309 6,859 6,859 6,859
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 | 0.0157 0.0158 0.0158 0.0158 0.0241 | 0.0241 0.0241 [ 0.0158 0.0241
Annual Fuel Cost ($/yr) 282.46 84.74 78.22 145.90 171.07 146.63 108.05 261.26 | 223.94 165.01 108.05 165.01
Annualized Initial Cost ($/yr) - 186.21 181.03 | 233.33 183.02 183.02 183.02 181.13 | 181.13 181.13 | 117.89 116.58
Ancillary Cost ($/yr) 150.00 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 432.46 446.06 477.37 | 570.51 379.21 354.77 316.18 467.51 | 430.19 371.26 251.06 306.70
Cost Difference ($/yr) - 13.60 4491 | 138.05 | <53.25> | <77.69> | <116.28> | 35.05 | <2.27> | <61.20> |<181.40> | <125.75>

< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert

Table 3.3.03b

Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Maine

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- L Gas Gas
Certified Certified Gas Vent-
Cordwood |\ sps Non- NSPS Gas Insert-| Insert- | Insert- Gas Insert-| Insert- Gas  |ree Gas|  Vent-
. Fireplace ) . Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Insert Gas, B Gas, Gas, " LPG, Vent Log Set-
Heatin Cordwood | Cordwood Vent Direct Vent Vent Direct Free Natural LPG
9 Insert Insert Vent Gas
Vent Free
PM (g/input MJ) 7.90E-01 | 3.88E-01 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03| 3.74E-03| 8.40E-03 | 8.40E-03 | 8.40E-03 | 3.74E-03| 8.40E-03
Total PM (g/yr) 2.86E+04 | 4.21E+03 | 4.33E+03 | 7.42E+02 | 4.06E+01 [3.48E+01(2.57E+01| 9.12E+01 | 7.82E+01 | 5.76E+01 |2.57E+01|5.76E+01
PM Reduction (g/yr) - 2.44E+04 | 2.43E+04 | 2.79E+04 | 2.86E+04 |2.86E+04|2.86E+04| 2.85E+04 | 2.85E+04 | 2.85E+04 [2.86E+04|2.85E+04
Annual PM Cost Benefit ($/g) - 5.58E-04 | 1.85E-03 | 4.95E-03 * ** ** 1.23E-03 ** ** ** *
Annual PM Cost Benefit
($/ton) - 5.06E+02 | 1.68E+03 | 4.49E+03 o ** * 1.12E+03 * * * *
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Table 3.3.03b continued
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Maine

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
o o Gas Gas
Certified Certified Gas Vent-
Cordwood | spg Non. | NSPS Gas Insert-) Insert- | Insert- o ysert | Insert- Gas | rree Gas| _ VO
. Fireplace . : Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Cord d| cord d Insert Gas, B Gas, Gas, Direct LPG, Vent N Log Set-
Heating orawoo orawoo Vent Direct Vent Ve rec Free atura LPG
Insert Insert Vent Gas
Vent Free
VOC (g/input MJ) 4.87E-01 | 5.22E-01 4.44E-01 | 1.04E-03 | 2.30E-03 |2.30E-03|1.17E-03| 2.50E-02 | 2.50E-02 | 2.50E-02 | 2.71E-03| 2.50E-02
Total VOC (g/yr) 1.76E+04 | 5.67E+03 4.45E+03 | 9.70E+00 | 2.50E+01 |2.14E+01(8.03E+00| 2.72E+02 | 2.33E+02 | 1.71E+02 (1.86E+01|1.71E+02
VOC Reduction (g/yr) - 1.20E+04 | 1.32E+04 | 1.76E+04 | 1.76E+04 |1.76E+04|1.76E+04| 1.74E+04 | 1.74E+04 | 1.75E+04 |1.76E+04|1.75E+04
Annual VOC Cost Benefit
($/9) - 1.14E-03 3.41E-03 | 7.83E-03 * o * 2.02E-03 * ** * i
Annual VOC Cost Benefit
($/ton) - 1.03E+03 | 3.09E+03 | 7.11E+03 * o * 1.83E+03 * ** * i
CO (g/input MJ) 3.85E+00 | 3.64E+00 | 2.76E+00 | 4.17E-01 | 1.94E-02 |1.94E-02|3.01E-02| 5.84E-03 | 5.84E-03 | 5.84E-03 | 2.10E-02| 5.84E-03
Total CO (g/yr) 1.39E+05 | 3.95E+04 | 2.77E+04 | 3.88E+03 | 2.11E+02 |1.81E+02|2.06E+02| 6.34E+01 | 5.44E+01 |4.01E+01 |1.44E+02|4.01E+01
CO Reduction (g/yr) - 1.00E+05 | 1.12E+05 | 1.36E+05| 1.39E+05 [1.39E+05(1.39E+05| 1.39E+05 | 1.39E+05 | 1.39E+05 |1.39E+05|1.39E+05
Annual CO Cost Benefit ($/g) - 1.36E-04 | 4.02E-04 | 1.02E-03 o i * 2.51E-04 i o ok *
Annual CO Cost Benefit
($/ton) - 1.23E+02 | 3.65E+02 | 9.24E+02 > i * 2.28E+02 * * * i
NOx* (g/input MJ) 7.49E-02 | 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 |5.28E-02|4.17E-02| 5.45E-02 | 5.45E-02 | 5.45E-02 | 4.16E-02| 5.45E-02
Total NOy (g/yr) 2.71E+03 | 6.39E+02 3.62E+03 | 9.22E+02 | 5.73E+02 |4.92E+02(2.86E+02| 5.92E+02 | 5.07E+02 | 3.74E+02 (2.85E+02|3.74E+02
NOy Reduction (g/yr) - 2.07E+03 | <9.13E+02> | 1.79E+03 | 2.14E+03 [2.22E+03|2.42E+03| 2.12E+03 | 2.20E+03 | 2.34E+03 |2.43E+03| 2.34E+03
Annual NO, Cost Benefit
($/9) - 6.57E-03 NA 7.71E-02 *x *x *x 1.65E-02 *x *x *x *x
Annual NO, Cost Benefit
($/ton) - 5.96E+03 NA 7.00E+04 *x *x *x 1.50E+04 *x *x *x *x
SO, (g/input MJ) 1.03E-02 | 1.03E-02 1.03E-02 | 8.34E-03 | 2.31E-04 |2.31E-04|2.31E-04| 3.65E-03 | 3.65E-03 | 3.65E-03 [ 2.31E-04| 3.65E-03
Total SO (glyr) 3.74E+02 | 1.12E+02 1.04E+02 | 7.76E+01 | 2.51E+00 |2.15E+00|1.58E+00| 3.96E+01 | 3.40E+01 | 2.50E+01 |1.58E+00|2.50E+01
SO2 Reduction (g/yr) - 2.62E+02 2.70E+02 | 2.96E+02 | 3.71E+02 |3.72E+02|3.72E+02| 3.34E+02 | 3.40E+02 | 3.49E+02 |3.72E+02| 3.49E+02
Annual SO, Cost Benefit ($/g) - 5.20E-02 | 1.66E-01 | 4.66E-01 ok ** *x 1.05E-01 ** ok ok **
Annual SO, Cost Benefit
($/ton) - 4.71E+04 1.51E+05 | 4.23E+05 *x *x *x 9.51E+04 *x *x *x *x

* NOy - Total nitrogen oxides reported as NO,
<> represents an increase in pollutant
**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, there is no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.3.04a
Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Maryland, Supporting Information
0.53 cords/yr Burned per Cordwood Fireplace in Maryland

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
Cordwood Cenfiledl | S Gas Insert- |Gas Insert- | Gas Insert- Gas Crs Gas i Leg
Fireplace SIS N o NS B N N E e et [ Natural Natural Natwral | Insert- | "M% | insert- Set- | Gaslog
ApplEmeEiFE TP Used for CuEliile | CulElie Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG’ LPG, Vent Natural | Set-LPG,
. Cordwood [Cordwood Direct Gas, Vent|Vent Free
Heating Vent Vent Free Vent Free
Insert Insert Vent Free
Efficiency (%) 18 60 65 70 60 70 95 60 70 95 95 95
Annual Fuel Input (MJ/yr) 12,435 3,731 3,444 3,198 3,731 3,198 2,356 3,731 3,198 2,356 2,356 2,356
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 | 0.0157 0.0158 0.0158 0.0158 0.0241 | 0.0241 0.0241 0.0158 0.0241
Annual Fuel Cost ($/yr) 97.02 29.11 26.87 50.12 58.76 50.37 37.11 89.74 76.92 56.68 37.11 56.68
Annualized Initial Cost ($/yr) - 186.21 181.03 | 233.33 183.02 183.02 183.02 181.13 | 181.13 181.13 117.89 116.58
Ancillary Cost ($/yr) 150.00 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 247.02 390.43 426.02 474.73 266.90 258.50 245.25 295.99 283.17 262.93 180.12 198.37
Cost Difference ($/yr) - 143.41 179.00 | 227.70 19.87 11.48 <1.78> 48.97 36.15 15.90 | <66.90> | <48.65>

< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert

Table 3.3.04b
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Maryland

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- L Gas Gas
Certified Certified Gas Vent-
Cordwood |\ sps Non- NSPS Gas Insert-| Insert- | Insert- Gas Insert-| Insert- Gas  |ree Gas|  Vent-
. Fireplace . : Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Insert Gas, B Gas, Gas, " LPG, Vent Log Set-
Heatin Cordwood | Cordwood Vent Direct Vent Vent Direct Free Natural LPG
9 Insert Insert Vent Gas
Vent Free
PM (g/input MJ) 7.90E-01 | 3.88E-01 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03| 3.74E-03| 8.40E-03 | 8.40E-03 | 8.40E-03 | 3.74E-03| 8.40E-03
Total PM (g/yr) 9.83E+03 | 1.45E+03 | 1.49E+03 | 2.55E+02 | 1.40E+01 [1.20E+01(8.81E+00| 3.13E+01 | 2.69E+01 | 1.98E+01 |8.81E+00| 1.98E+01
PM Reduction (g/yr) - 8.38E+03 | 8.34E+03 | 9.57E+03 | 9.81E+03 |9.81E+03|9.82E+03| 9.79E+03 | 9.80E+03 [ 9.81E+03 [9.82E+03|9.81E+03
Annual PM Cost Benefit ($/g) - 1.71E-02 2.15E-02 | 2.38E-02 | 2.03E-03 |1.17E-03 ** 5.00E-03 | 3.69E-03 | 1.62E-03 ** **
Annual PM Cost Benefit
($/ton) - 1.55E+04 | 1.95E+04 | 2.16E+04 | 1.84E+03 [1.06E+03 i 4.54E+03 | 3.35E+03 | 1.47E+03 * *
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Table 3.3.04b continued
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Maryland

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- . Gas Gas
Certified Certified Gas Vent-
Cordwood | spg Non. | NSPS Gas Insert-) Insert- | Insert- o ysert | Insert- Gas Irree Gas| _ VoM
. Fireplace . : Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Insert Gas, B Gas, Gas, " LPG, Vent Log Set-
Heatin Cordwood | Cordwood Vent Direct Vent Vent Direct Free Natural LPG
9 Insert Insert Vent Gas
Vent Free
VOC (g/input MJ) 4.87E-01 | 5.22E-01 4.44E-01 1.04E-03 | 2.30E-03 |2.30E-03|1.17E-03| 2.50E-02 | 2.50E-02 | 2.50E-02 | 2.71E-03| 2.50E-02
Total VOC (g/yr) 6.06E+03 | 1.95E+03 1.53E+03 3.33E+00 | 8.58E+00 |7.35E+00(2.76E+00| 9.33E+01 | 7.99E+01 | 5.89E+01 |6.39E+00|5.89E+01
VOC Reduction (g/yr) - 4,11E+03 453E+03 | 6.05E+03 | 6.05E+03 |6.05E+03|6.05E+03| 5.96E+03 | 5.98E+03 | 6.00E+03 |6.05E+03|6.00E+03
Annual VOC Cost Benefit
(%/9) - 3.49E-02 3.95E-02 3.76E-02 | 3.29E-03 | 1.90E-03 *x 8.21E-03 | 6.05E-03 | 2.65E-03 *x *x
Annual VOC Cost Benefit
($/ton) - 3.17E+04 3.59E+04 3.41E+04 | 2.98E+03 |1.72E+03 * 7.45E+03 | 5.49E+03 | 2.41E+03 * *k
CO (g/input MJ) 3.85E+00 | 3.64E+00 | 2.76E+00 | 4.17E-01 | 1.94E-02 |1.94E-02|3.01E-02| 5.84E-03 | 5.84E-03 | 5.84E-03 | 2.10E-02| 5.84E-03
Total CO (g/yr) 4,79E+04 | 1.36E+04 9.51E+03 | 1.33E+03 | 7.24E+01 |6.20E+01|7.09E+01| 2.18E+01 | 1.87E+01 | 1.38E+01 |4.95E+01|1.38E+01
CO Reduction (g/yr) - 3.43E+04 3.84E+04 4.66E+04 | 4.78E+04 (4.78E+04|4.78E+04| 4.79E+04 | 4.79E+04 | 4.79E+04 |4.79E+04|4.79E+04
Annual CO Cost Benefit ($/g) - 4.18E-03 4.66E-03 | 4.89E-03 | 4.15E-04 |2.40E-04 *x 1.02E-03 | 7.55E-04 | 3.32E-04 *x *x
Annual CO Cost Benefit
($/ton) - 3.79E+03 4,23E+03 4.44E+03 | 3.77E+02 (2.18E+02 ** 9.28E+02 | 6.85E+02 | 3.01E+02 ** **
NOy* (g/input MJ) 7.49E-02 | 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 |5.28E-02|4.17E-02| 5.45E-02 | 5.45E-02 | 5.45E-02 [ 4.16E-02| 5.45E-02
Total NOy (g/yr) 9.31E+02 | 2.20E+02 1.24E+03 3.17E+02 | 1.97E+02 |1.69E+02(9.82E+01| 2.03E+02 | 1.74E+02 | 1.28E+02 |9.80E+01|1.28E+02
NO, Reduction (g/yr) - 7.12E+02 | <3.14E+02> | 6.15E+02 | 7.34E+02 |7.62E+02(8.33E+02| 7.28E+02 | 7.57E+02 | 8.03E+02 |8.33E+02|8.03E+02
Annual NO, Cost Benefit
($/9) - 2.02E-01 NA 3.70E-01 | 2.71E-02 |1.51E-02 *k 6.73E-02 | 4.78E-02 | 1.98E-02 *k **
Annual NO, Cost Benefit
($/ton) - 1.83E+05 NA 3.36E+05 | 2.46E+04 |1.37E+04 *k 6.10E+04 | 4.33E+04 | 1.80E+04 *k **
SOz (g/input MJ) 1.03E-02 | 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04|2.31E-04| 3.65E-03 | 3.65E-03 | 3.65E-03 | 2.31E-04| 3.65E-03
Total SO (glyr) 1.28E+02 | 3.85E+01 | 3.56E+01 | 2.67E+01| 8.62E-01 |7.39E-01|5.44E-01| 1.36E+01 | 1.17E+01 | 8.60E+00 | 5.44E-01|8.60E+00
SO, Reduction (g/yr) - 8.99E+01 9.29E+01 1.02E+02 | 1.28E+02 |1.28E+02|1.28E+02| 1.15E+02 | 1.17E+02 | 1.20E+02 [1.28E+02|1.20E+02
Annual SO, Cost Benefit ($/g) - 1.59E+00 | 1.93E+00 | 2.24E+00| 1.56E-01 |8.99E-02|  ** 4.26E-01 | 3.10E-01 | 1.33E-01 ok ok
Annual SO, Cost Benefit
($/ton) - 1.45E+06 1.75E+06 2.03E+06 | 1.41E+05 |8.15E+04 *k 3.87E+05 | 2.81E+05 | 1.20E+05 *x *k

* NOy - Total nitrogen oxides reported as NO,
<> represents an increase in pollutant
**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, there is no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.3.05a
Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Massachusetts, Supporting
Information
1.28 cords/yr Burned per Cordwood Fireplace in Massachusetts

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
Cordwood Crniesl | Cenfifel Gas Insert- |Gas Insert- | Gas Insert- Gas Crs Gas Cris Loy
X NSPS Non-| NSPS Insert- Set- Gas Log
. Fireplace . : Pellet Natural Natural Natural Insert- Insert-
Appliance/Fuel Type Used for Catalytic | Catalytic Insert Gas B |Gas. Direct| Gas. vent | LPG. B LPG, LPG. Vent Natural | Set-LPG,
Heati Cordwood [Cordwood v ’t V i F, V ’t Direct F' Gas, Vent| Vent Free
eating Insert Insert en en ree en Vent ree Free
Efficiency (%) 18 60 65 70 60 70 95 60 70 95 95 95
Annual Fuel Input (MJ/yr) 31,492 9,447 8,721 8,098 9,447 8,098 5,967 9,447 8,098 5,967 5,967 5,967
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 | 0.0157 0.0158 0.0158 0.0158 0.0241 | 0.0241 0.0241 0.0158 0.0241
Annual Fuel Cost ($/yr) 245.71 73.71 68.04 126.92 148.82 127.56 93.99 227.27 | 194.81 143.54 93.99 143.54
Annualized Initial Cost ($/yr) - 186.21 181.03 | 233.33 183.02 183.02 183.02 181.13 | 181.13 181.13 117.89 116.58
Ancillary Cost ($/yr) 150.00 175.12 218.12 | 191.28 25.12 25.12 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 395.71 435.04 467.19 | 551.53 356.95 335.69 302.12 433.52 | 401.05 349.79 237.00 285.24
Cost Difference ($/yr) - 39.33 71.48 | 155.82 | <38.76> | <60.02> | <93.59> | 37.81 5.34 <45.92> [<158.71>| <110.47>

<> - Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert

Table 3.3.05b

Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Massachusetts

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- L Gas Gas
Certified Certified Gas Vent-
Cordwood |\ sps Non- NSPS Gas Insert-| Insert- | Insert- Gas Insert-| Insert- Gas  |ree Gas|  Vent-
. Fireplace ) . Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Cord d| cord d Insert Gas, B Gas, Gas, Direct LPG, Vent Natural Log Set-
Heating orawoo orawoo Vent Direct Vent Ve rec Free alura LPG
Insert Insert Vent Gas
Vent Free
PM (g/input MJ) 7.90E-01 | 3.88E-01 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03| 3.74E-03| 8.40E-03 | 8.40E-03 | 8.40E-03 | 3.74E-03| 8.40E-03
Total PM (g/yr) 2.49E+04 | 3.66E+03 | 3.77E+03 | 6.46E+02 | 3.53E+01 [3.03E+01(2.23E+01| 7.94E+01 | 6.80E+01 |5.01E+01 |2.23E+01(5.01E+01
PM Reduction (g/yr) - 2.12E+04 | 2.11E+04 | 2.42E+04 | 2.48E+04 |2.49E+04|2.49E+04| 2.48E+04 | 2.48E+04 | 2.48E+04 [2.49E+04|2.48E+04
Annual PM Cost Benefit ($/g) - 1.85E-03 | 3.39E-03 | 6.43E-03 * ** ** 1.52E-03 | 2.15E-04 ** ** *
Annual PM Cost Benefit
($/ton) - 1.68E+03 | 3.07E+03 | 5.83E+03 o ** * 1.38E+03 | 1.95E+02 * * *
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Table 3.3.05b continued
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Massachusetts

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- . Gas Gas
Certified Certified Gas Vent-
Cordwood | spg Non. | NSPS Gas Insert-) Insert- | Insert- o ysert | Insert- Gas |rree Gas| _ VO
. Fireplace . : Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Insert Gas, B Gas, Gas, " LPG, Vent Log Set-
Heatin Cordwood | Cordwood Vent Direct Vent Vent Direct Free Natural LPG
9 Insert Insert Vent Gas
Vent Free
VOC (g/input MJ) 4.87E-01 | 5.22E-01 4.44E-01 1.04E-03 | 2.30E-03 |2.30E-03|1.17E-03| 2.50E-02 | 2.50E-02 | 2.50E-02 | 2.71E-03| 2.50E-02
Total VOC (g/yr) 1.53E+04 | 4.93E+03 3.87E+03 8.44E+00 | 2.17E+01 |1.86E+01(6.98E+00| 2.36E+02 | 2.02E+02 | 1.49E+02 |1.62E+01|1.49E+02
VOC Reduction (g/yr) - 1.04E+04 1.15E+04 | 1.53E+04 | 1.53E+04 |1.53E+04|1.53E+04| 1.51E+04 | 1.51E+04 | 1.52E+04 |1.53E+04|1.52E+04
Annual VOC Cost Benefit
($/9) - 3.78E-03 6.24E-03 1.02E-02 ** *x *x 2.50E-03 | 3.53E-04 i *x *x
Annual VOC Cost Benefit
($/ton) - 3.43E+03 | 5.66E+03 | 9.22E+03 ** *x *x 2.27E+03 | 3.20E+02 i *x *x
CO (g/input MJ) 3.85E+00 | 3.64E+00 | 2.76E+00 | 4.17E-01 | 1.94E-02 |1.94E-02|3.01E-02| 5.84E-03 | 5.84E-03 | 5.84E-03 | 2.10E-02| 5.84E-03
Total CO (g/yr) 1.21E+05 | 3.44E+04 | 2.41E+04 | 3.38E+03| 1.83E+02 [1.57E+02|1.80E+02| 5.52E+01 | 4.73E+01 | 3.48E+01 |1.25E+02|3.48E+01
CO Reduction (g/yr) - 8.70E+04 9.72E+04 1.18E+05 | 1.21E+05 [1.21E+05|1.21E+05| 1.21E+05 | 1.21E+05 | 1.21E+05|1.21E+05|1.21E+05
Annual CO Cost Benefit ($/g) - 4.52E-04 7.35E-04 | 1.32E-03 o *x *x 3.12E-04 | 4.41E-05 i *x *k
Annual CO Cost Benefit
($/ton) - 4,10E+02 | 6.67E+02 | 1.20E+03 o *x *x 2.83E+02 | 4.00E+01 *x *x *x
NOy* (g/input MJ) 7.49E-02 | 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 |5.28E-02|4.17E-02| 5.45E-02 | 5.45E-02 | 5.45E-02 | 4.16E-02| 5.45E-02
Total NOy (g/yr) 2.36E+03 | 5.56E+02 3.15E+03 8.02E+02 | 4.99E+02 |4.28E+02(2.49E+02| 5.15E+02 | 4.41E+02 | 3.25E+02 |2.48E+02| 3.25E+02
NOy Reduction (g/yr) - 1.80E+03 | <7.94E+02> | 1.56E+03 | 1.86E+03 [1.93E+03(2.11E+03| 1.84E+03 | 1.92E+03 |2.03E+03 [2.11E+03|2.03E+03
Annual NO, Cost Benefit
($/9) - 2.18E-02 NA 1.00E-01 *k ** *k 2.05E-02 | 2.79E-03 *k *k **
Annual NO, Cost Benefit
($/ton) - 1.98E+04 NA 9.08E+04 *k ** *k 1.86E+04 | 2.53E+03 *k *k **
SO (g/input MJ) 1.03E-02 | 1.03E-02 1.03E-02 | 8.34E-03 | 2.31E-04 |2.31E-04|2.31E-04| 3.65E-03 | 3.65E-03 | 3.65E-03 | 2.31E-04| 3.65E-03
Total SO (glyr) 3.25E+02 | 9.76E+01 9.01E+01 6.75E+01 | 2.18E+00 |1.87E+00(1.38E+00| 3.45E+01 | 2.96E+01 | 2.18E+01 |1.38E+00|2.18E+01
SO, Reduction (g/yr) - 2.28E+02 2.35E+02 2.58E+02 | 3.23E+02 |3.23E+02(3.24E+02| 2.91E+02 | 2.96E+02 | 3.04E+02 |3.24E+02|3.04E+02
Annual SO, Cost Benefit ($/g) - 1.73E-01 3.04E-01 6.04E-01 *k *k *k 1.30E-01 | 1.81E-02 *k *k i
Annual SO, Cost Benefit
($/ton) - 1.57E+05 2.76E+05 5.48E+05 *x *k *x 1.18E+05 | 1.64E+04 *x *x *k

* NOy - Total nitrogen oxides reported as NO,
<> represents an increase in pollutant
**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, there is no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutantincreased, there is no pollutant benefit after changing appliances.
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Table 3.3.06a
Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in New Hampshire, Supporting
Information
1.68 cords/yr Burned per Cordwood Fireplace in New Hampshire

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
Cordwood Crniesl | Cenfifel Gas Insert- |Gas Insert- | Gas Insert- Gas Crs Gas Cris Loy
X NSPS Non-| NSPS Insert- Set- Gas Log
. Fireplace . . Pellet Natural Natural Natural Insert- Insert-
Appliance/Fuel Type Used for Catalytic | Catalytic Insert Gas B |Gas. Direct| Gas. vent | LPG. B LPG, LPG. Vent Natural | Set-LPG,
Heati Cordwood [Cordwood v ’t V i F, V ’t Direct F' Gas, Vent| Vent Free
eating Insert Insert en en ree en Vent ree Free
Efficiency (%) 18 60 65 70 60 70 95 60 70 95 95 95
Annual Fuel Input (MJ/yr) 39,457 11,837 10,926 | 10,146 11,837 10,146 7,476 11,837 | 10,146 7,476 7,476 7,476
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 | 0.0157 0.0158 0.0158 0.0158 0.0241 | 0.0241 0.0241 0.0158 0.0241
Annual Fuel Cost ($/yr) 307.86 92.36 85.25 159.02 186.45 159.82 117.76 284.76 | 244.08 179.85 117.76 179.85
Annualized Initial Cost ($/yr) - 186.21 181.03 | 233.33 183.02 183.02 183.02 181.13 | 181.13 181.13 117.89 116.58
Ancillary Cost ($/yr) 150.00 175.12 218.12 | 191.28 25.12 25.12 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 457.86 453.68 484.40 | 583.63 394.59 367.95 325.90 491.00 | 450.32 386.09 260.77 321.54
Cost Difference ($/yr) - <4.18> 2655 | 125.77 | <63.27> | <89.90> | <131.96> | 33.15 | <7.53> | <71.76> |<197.08> | <136.32>

<> - Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert

Table 3.3.06b

Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in New Hampshire

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
e L Gas Gas
Certified Certified Gas Vent-
Cordwood |\ sps Non- NSPS Gas Insert-| Insert- | Insert- Gas Insert-| Insert- Gas  |ree Gas|  Vent-
. Fireplace ) . Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Insert Gas, B Gas, Gas, " LPG, Vent Log Set-
Heatin Cordwood | Cordwood Vent Direct Vent Vent Direct Free Natural LPG
9 Insert Insert Vent Gas
Vent Free
PM (g/input MJ) 7.90E-01 | 3.88E-01 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03| 3.74E-03| 8.40E-03 | 8.40E-03 | 8.40E-03 | 3.74E-03| 8.40E-03
Total PM (g/yr) 3.12E+04 | 4.59E+03 | 4.72E+03 | 8.09E+02 | 4.43E+01 [3.79E+01(2.80E+01| 9.94E+01 | 8.52E+01 | 6.28E+01 |2.80E+01|6.28E+01
PM Reduction (g/yr) - 2.66E+04 | 2.65E+04 | 3.04E+04 | 3.11E+04 |3.11E+04|3.12E+04| 3.11E+04 | 3.11E+04 | 3.11E+04 [3.12E+04|3.11E+04
Annual PM Cost Benefit ($/g) - *x 1.00E-03 | 4.14E-03 ok ox ok 1.07E-03 *x *x ok *ox
Annual PM Cost Benefit
($/ton) - * 9.10E+02 | 3.76E+03 * ** * 9.68E+02 * * * *
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Table 3.3.06b continued
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in New Hampshire

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
o o Gas Gas
Certified Certified Gas Vent-
Cordwood | spg Non. | NSPS Gas Insert-) Insert- | Insert- o ysert | Insert- Gas |rree Gas| _ VO
. Fireplace . : Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Used f Catalytic Catalytic —— Gas. B G G LPG, B LPG, LPG. Vent Log Set- Log Set-
Hse?atinor Cordwood | Cordwood \?;t Dir&:asc,t Vgﬁi Vent Direct Fr,eeen Natural OI?P (f
9 Insert Insert Vent Gas
Vent Free
VOC (g/input MJ) 4.87E-01 | 5.22E-01 4.44E-01 | 1.04E-03 | 2.30E-03 |2.30E-03|1.17E-03| 2.50E-02 | 2.50E-02 | 2.50E-02 | 2.71E-03| 2.50E-02
Total VOC (g/yr) 1.92E+04 | 6.17E+03 4.85E+03 1.06E+01 | 2.72E+01 |2.33E+01|8.75E+00| 2.96E+02 | 2.54E+02 | 1.87E+02 (2.03E+01|1.87E+02
VOC Reduction (g/yr) - 1.30E+04 | 1.44E+04 | 1.92E+04 | 1.92E+04 |1.92E+04|1.92E+04| 1.89E+04 | 1.90E+04 | 1.90E+04 |1.92E+04|1.90E+04
Annual VOC Cost Benefit
($/9) - * 1.85E-03 | 6.55E-03 o i i 1.75E-03 i * i i
Annual VOC Cost Benefit
($/ton) - * 1.68E+03 | 5.94E+03 o i i 1.59E+03 i * i i
CO (g/input MJ) 3.85E+00 | 3.64E+00 | 2.76E+00 | 4.17E-01 | 1.94E-02 |1.94E-02|3.01E-02| 5.84E-03 | 5.84E-03 | 5.84E-03 | 2.10E-02| 5.84E-03
Total CO (g/yr) 1.52E+05 | 4.30E+04 | 3.02E+04 | 4.23E+03| 2.30E+02 |1.97E+02|2.25E+02| 6.91E+01 | 5.93E+01 |[4.37E+01 |1.57E+02|4.37E+01
CO Reduction (g/yr) - 1.09E+05 1.22E+05 1.48E+05 | 1.52E+05 |1.52E+05|1.52E+05| 1.52E+05 | 1.52E+05 | 1.52E+05 [1.52E+05|1.52E+05
Annual CO Cost Benefit ($/g) - *x 2.18E-04 | 8.51E-04 ok ox ok 2.18E-04 *x *x ok *ox
Annual CO Cost Benefit
($/ton) - * 1.98E+02 | 7.72E+02 * i i 1.98E+02 *x ** *x *x
NOy* (g/input MJ) 7.49E-02 | 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 |5.28E-02|4.17E-02| 5.45E-02 | 5.45E-02 | 5.45E-02 | 4.16E-02| 5.45E-02
Total NOy (g/yr) 2.95E+03 | 6.97E+02 3.95E+03 1.00E+03 | 6.25E+02 |5.36E+02(3.12E+02| 6.45E+02 | 5.53E+02 | 4.07E+02 [3.11E+02(4.07E+02
NOx Reduction (g/yr) - 2.26E+03 | <9.95E+02> | 1.95E+03 | 2.33E+03 |2.42E+03|2.64E+03| 2.31E+03 | 2.40E+03 | 2.55E+03 |2.64E+03|2.55E+03
Annual NO, Cost Benefit
($/9) - *x NA 6.45E-02 *x *k *x 1.44E-02 *k *x *x **
Annual NO, Cost Benefit
($/ton) - ** NA 5.85E+04 ** *x ** 1.30E+04 *x ** ** *x
SO, (g/input MJ) 1.03E-02 | 1.03E-02 1.03E-02 | 8.34E-03 | 2.31E-04 |2.31E-04|2.31E-04| 3.65E-03 | 3.65E-03 | 3.65E-03 | 2.31E-04| 3.65E-03
Total SO (g/yr) 4.08E+02 | 1.22E+02 1.13E+02 | 8.46E+01 | 2.73E+00 |2.34E+00|1.73E+00| 4.32E+01 | 3.70E+01 | 2.73E+01 |1.73E+00|2.73E+01
SO, Reduction (g/yr) - 2.85E+02 2.95E+02 | 3.23E+02 | 4.05E+02 |4.05E+02|4.06E+02| 3.64E+02 | 3.71E+02 | 3.80E+02 |4.06E+02| 3.80E+02
Annual SO, Cost Benefit ($/g) - wh 9.01E-02 | 3.89E-01 o *k *x 9.10E-02 i wh ok o
Annual SO, Cost Benefit
($/ton) - *x 8.17E+04 | 3.53E+05 *x *x *x 8.25E+04 *x *x *x *x

* NOy - Total nitrogen oxides reported as NO,
<> represents an increase in pollutant
**: Sincethe annual total cost of high technology and/or alternative fuel islessthan that of the existing device, thereis no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.3.07a
Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in New Jersey, Supporting Information
0.51 cords/yr Burned per Cordwood Fireplace in New Jersey

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
Cordwood CEiiEe) | e Gas Insert- [Gas Insert- [Gas Insert-| Gas Gas Gas Gas Log
Fireplace SIS N o NS B N N E e et [ Natural Natural Natwral | Insert- | "M% | insert- Set- | Gaslog
CEREEALE] TG Used for CREWIE | CEEIE Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG’ LPG, Vent Natural | Set-LPG,
. Cordwood |Cordwood Direct Gas, Vent| Vent Free
Heating Vent Vent Free Vent Free
Insert Insert Vent Free
Efficiency (%) 18 60 65 70 60 70 95 60 70 95 95 95
Annual Fuel Input (MJ/yr) 11,780 3,534 3,262 3,029 3,534 3,029 2,232 3,634 3,029 2,232 2,232 2,232
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 | 0.0157 0.0158 0.0158 0.0158 0.0241 | 0.0241 0.0241 [ 0.0158 0.0241
Annual Fuel Cost ($/yr) 91.92 27.57 25.45 47.48 55.67 47.72 35.16 85.02 72.87 53.70 35.16 53.70
Annualized Initial Cost ($/yr) - 186.21 181.03 | 233.33 183.02 183.02 183.02 181.13 | 181.13 181.13 | 117.89 116.58
Ancillary Cost ($/yr) 150.00 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 241.92 388.90 424,60 | 472.09 263.80 255.85 243.29 291.27 | 279.12 259.94 178.17 195.39
Cost Difference ($/yr) - 146.98 | 182.69 | 230.17 21.89 13.94 1.38 49.35 | 37.21 18.03 | <63.75> | <46.52>

< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert

Table 3.3.07b
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in New Jersey

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- L Gas Gas
Certified Certified Gas Vent-
Cordwood |\ sps Non- NSPS Gas Insert-| Insert- | Insert- Gas Insert-| Insert- Gas  |ree Gas|  Vent-
. Fireplace ) . Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Insert Gas, B Gas, Gas, " LPG, Vent Log Set-
Heatin Cordwood | Cordwood Vent Direct Vent Vent Direct Free Natural LPG
9 Insert Insert Vent Gas
Vent Free
PM (g/input MJ) 7.90E-01 | 3.88E-01 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03| 3.74E-03| 8.40E-03 | 8.40E-03 | 8.40E-03 | 3.74E-03| 8.40E-03
Total PM (g/yr) 9.31E+03 | 1.37E+03 | 1.41E+03 | 2.41E+02| 1.32E+01 [1.13E+01(8.35E+00| 2.97E+01 | 2.54E+01 | 1.87E+01 |8.35E+00| 1.87E+01
PM Reduction (g/yr) - 7.94E+03 | 7.90E+03 | 9.07E+03 | 9.30E+03 |9.30E+03|9.30E+03| 9.28E+03 | 9.28E+03 [ 9.29E+03 [9.30E+03|9.29E+03
Annual PM Cost Benefit ($/g) - 1.85E-02 2.31E-02 | 2.54E-02 | 2.35E-03 | 1.50E-03|1.48E-04| 5.32E-03 | 4.01E-03 | 1.94E-03 ** **
Annual PM Cost Benefit
($/ton) - 1.68E+04 | 2.10E+04 | 2.30E+04 | 2.14E+03 [1.36E+03|1.34E+02| 4.83E+03 | 3.64E+03 | 1.76E+03 * *
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Table 3.3.07b continued
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in New Jersey

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- . Gas Gas
Certified Certified Gas Vent-
Cordwood | spg Non. | NSPS Gas Insert-) Insert- | Insert- o ysert | Insert- Gas |rree Gas| _ VO
. Fireplace . : Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Cord d| cord d Insert Gas, B Gas, Gas, Direct LPG, Vent N Log Set-
Heating orawoo orawoo Vent Direct Vent Vent Irec Free atura LPG
Insert Insert Vent Gas
Vent Free
VOC (g/input MJ) 4.87E-01 | 5.22E-01 4.44E-01 1.04E-03 | 2.30E-03 |2.30E-03|1.17E-03| 2.50E-02 | 2.50E-02 | 2.50E-02 | 2.71E-03| 2.50E-02
Total VOC (g/yr) 5.74E+03 | 1.84E+03 1.45E+03 3.16E+00 | 8.13E+00 |6.97E+00|2.61E+00| 8.84E+01 | 7.57E+01 | 5.58E+01 |6.05E+00|5.58E+01
VOC Reduction (g/yr) - 3.89E+03 | 4.29E+03 | 5.73E+03| 5.73E+03 |5.73E+03|5.73E+03| 5.65E+03 | 5.66E+03 | 5.68E+03 |5.73E+03|5.68E+03
Annual VOC Cost Benefit
(%/9) - 3.77E-02 426E-02 | 4.01E-02 | 3.82E-03 |2.43E-03|2.40E-04| 8.74E-03 | 6.57E-03 | 3.17E-03 *x *x
Annual VOC Cost Benefit
($/ton) - 3.42E+04 | 3.86E+04 | 3.64E+04 | 3.47E+03 |2.21E+03|2.18E+02| 7.93E+03 | 5.96E+03 | 2.88E+03 *x *x
CO (g/input MJ) 3.85E+00 | 3.64E+00 | 2.76E+00 | 4.17E-01 | 1.94E-02 |1.94E-02|3.01E-02| 5.84E-03 | 5.84E-03 | 5.84E-03 | 2.10E-02| 5.84E-03
Total CO (g/yr) 4.54E+04 | 1.28E+04 9.01E+03 | 1.26E+03 | 6.86E+01 |5.88E+01|6.72E+01| 2.06E+01 | 1.77E+01 | 1.30E+01 |4.69E+01|1.30E+01
CO Reduction (g/yr) - 3.25E+04 3.64E+04 4.41E+04 | 4.53E+04 |4.53E+04|4.53E+04| 4.54E+04 | 4. 54E+04 | 4. 54E+04 (4.53E+04|4.54E+04
Annual CO Cost Benefit ($/g) - 4.52E-03 5.02E-03 5.22E-03 | 4.83E-04 | 3.07E-04| 3.04E-05| 1.09E-03 | 8.20E-04 | 3.97E-04 *x *x
Annual CO Cost Benefit
($/ton) - 4,10E+03 4 56E+03 4. 73E+03 | 4.38E+02 |2.79E+02|2.76E+01| 9.87E+02 | 7.44E+02 | 3.60E+02 ** **
NOy* (g/input MJ) 7.49E-02 | 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 |5.28E-02|4.17E-02| 5.45E-02 | 5.45E-02 | 5.45E-02 [ 4.16E-02| 5.45E-02
Total NOy (g/yr) 8.82E+02 | 2.08E+02 1.18E+03 3.00E+02 | 1.87E+02 |1.60E+02(9.31E+01| 1.93E+02 | 1.65E+02 | 1.22E+02 |9.29E+01|1.22E+02
NOx Reduction (g/yr) - 6.74E+02 | <2.97E+02> | 5.82E+02 | 6.96E+02 |7.22E+02|7.89E+02| 6.90E+02 | 7.17E+02 | 7.61E+02 |7.89E+02|7.61E+02
Annual NO, Cost Benefit
($/9) - 2.18E-01 NA 3.95E-01 | 3.15E-02 | 1.93E-02|1.75E-03| 7.16E-02 | 5.19E-02 | 2.37E-02 *k **
Annual NO, Cost Benefit
($/ton) - 1.98E+05 NA 3.59E+05 | 2.85E+04 |1.75E+04(1.59E+03| 6.49E+04 | 4.71E+04 | 2.15E+04 *k **
SOz (g/input MJ) 1.03E-02 | 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04|2.31E-04| 3.65E-03 | 3.65E-03 | 3.65E-03 | 2.31E-04| 3.65E-03
Total SO (glyr) 1.22E+02 | 3.65E+01 | 3.37E+01 | 2.53E+01 | 8.16E-01 | 7.00E-01|5.16E-01| 1.29E+01 | 1.11E+01 | 8.15E+00 | 5.16E-01|8.15E+00
SO, Reduction (g/yr) - 8.52E+01 8.80E+01 9.64E+01 | 1.21E+02 |1.21E+02(1.21E+02| 1.09E+02 | 1.11E+02 | 1.14E+02 |1.21E+02|1.14E+02
Annual SO, Cost Benefit ($/g) - 1.73E+00 | 2.08E+00 | 2.39E+00| 1.81E-01 |1.15E-01|1.14E-02| 4.54E-01 | 3.36E-01 | 1.59E-01 ok ok
Annual SO, Cost Benefit
($/ton) - 1.57E+06 1.88E+06 2.17E+06 | 1.64E+05 |1.04E+05|1.03E+04| 4.12E+05 | 3.05E+05 | 1.44E+05 *x *k

* NOy - Total nitrogen oxides reported as NO,
<> represents an increase in pollutant
**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, there is no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.3.08a
Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in New Y ork, Supporting Information
1.51 cords/yr Burned per Cordwood Fireplace in New Y ork

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
Cordwood CEiiEe) | e Gas Insert- [Gas Insert- [Gas Insert-| Gas Gas Gas Gas Log
Fireplace SIS N o NS B N N E e et [ Natural Natural Natwral | Insert- | "M% | insert- Set- | Gaslog
CEREEALE] TG Used for CREWIE | CEEIE Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG’ LPG, Vent Natural | Set-LPG,
. Cordwood |Cordwood Direct Gas, Vent| Vent Free
Heating Vent Vent Free Vent Free
Insert Insert Vent Free
Efficiency (%) 18 60 65 70 60 70 95 60 70 95 95 95
Annual Fuel Input (MJ/yr) 37,660 11,298 10,429 9,684 11,298 9,684 7,136 11,298 9,684 7,136 7,136 7,136
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 | 0.0157 0.0158 0.0158 0.0158 0.0241 | 0.0241 0.0241 [ 0.0158 0.0241
Annual Fuel Cost ($/yr) 293.84 88.15 81.37 151.78 177.97 152.54 112.40 271.79 | 232.96 171.66 112.40 171.66
Annualized Initial Cost ($/yr) - 186.21 181.03 | 233.33 183.02 183.02 183.02 181.13 | 181.13 181.13 | 117.89 116.58
Ancillary Cost ($/yr) 150.00 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 443.84 449.47 480.52 | 576.39 386.10 360.68 320.53 478.04 | 439.21 377.91 [ 255.41 313.35
Cost Difference ($/yr) - 5.63 36.68 | 132.55 | <57.74> | <83.16> | <123.31> | 34.20 | <4.63> | <65.93> |<188.43>|<130.49>

< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert

Table 3.3.08b

Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in New Y ork

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- L Gas Gas
Certified Certified Gas Vent-
Cordwood |\ sps Non- NSPS Gas Insert-| Insert- | Insert- Gas Insert-| Insert- Gas  |ree Gas|  Vent-
. Fireplace ) . Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Insert Gas, B Gas, Gas, " LPG, Vent Log Set-
Heatin Cordwood | Cordwood Vent Direct Vent Vent Direct Free Natural LPG
9 Insert Insert Vent Gas
Vent Free
PM (g/input MJ) 7.90E-01 | 3.88E-01 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03| 3.74E-03| 8.40E-03 | 8.40E-03 | 8.40E-03 | 3.74E-03| 8.40E-03
Total PM (g/yr) 2.98E+04 | 4.38E+03 | 4.51E+03 | 7.72E+02 | 4.23E+01 [3.62E+01(2.67E+01| 9.49E+01 | 8.13E+01 | 5.99E+01 |2.67E+01[5.99E+01
PM Reduction (g/yr) - 2.54E+04 | 2.53E+04 | 2.90E+04 | 2.97E+04 |2.97E+04|2.97E+04| 2.97E+04 | 2.97E+04 [ 2.97E+04 [2.97E+04|2.97E+04
Annual PM Cost Benefit ($/g) - 2.22E-04 1.45E-03 | 4.57E-03 * ** ** 1.15E-03 * * *x ok
Annual PM Cost Benefit
($/ton) - 2.01E+02 | 1.32E+03 | 4.15E+03 o ** * 1.05E+03 * * * *
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Table 3.3.08b continued
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in New Y ork

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
o o Gas Gas
Certified Certified Gas Vent-
Cordwood | spg Non. | NSPS Gas Insert-) Insert- | Insert- oo ysert | Insert- Gas |rree Gas| _ VO
. Fireplace . : Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Insert Gas, B Gas, Gas, " LPG, Vent Log Set-
Heatin Cordwood | Cordwood Vent Direct Vent Vent Direct Free Natural LPG
9 Insert Insert Vent Gas
Vent Free
VOC (g/input MJ) 4.87E-01 | 5.22E-01 4.44E-01 | 1.04E-03 | 2.30E-03 |2.30E-03|1.17E-03| 2.50E-02 | 2.50E-02 | 2.50E-02 | 2.71E-03| 2.50E-02
Total VOC (g/yr) 1.83E+04 | 5.89E+03 4.63E+03 | 1.01E+01 | 2.60E+01 |2.23E+01|8.35E+00| 2.82E+02 | 2.42E+02 | 1.78E+02 |1.93E+01|1.78E+02
VOC Reduction (g/yr) - 1.24E+04 | 1.37E+04 | 1.83E+04 | 1.83E+04 |1.83E+04|1.83E+04| 1.81E+04 | 1.81E+04 | 1.82E+04 |1.83E+04|1.82E+04
Annual VOC Cost Benefit
($/9) - 4.53E-04 2.68E-03 | 7.23E-03 * o * 1.89E-03 * ** * i
Annual VOC Cost Benefit
($/ton) - 4.11E+02 | 2.43E+03 | 6.56E+03 * o * 1.72E+03 * ** * i
CO (g/input MJ) 3.85E+00 | 3.64E+00 | 2.76E+00 | 4.17E-01 | 1.94E-02 |1.94E-02|3.01E-02| 5.84E-03 | 5.84E-03 | 5.84E-03 | 2.10E-02| 5.84E-03
Total CO (g/yr) 1.45E+05 | 4.11E+04 | 2.88E+04 | 4.04E+03 | 2.19E+02 |1.88E+02|2.15E+02| 6.60E+01 | 5.66E+01 |4.17E+01 |1.50E+02|4.17E+01
CO Reduction (g/yr) - 1.04E+05 1.16E+05 | 1.41E+05 | 1.45E+05 |1.45E+05|1.45E+05| 1.45E+05 | 1.45E+05 | 1.45E+05 |1.45E+05|1.45E+05
Annual CO Cost Benefit ($/g) - 5.42E-05 3.15E-04 | 9.40E-04 * i * 2.36E-04 * * * i
Annual CO Cost Benefit
($/ton) - 491E+01 | 2.86E+02 [ 8.52E+02 ** i * 2.14E+02 * * * i
NOy* (g/input MJ) 7.49E-02 | 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 |5.28E-02|4.17E-02| 5.45E-02 | 5.45E-02 | 5.45E-02 | 4.16E-02| 5.45E-02
Total NOy (g/yr) 2.82E+03 | 6.65E+02 3.77E+03 | 9.59E+02 | 5.97E+02 |5.11E+02(2.98E+02| 6.16E+02 | 5.28E+02 | 3.89E+02 (2.97E+02|3.89E+02
NOy Reduction (g/yr) - 2.16E+03 | <9.50E+02> | 1.86E+03 | 2.22E+03 [2.31E+03|2.52E+03| 2.20E+03 | 2.29E+03 | 2.43E+03 |[2.52E+03| 2.43E+03
Annual NO, Cost Benefit
($/9) - 2.61E-03 NA 7.12E-02 *x *x *x 1.55E-02 *x *x *x *x
Annual NO, Cost Benefit
($/ton) - 2.37E+03 NA 6.46E+04 *x *x *x 1.41E+04 *x *x *x *x
SO, (g/input MJ) 1.03E-02 | 1.03E-02 1.03E-02 | 8.34E-03 | 2.31E-04 |2.31E-04|2.31E-04| 3.65E-03 | 3.65E-03 | 3.65E-03 [ 2.31E-04| 3.65E-03
Total SO (glyr) 3.89E+02 | 1.17E+02 1.08E+02 | 8.07E+01 | 2.61E+00 |2.24E+00|1.65E+00| 4.12E+01 | 3.53E+01 | 2.60E+01 |1.65E+00|2.60E+01
SO2 Reduction (g/yr) - 2.72E+02 2.81E+02 | 3.08E+02 | 3.86E+02 |3.87E+02|3.87E+02| 3.48E+02 | 3.54E+02 | 3.63E+02 |3.87E+02| 3.63E+02
Annual SO, Cost Benefit ($/g) - 2.07E-02 | 1.30E-01 | 4.30E-01 ok ** *x 9.83E-02 ** ok ok **
Annual SO, Cost Benefit
($/ton) - 1.88E+04 1.18E+05 [ 3.90E+05 *x *x *x 8.92E+04 *x *x *x *x

* NOy - Total nitrogen oxides reported as NO,
<> represents an increase in pollutant
**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, thereis no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.3.09a

Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Pennsylvania, Supporting
Information
0.75 cords/yr Burned per Cordwood Fireplace in Pennsylvania

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
Cordwood Crniesl | Cenfifel Gas Insert- |Gas Insert- | Gas Insert- Gas Crs Gas Cris Loy
X NSPS Non-| NSPS Insert- Set- Gas Log
. Fireplace . : Pellet Natural Natural Natural Insert- Insert-
Appliance/Fuel Type Used for Catalytic | Catalytic Insert Gas B |Gas. Direct| Gas. vent | LPG. B LPG, LPG. Vent Natural | Set-LPG,
Heati Cordwood [Cordwood v ’t V i F, V ’t Direct F' Gas, Vent| Vent Free
eating Insert Insert en en ree en Vent ree Free
Efficiency (%) 18 60 65 70 60 70 95 60 70 95 95 95
Annual Fuel Input (MJ/yr) 18,963 5,689 5,251 4,876 5,689 4,876 3,593 5,689 4,876 3,593 3,593 3,593
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 | 0.0157 0.0158 0.0158 0.0158 0.0241 | 0.0241 0.0241 0.0158 0.0241
Annual Fuel Cost ($/yr) 147.96 44.39 40.97 76.42 89.61 76.81 56.60 136.86 | 117.30 86.43 56.60 86.43
Annualized Initial Cost ($/yr) - 186.21 181.03 | 233.33 183.02 183.02 183.02 181.13 | 181.13 181.13 117.89 116.58
Ancillary Cost ($/yr) 150.00 175.12 218.12 | 191.28 25.12 25.12 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 297.96 405.71 440.12 | 501.04 297.75 284.94 264.73 343.10 | 323.55 292.68 199.61 228.13
Cost Difference ($/yr) - 107.75 142.17 | 203.08 | <0.21> <13.01> | <33.23> | 45.15 25.60 <5.27> | <98.35> | <69.83>

<> - Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert

Table 3.3.09b

Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Pennsylvania

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- L Gas Gas
Certified Certified Gas Vent-
Cordwood |\ sps Non- NSPS Gas Insert-| Insert- | Insert- Gas Insert-| Insert- Gas  |ree Gas|  Vent-
. Fireplace ) . Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Insert Gas, B Gas, Gas, " LPG, Vent Log Set-
Heatin Cordwood | Cordwood Vent Direct Vent Vent Direct Free Natural LPG
9 Insert Insert Vent Gas
Vent Free
PM (g/input MJ) 7.90E-01 | 3.88E-01 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03| 3.74E-03| 8.40E-03 | 8.40E-03 | 8.40E-03 | 3.74E-03| 8.40E-03
Total PM (g/yr) 1.50E+04 | 2.21E+03 | 2.27E+03 | 3.89E+02 | 2.13E+01 |1.82E+01|1.34E+01| 4.78E+01 | 4.10E+01 | 3.02E+01 |1.34E+01|3.02E+01
PM Reduction (g/yr) - 1.28E+04 | 1.27E+04 | 1.46E+04 | 1.50E+04 [1.50E+04|1.50E+04| 1.49E+04 | 1.49E+04 | 1.50E+04 |1.50E+04|1.50E+04
Annual PM Cost Benefit ($/g) - 8.43E-03 1.12E-02 | 1.39E-02 o o i 3.02E-03 | 1.71E-03 o *x ok
Annual PM Cost Benefit
($/ton) - 7.65E+03 | 1.01E+04 | 1.26E+04 o ** * 2.74E+03 | 1.55E+03 * * *
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Table 3.3.09b continued
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Pennsylvania

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- . Gas Gas
Certified Certified Gas Vent-
Cordwood | spg Non. | NSPS Gas Insert-) Insert- | Insert- o ysert | Insert- Gas |rree Gas| _ VO
. Fireplace . : Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Insert Gas, B Gas, Gas, " LPG, Vent Log Set-
Heatin Cordwood | Cordwood Vent Direct Vent Vent Direct Free Natural LPG
9 Insert Insert Vent Gas
Vent Free
VOC (g/input MJ) 4.87E-01 | 5.22E-01 4.44E-01 1.04E-03 | 2.30E-03 |2.30E-03|1.17E-03| 2.50E-02 | 2.50E-02 | 2.50E-02 | 2.71E-03| 2.50E-02
Total VOC (g/yr) 9.24E+03 | 2.97E+03 2.33E+03 5.08E+00 | 1.31E+01 |1.12E+01(4.20E+00| 1.42E+02 | 1.22E+02 | 8.98E+01 |9.74E+00|8.98E+01
VOC Reduction (g/yr) - 6.27E+03 6.90E+03 | 9.23E+03 | 9.22E+03 |9.22E+03|9.23E+03| 9.09E+03 | 9.11E+03 | 9.15E+03 |9.23E+03|9.15E+03
Annual VOC Cost Benefit
($/9) - 1.72E-02 2.06E-02 | 2.20E-02 ** *x *x 496E-03 | 2.81E-03 i *x *x
Annual VOC Cost Benefit
($/ton) - 1.56E+04 | 1.87E+04 | 2.00E+04 ** *x *x 4 50E+03 | 2.55E+03 i *x *x
CO (g/input MJ) 3.85E+00 | 3.64E+00 | 2.76E+00 | 4.17E-01 | 1.94E-02 |1.94E-02|3.01E-02| 5.84E-03 | 5.84E-03 | 5.84E-03 | 2.10E-02| 5.84E-03
Total CO (g/yr) 7.31E+04 | 2.07E+04 1.45E+04 | 2.03E+03 | 1.10E+02 |9.46E+01|1.08E+02| 3.32E+01 | 2.85E+01 | 2.10E+01 |7.55E+01|2.10E+01
CO Reduction (g/yr) - 5.24E+04 5.86E+04 7.10E+04 | 7.30E+04 |7.30E+04|7.30E+04| 7.30E+04 | 7.30E+04 | 7.30E+04 |7.30E+04|7.30E+04
Annual CO Cost Benefit ($/g) - 2.06E-03 2.43E-03 | 2.86E-03 o *x *x 6.18E-04 | 3.50E-04 i *x *k
Annual CO Cost Benefit
($/ton) - 1.87E+03 | 2.20E+03 | 2.59E+03 o *x *x 5.61E+02 | 3.18E+02 *x *x *x
NOy* (g/input MJ) 7.49E-02 | 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 |5.28E-02|4.17E-02| 5.45E-02 | 5.45E-02 | 5.45E-02 | 4.16E-02| 5.45E-02
Total NOy (g/yr) 1.42E+03 | 3.35E+02 1.90E+03 4.83E+02 | 3.00E+02 (2.57E+02|1.50E+02| 3.10E+02 | 2.66E+02 | 1.96E+02 |1.49E+02|1.96E+02
NO, Reduction (g/yr) - 1.09E+03 | <4.78E+02> | 9.37E+02 | 1.12E+03 |1.16E+03|1.27E+03| 1.11E+03 | 1.15E+03 | 1.22E+03 [1.27E+03|1.22E+03
Annual NO, Cost Benefit
($/9) - 9.93E-02 NA 2.17E-01 *k ** *k 4.07E-02 | 2.22E-02 *k *k **
Annual NO, Cost Benefit
($/ton) - 9.01E+04 NA 1.97E+05 *k ** *k 3.69E+04 | 2.01E+04 *k *k **
SO (g/input MJ) 1.03E-02 | 1.03E-02 1.03E-02 | 8.34E-03 | 2.31E-04 |2.31E-04|2.31E-04| 3.65E-03 | 3.65E-03 | 3.65E-03 | 2.31E-04| 3.65E-03
Total SO (g/yr) 1.96E+02 | 5.88E+01 | 5.42E+01 | 4.07E+01 | 1.31E+00 |1.13E+00| 8.30E-01| 2.08E+01 | 1.78E+01 | 1.31E+01 | 8.30E-01|1.31E+01
SO, Reduction (g/yr) - 1.37E+02 1.42E+02 1.55E+02 | 1.95E+02 |1.95E+02|1.95E+02| 1.75E+02 | 1.78E+02 | 1.83E+02 [1.95E+02|1.83E+02
Annual SO, Cost Benefit ($/g) - 7.86E-01 | 1.00E+00 | 1.31E+00 o ok ** 2.58E-01 | 1.44E-01 ** ** b
Annual SO, Cost Benefit
($/ton) - 7.13E+05 9.11E+05 1.19E+06 *x *k *x 2.34E+05 | 1.30E+05 *x *x *k

* NOy - Total nitrogen oxides reported as NO,
<> represents an increase in pollutant
**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, there is no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.3.10a

Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Rhode Island, Supporting
Information
0.54 cords/yr Burned per Cordwood Fireplace in Rhode Island

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
Cordwood Crniesl | Cenfifel Gas Insernt- |Gas Insert- | Gas Insert- Gas Crs Gas Cris Loy
X NSPS Non-| NSPS Insert- Set- Gas Log
. Fireplace . : Pellet Natural Natural Natural Insert- Insert-
Appliance/Fuel Type Used for Catalytic | Catalytic Insert Gas B |Gas. Direct| Gas. vent | LPG. B LPG, LPG. Vent Natural | Set-LPG,
Heati Cordwood [Cordwood v ’t V i F, V ’t Direct F' Gas, Vent| Vent Free
eating Insert Insert en en ree en Vent ree Free
Efficiency (%) 18 60 65 70 60 70 95 60 70 95 95 95
Annual Fuel Input (MJ/yr) 12,939 3,882 3,583 3,327 3,882 3,327 2,452 3,882 3,327 2,452 2,452 2,452
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 | 0.0157 0.0158 0.0158 0.0158 0.0241 | 0.0241 0.0241 0.0158 0.0241
Annual Fuel Cost ($/yr) 100.96 30.29 27.96 52.15 61.15 52.41 38.62 93.38 80.04 58.98 38.62 58.98
Annualized Initial Cost ($/yr) - 186.21 181.03 233.33 183.02 183.02 183.02 181.13 181.13 181.13 117.89 116.58
Ancillary Cost ($/yr) 150.00 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 250.96 391.61 427.11 | 476.76 269.28 260.55 246.75 299.63 | 286.29 265.23 181.63 200.67
Cost Difference ($/yr) - 140.65 176.15 | 225.80 18.32 9.59 <4.21> 48.67 35.33 14.27 | <69.33> | <50.28>

<>- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert

Table 3.3.10b

Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Rhode Island

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- L Gas Gas
Certified Certified Gas Vent-
Cordwood |\ sps Non- NSPS Gas Insert-| Insert- | Insert- Gas Insert-| Insert- Gas  |ree Gas|  Vent-
. Fireplace ) . Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Used for Catalytic Catalytic " Gas. B Gas Gas LPG, B LPG, LPG Vent Log Set- Log Set-
Heatin Cordwood | Cordwood Ver’1t Direc;t Venin Vent Direct Fr,ee Natural I?PG
9 Insert Insert Vent Gas
Vent Free
PM (g/input MJ) 7.90E-01 | 3.88E-01 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03| 3.74E-03| 8.40E-03 | 8.40E-03 | 8.40E-03 | 3.74E-03| 8.40E-03
Total PM (g/yr) 1.02E+04 | 1.51E+03 | 1.55E+03 | 2.65E+02 | 1.45E+01 |1.24E+01|9.17E+00| 3.26E+01 | 2.79E+01 | 2.06E+01 |9.17E+00|2.06E+01
PM Reduction (g/yr) - 8.72E+03 | 8.68E+03 | 9.96E+03 | 1.02E+04 |1.02E+04|1.02E+04| 1.02E+04 | 1.02E+04 | 1.02E+04 [1.02E+04|1.02E+04
Annual PM Cost Benefit ($/g) - 1.61E-02 2.03E-02 | 2.27E-02 | 1.79E-03 |9.39E-04 ** 4.78E-03 | 3.47E-03 | 1.40E-03 ** **
Annual PM Cost Benefit
($/ton) - 1.46E+04 | 1.84E+04 | 2.06E+04 | 1.63E+03 [8.52E+02 i 4.33E+03 | 3.14E+03 | 1.27E+03 * *
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Table 3.3.10b continued
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Rhode Island

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- . Gas Gas
Certified Certified Gas Vent-
Cordwood | spg Non. | NSPS Gas Insert-) Insert- | Insert- o ysert | Insert- Gas |rree Gas| _ VO
. Fireplace . : Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Insert Gas, B Gas, Gas, " LPG, Vent Log Set-
Heatin Cordwood | Cordwood Vent Direct Vent Vent Direct Free Natural LPG
9 Insert Insert Vent Gas
Vent Free
VOC (g/input MJ) 4.87E-01 | 5.22E-01 4.44E-01 1.04E-03 | 2.30E-03 |2.30E-03|1.17E-03| 2.50E-02 | 2.50E-02 | 2.50E-02 | 2.71E-03| 2.50E-02
Total VOC (g/yr) 6.30E+03 | 2.02E+03 1.59E+03 3.47E+00 | 8.93E+00 |7.65E+00(2.87E+00| 9.70E+01 | 8.32E+01 | 6.13E+01 |6.64E+00|6.13E+01
VOC Reduction (g/yr) - 428E+03 | 4.71E+03 | 6.30E+03 | 6.29E+03 |6.29E+03|6.30E+03| 6.20E+03 | 6.22E+03 | 6.24E+03 |6.30E+03|6.24E+03
Annual VOC Cost Benefit
(%/9) - 3.29E-02 3.74E-02 3.59E-02 | 2.91E-03 | 1.52E-03 *x 7.84E-03 | 5.68E-03 | 2.29E-03 *x *x
Annual VOC Cost Benefit
($/ton) - 2.98E+04 3.39E+04 3.25E+04 | 2.64E+03 |1.38E+03 ** 7.12E+03 | 5.15E+03 | 2.07E+03 * *k
CO (g/input MJ) 3.85E+00 | 3.64E+00 | 2.76E+00 | 4.17E-01 | 1.94E-02 |1.94E-02|3.01E-02| 5.84E-03 | 5.84E-03 | 5.84E-03 | 2.10E-02| 5.84E-03
Total CO (g/yr) 4.99E+04 | 1.41E+04 9.90E+03 | 1.39E+03 | 7.53E+01 |6.45E+01|7.38E+01| 2.27E+01 | 1.94E+01 | 1.43E+01 |5.15E+01|1.43E+01
CO Reduction (g/yr) - 3.57E+04 4 .00E+04 4.85E+04 | 4.98E+04 |4.98E+04|4.98E+04| 4.98E+04 | 4.98E+04 | 4.98E+04 [4.98E+04|4.98E+04
Annual CO Cost Benefit ($/g) - 3.94E-03 441E-03 | 4.66E-03 | 3.68E-04 [1.93E-04 *x 9.77E-04 | 7.09E-04 | 2.86E-04 *x *x
Annual CO Cost Benefit
($/ton) - 3.57E+03 4,00E+03 4.23E+03 | 3.34E+02 [1.75E+02 ** 8.86E+02 | 6.43E+02 | 2.60E+02 ** **
NOy* (g/input MJ) 7.49E-02 | 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 |5.28E-02|4.17E-02| 5.45E-02 | 5.45E-02 | 5.45E-02 [ 4.16E-02| 5.45E-02
Total NOy (g/yr) 9.69E+02 | 2.29E+02 1.30E+03 3.29E+02 | 2.05E+02 |1.76E+02|1.02E+02| 2.12E+02 | 1.81E+02 | 1.34E+02 |1.02E+02|1.34E+02
NOx Reduction (g/yr) - 7.40E+02 | <3.26E+02> | 6.40E+02 | 7.64E+02 |7.93E+02|8.67E+02| 7.57E+02 | 7.88E+02 | 8.35E+02 |8.67E+02|8.35E+02
Annual NO, Cost Benefit
($/9) - 1.90E-01 NA 3.53E-01 | 2.40E-02 |1.21E-02 *k 6.43E-02 | 4.49E-02 | 1.71E-02 *k **
Annual NO, Cost Benefit
($/ton) - 1.72E+05 NA 3.20E+05 | 2.18E+04 |1.10E+04 *k 5.83E+04 | 4.07E+04 | 1.55E+04 *k **
SOz (g/input MJ) 1.03E-02 | 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04|2.31E-04| 3.65E-03 | 3.65E-03 | 3.65E-03 | 2.31E-04| 3.65E-03
Total SO (glyr) 1.34E+02 | 4.01E+01 | 3.70E+01 | 2.77E+01 | 8.97E-01 | 7.69E-01|5.66E-01| 1.42E+01 | 1.21E+01 | 8.95E+00 | 5.66E-01|8.95E+00
SO, Reduction (g/yr) - 9.36E+01 9.66E+01 1.06E+02 | 1.33E+02 |1.33E+02|1.33E+02| 1.19E+02 | 1.22E+02 | 1.25E+02 [1.33E+02|1.25E+02
Annual SO, Cost Benefit ($/g) - 1.50E+00 | 1.82E+00 |2.13E+00| 1.38E-01 |7.21E-02|  ** 4.07E-01 | 2.91E-01 | 1.14E-01 ok ok
Annual SO, Cost Benefit
($/ton) - 1.36E+06 1.65E+06 1.93E+06 | 1.25E+05 |6.55E+04 *k 3.70E+05 | 2.64E+05 | 1.04E+05 *x *k

* NOy - Total nitrogen oxides reported as NO,
<> represents an increase in pollutant
**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, there is no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table3.3.11a

Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in the District of Columbia, Supporting
Information
0.46 cords/yr Burned per Cordwood Fireplace in the District of Columbia

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
Cordwood Ceniled | Ceifed Gas Insert- |Gas Insert- | Gas Insert- Gas Cew Gas Crs Ley
Fireplace NSPS Non-i NSPS Pellet Natural Natural Natural Insert- Insert- Insert- Set- Gas Log
ApppllErEel s T Used for Ceipliile | Gl Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B L.PG’ LPG, Vent Natural | Set-LPG,
. Cordwood [Cordwood Direct Gas, Vent| Vent Free
Heating Vent Vent Free Vent Free
Insert Insert Vent Free
Efficiency (%) 18 60 65 70 60 70 95 60 70 95 95 95
Annual Fuel Input (MJ/yr) 10,884 3,265 3,014 2,799 3,265 2,799 2,062 3,265 2,799 2,062 2,062 2,062
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 | 0.0157 0.0158 0.0158 0.0158 0.0241 | 0.0241 0.0241 0.0158 0.0241
Annual Fuel Cost ($/yr) 84.92 25.48 23.52 43.86 51.43 44.09 32.48 78.55 67.33 49.61 32.48 49.61
Annualized Initial Cost ($/yr) - 186.21 181.03 | 233.33 183.02 183.02 183.02 181.13 | 181.13 181.13 117.89 116.58
Ancillary Cost ($/yr) 150.00 175.12 218.12 | 191.28 25.12 25.12 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 234.92 386.80 422.67 | 468.48 259.57 252.22 240.62 284.80 | 273.58 255.86 175.49 191.30
Cost Difference ($/yr) - 151.88 187.75 | 233.55 24.65 17.30 5.70 49.88 38.65 20.94 | <59.43> | <43.62>

< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert

Table3.3.11b

Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in the District of
Columbia

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
o o Gas Gas
Certified Certified Gas Vent-
i?rr: V\llgé): NSPS Non-|  NSPS Pellet G?\lsaltnlert- Natural | Natora) | G35 Insert| - Inser- InGs:ft- Free Gas Fr\e/znct.;_as
Appliance/Fuel Category Use%l for Catalytic Catalytic Insert Ga; B Gr:s Gz:s LPG, B LPG, LPG. Vent Log Set- Log Set
Heatin Cordwood | Cordwood Ver'1t Di ’t Vv t Vent Direct Fr,ee Natural EPG )
9 Insert Insert Irec en Vent Gas
Vent Free
PM (g/input MJ) 7.90E-01 | 3.88E-01 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03| 3.74E-03| 8.40E-03 | 8.40E-03 | 8.40E-03 | 3.74E-03| 8.40E-03
Total PM (g/yr) 8.60E+03 | 1.27E+03 | 1.30E+03 | 2.23E+02| 1.22E+01 [1.05E+01|7.71E+00| 2.74E+01 | 2.35E+01 | 1.73E+01 |7.71E+00|1.73E+01
PM Reduction (g/yr) - 7.33E+03 | 7.30E+03 | 8.38E+03 | 8.59E+03 |8.59E+03|8.59E+03| 8.57E+03 | 8.58E+03 [ 8.58E+03 [8.59E+03|8.58E+03
Annual PM Cost Benefit ($/g) - 2.07E-02 2.57E-02 | 2.79E-02 | 2.87E-03 [2.01E-03|6.63E-04| 5.82E-03 | 4.51E-03 | 2.44E-03 *x **
Annual PM Cost Benefit
($/ton) - 1.88E+04 | 2.33E+04 | 2.53E+04 | 2.60E+03 [1.83E+03[6.01E+02| 5.28E+03 | 4.09E+03 | 2.21E+03 *x *x
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Table 3.3.11b continued
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in the Digtrict of
Columbia

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- . Gas Gas
Certified Certified Gas Vent-
Cordwood | spg Non.|  NSPS Gas Insert-) Insert- | Insert- oo ycert | Insert- Gas Irree Gas| _ VO
. Fireplace . : Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Cord d| cord d Insert Gas, B Gas, Gas, Direct LPG, Vent Natural Log Set-
Heating orawoo orawoo Vent Direct Vent iz rec Free alura LPG
Insert Insert Vent Gas
Vent Free
VOC (g/input MJ) 4.87E-01 | 5.22E-01 4.44E-01 1.04E-03 | 2.30E-03 | 2.30E-03(1.17E-03| 2.50E-02 | 2.50E-02 | 2.50E-02 | 2.71E-03| 2.50E-02
Total VOC (g/yr) 5.30E+03 | 1.70E+03 1.34E+03 2.92E+00 | 7.51E+00 |6.44E+00(2.41E+00| 8.16E+01 | 7.00E+01 | 5.16E+01 |5.59E+00|5.16E+01
VOC Reduction (g/yr) - 3.60E+03 3.96E+03 | 5.30E+03 | 5.29E+03 |5.29E+03|5.30E+03| 5.22E+03 | 5.23E+03 | 5.25E+03 |5.30E+03|5.25E+03
Annual VOC Cost Benefit
(%/9) - 4.22E-02 474E-02 | 4.41E-02 | 4.66E-03 |3.27E-03| 1.08E-03| 9.56E-03 | 7.39E-03 | 3.99E-03 *x *x
Annual VOC Cost Benefit
($/ton) - 3.83E+04 | 4.30E+04 | 4.00E+04 | 4.22E+03 |2.96E+03(9.75E+02| 8.67E+03 | 6.70E+03 | 3.62E+03 *x *x
CO (g/input MJ) 3.85E+00 | 3.64E+00 | 2.76E+00 | 4.17E-01 | 1.94E-02 |1.94E-02|3.01E-02| 5.84E-03 | 5.84E-03 | 5.84E-03 | 2.10E-02| 5.84E-03
Total CO (g/yr) 4.19E+04 | 1.19E+04 8.33E+03 1.17E+03 | 6.33E+01 (5.43E+01(6.21E+01| 1.91E+01 | 1.63E+01 | 1.20E+01 |4.33E+01]|1.20E+01
CO Reduction (g/yr) - 3.01E+04 3.36E+04 4.08E+04 | 4.19E+04 (4.19E+04|4.19E+04| 4.19E+04 | 4.19E+04 | 4.19E+04 |4.19E+04|4.19E+04
Annual CO Cost Benefit ($/g) - 5.05E-03 5.59E-03 5.73E-03 | 5.89E-04 |4.13E-04|1.36E-04| 1.19E-03 | 9.22E-04 | 4.99E-04 *x *x
Annual CO Cost Benefit
($/ton) - 4 58E+03 5.07E+03 5.20E+03 | 5.34E+02 |3.75E+02|1.23E+02| 1.08E+03 | 8.37E+02 | 4.53E+02 ** **
NO«* (g/input MJ) 7.49E-02 | 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 |5.28E-02|4.17E-02| 5.45E-02 | 5.45E-02 | 5.45E-02 | 4.16E-02| 5.45E-02
Total NOy (g/yr) 8.15E+02 | 1.92E+02 1.09E+03 2.77E+02 | 1.72E+02 |1.48E+02(8.60E+01| 1.78E+02 | 1.53E+02 | 1.12E+02 |8.58E+01|1.12E+02
NOx Reduction (g/yr) - 6.23E+02 | <2.75E+02> | 5.38E+02 | 6.43E+02 |6.67E+02|7.29E+02| 6.37E+02 | 6.63E+02 | 7.03E+02 |7.29E+02|7.03E+02
Annual NO, Cost Benefit
($/9) - 2.44E-01 NA 4.34E-01 | 3.83E-02 |2.59E-02|7.81E-03| 7.83E-02 | 5.83E-02 | 2.98E-02 *k **
Annual NO, Cost Benefit
($/ton) - 2.21E+05 NA 3.94E+05 | 3.48E+04 |2.35E+04|7.09E+03| 7.10E+04 | 5.29E+04 | 2.70E+04 *k **
SOz (g/input MJ) 1.03E-02 | 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 |2.31E-04|2.31E-04| 3.65E-03 | 3.65E-03 | 3.65E-03 | 2.31E-04| 3.65E-03
Total SO, (glyr) 1.12E+02 | 3.37E+01 | 3.11E+01 | 2.33E+01| 7.54E-01 |6.47E-01|4.76E-01| 1.19E+01 | 1.02E+01 | 7.53E+00 | 4.76E-01|7.53E+00
SO, Reduction (g/yr) - 7.87E+01 8.13E+01 8.91E+01 | 1.12E+02 |1.12E+02|1.12E+02| 1.01E+02 | 1.02E+02 | 1.05E+02 |1.12E+02|1.05E+02
Annual SO, Cost Benefit ($/9) - 1.93E+00 | 2.31E+00 | 2.62E+00| 2.21E-01 |1.55E-01|5.09E-02| 4.96E-01 | 3.78E-01 | 2.00E-01 ** **
Annual SO, Cost Benefit
($/ton) - 1.75E+06 2.10E+06 2.38E+06 | 2.00E+05 |1.40E+05|4.62E+04| 4.50E+05 | 3.43E+05 | 1.81E+05 *x *k

* NOy - Total nitrogen oxides reported as NO,
<> represents an increase in pollutant
**: Since the annual total cost of high technology and/or alternative fuel isless than that of the existing device, thereis no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.3.12a
Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Vermont, Supporting Information
1.68 cords/yr Burned per Cordwood Fireplace in Vermont

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
Cordwood CEiiEe) | e Gas Insert- [Gas Insert- [Gas Insert-| Gas Gas Gas Gas Log
Fireplace SIS N o NS B N N E e et [ Natural Natural Natwral | Insert- | "M% | insert- Set- | Gaslog
CEREEALE] TG Used for CREWIE | CEEIE Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG’ LPG, Vent Natural | Set-LPG,
. Cordwood |Cordwood Direct Gas, Vent| Vent Free
Heating Vent Vent Free Vent Free
Insert Insert Vent Free
Efficiency (%) 18 60 65 70 60 70 95 60 70 95 95 95
Annual Fuel Input (MJ/yr) 40,656 12,197 11,258 10,454 12,197 10,454 7,703 12,197 | 10,454 7,703 7,703 7,703
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 | 0.0157 0.0158 0.0158 0.0158 0.0241 | 0.0241 0.0241 [ 0.0158 0.0241
Annual Fuel Cost ($/yr) 317.21 95.16 87.84 163.85 192.12 164.67 121.34 293.41 | 251.49 185.31 121.34 185.31
Annualized Initial Cost ($/yr) - 186.21 181.03 | 233.33 183.02 183.02 183.02 181.13 | 181.13 181.13 | 117.89 116.58
Ancillary Cost ($/yr) 150.00 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 467.21 456.49 486.99 | 588.46 400.25 372.81 329.47 499.66 | 457.74 391.56 264.35 327.01
Cost Difference ($/yr) - <10.72> 19.78 | 121.25 | <66.96> | <94.40> | <137.74> | 32.45 | <9.47> | <75.65> |<202.86> | <140.20>

< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert

Table 3.3.12b
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Vermont

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- L Gas Gas
Certified Certified Gas Vent-
Cordwood |\ sps Non- NSPS Gas Insert-| Insert- | Insert- Gas Insert-| Insert- Gas  |ree Gas| Vet
. Fireplace ) . Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Insert Gas, B Gas, Gas, " LPG, Vent Log Set-
Heatin Cordwood | Cordwood Vent Direct Vent Vent Direct Free Natural LPG
9 Insert Insert Vent Gas
Vent Free
PM (g/input MJ) 7.90E-01 | 3.88E-01 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03| 3.74E-03| 8.40E-03 | 8.40E-03 | 8.40E-03 | 3.74E-03| 8.40E-03
Total PM (g/yr) 3.21E+04 | 4.73E+03 | 4.87E+03 | 8.33E+02 | 4.56E+01 [3.91E+01(2.88E+01| 1.02E+02 | 8.78E+01 | 6.47E+01 |2.88E+01|6.47E+01
PM Reduction (g/yr) - 2.74E+04 | 2.73E+04 | 3.13E+04 | 3.21E+04 |3.21E+04|3.21E+04| 3.20E+04 | 3.20E+04 | 3.21E+04 [3.21E+04|3.21E+04
Annual PM Cost Benefit ($/g) - *x 7.26E-04 | 3.87E-03 ok ox ok 1.01E-03 *x *x ok *ox
Annual PM Cost Benefit
($/ton) - * 6.58E+02 | 3.52E+03 * ** * 9.19E+02 * * * *
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Table 3.3.12b continued
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Vermont

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- . Gas Gas
Certified Certified Gas Vent-
Cordwood | spg Non. | NSPS Gas Insert-) Insert- | Insert- o ysert | Insert- Gas |rree Gas| _ VO
. Fireplace . : Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Used f Catalytic Catalytic —— Gas. B G G LPG, B LPG, LPG. Vent Log Set- Log Set-
Hse?atinor Cordwood | Cordwood \?esr’n Dir&:asc,t Vgﬁi Vent Direct Fr,eeen Natural OI?P (f
9 Insert Insert Vent Gas
Vent Free
VOC (g/input MJ) 4.87E-01 | 5.22E-01 4.44E-01 1.04E-03 | 2.30E-03 |2.30E-03|1.17E-03| 2.50E-02 | 2.50E-02 | 2.50E-02 | 2.71E-03| 2.50E-02
Total VOC (g/yr) 1.98E+04 | 6.36E+03 5.00E+03 1.09E+01 | 2.81E+01 [2.40E+01|9.01E+00| 3.05E+02 | 2.61E+02 | 1.93E+02 |2.09E+01|1.93E+02
VOC Reduction (g/yr) - 1.34E+04 | 1.48E+04 | 1.98E+04 | 1.98E+04 |1.98E+04|1.98E+04| 1.95E+04 | 1.95E+04 [ 1.96E+04 |1.98E+04|1.96E+04
Annual VOC Cost Benefit
($/9) - i 1.34E-03 | 6.13E-03 ** *x *x 1.66E-03 *x i *x *x
Annual VOC Cost Benefit
($/ton) - i 1.21E+03 | 5.56E+03 ** *x *x 1.51E+03 *x *x xx *x
CO (g/input MJ) 3.85E+00 | 3.64E+00 | 2.76E+00 | 4.17E-01 | 1.94E-02 |1.94E-02|3.01E-02| 5.84E-03 | 5.84E-03 | 5.84E-03 | 2.10E-02| 5.84E-03
Total CO (g/yr) 1.57E+05 | 4.43E+04 | 3.11E+04 | 4.36E+03| 2.37E+02 |2.03E+02|2.32E+02| 7.12E+01 | 6.11E+01 [ 4.50E+01 |1.62E+02|4.50E+01
CO Reduction (g/yr) - 1.12E+05 1.26E+05 1.52E+05 | 1.56E+05 [1.56E+05|1.56E+05| 1.57E+05 | 1.57E+05 | 1.57E+05 |1.56E+05|1.57E+05
Annual CO Cost Benefit ($/g) - *x 1.58E-04 | 7.96E-04 ok ox ok 2.07E-04 *x *x ok *ox
Annual CO Cost Benefit
($/ton) - i 1.43E+02 | 7.22E+02 o *x *x 1.88E+02 *x ** *x *x
NOy* (g/input MJ) 7.49E-02 | 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 |5.28E-02|4.17E-02| 5.45E-02 | 5.45E-02 | 5.45E-02 | 4.16E-02| 5.45E-02
Total NOy (g/yr) 3.04E+03 | 7.18E+02 4.07E+03 1.03E+03 | 6.44E+02 [5.52E+02|3.21E+02| 6.65E+02 | 5.70E+02 | 4.20E+02 |3.20E+02(4.20E+02
NOy Reduction (g/yr) - 2.33E+03 | <1.03E+03> | 2.01E+03 | 2.40E+03 |2.49E+03(2.72E+03| 2.38E+03 | 2.47E+03 | 2.62E+03 |2.72E+03|2.62E+03
Annual NO, Cost Benefit
($/9) - *x NA 6.03E-02 *x *k *x 1.36E-02 *k *x *x **
Annual NO, Cost Benefit
($/ton) _ ** NA 5.47E+04 ** *% *%* 1.24E+04 *% ** *%* *%
SO (g/input MJ) 1.03E-02 | 1.03E-02 1.03E-02 | 8.34E-03 | 2.31E-04 |2.31E-04|2.31E-04| 3.65E-03 | 3.65E-03 | 3.65E-03 | 2.31E-04| 3.65E-03
Total SO (g/yr) 4.20E+02 | 1.26E+02 1.16E+02 8.72E+01 | 2.82E+00 |2.41E+00(1.78E+00| 4.45E+01 | 3.82E+01 | 2.81E+01 |1.78E+00|2.81E+01
SO, Reduction (g/yr) - 2.94E+02 3.04E+02 3.33E+02 | 4.17E+02 |4.18E+02(4.18E+02| 3.75E+02 | 3.82E+02 | 3.92E+02 |4.18E+02| 3.92E+02
Annual SO, Cost Benefit ($/g) - wh 6.52E-02 | 3.64E-01 o *k *x 8.64E-02 i wh ok o
Annual SO, Cost Benefit
($/ton) - *x 5.91E+04 3.31E+05 *x *k *x 7.84E+04 * *x *x *k

* NOy - Total nitrogen oxides reported as NO,
<> represents an increase in pollutant
**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, thereis no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.3.13a
Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in High HDD, Supporting Information
1.68 cords/yr Burned per Cordwood Fireplace in High HDD

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
Cordwood Cenfileel | e Gas Insert- |Gas Insert- | Gas Insert- Gas Crs Gas i Leg
Fireplace SIS N o NS B N N E e et [ Natural Natural Natwral | Insert- | "M% | insert- Set- | Gaslog
ApplEmeEiFE TP Used for CuEliile | CulElie Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG’ LPG, Vent Natural | Set-LPG,
. Cordwood [Cordwood Direct Gas, Vent| Vent Free
Heating Vent Vent Free Vent Free
Insert Insert Vent Free
Efficiency (%) 18 60 65 70 60 70 95 60 70 95 95 95
Annual Fuel Input (MJ/yr) 40,282 12,085 11,155 | 10,358 12,085 10,358 7,632 12,085 | 10,358 7,632 7,632 7,632
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 | 0.0157 0.0158 0.0158 0.0158 0.0241 | 0.0241 0.0241 0.0158 0.0241
Annual Fuel Cost ($/yr) 314.30 94.29 87.04 162.34 190.36 163.16 120.22 290.71 249.18 183.61 120.22 183.61
Annualized Initial Cost ($/yr) - 186.21 181.03 | 233.33 183.02 183.02 183.02 181.13 | 181.13 181.13 117.89 116.58
Ancillary Cost ($/yr) 150.00 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 464.30 455.61 486.19 | 586.96 398.49 371.30 328.36 496.96 | 455.43 389.86 263.23 325.30
Cost Difference ($/yr) - <8.68> 21.89 | 122.66 | <65.81> | <93.00> | <135.94> | 32.66 | <8.87> | <74.44> |<201.06>|<138.99>

< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert

Table 3.3.13b

Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in High HDD

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- L Gas Gas
Certified Certified Gas Vent-
Cordwood |\ sps Non- NSPS Gas Insert-| Insert- | Insert- Gas Insert-| Insert- Gas  |ree Gas|  Vent-
. Fireplace ) . Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Cord d| cord d Insert Gas, B Gas, Gas, Direct LPG, Vent Natural Log Set-
Heating orawoo orawoo Vent Direct Vent Ve rec Free alura LPG
Insert Insert Vent Gas
Vent Free
PM (g/input MJ) 7.90E-01 | 3.88E-01 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03| 3.74E-03| 8.40E-03 | 8.40E-03 | 8.40E-03 | 3.74E-03| 8.40E-03
Total PM (g/yr) 3.18E+04 | 4.69E+03 | 4.82E+03 | 8.26E+02 | 4.52E+01 [3.87E+01(2.85E+01| 1.02E+02 | 8.70E+01 | 6.41E+01 |2.85E+01(6.41E+01
PM Reduction (g/yr) - 2.71E+04 | 2.70E+04 | 3.10E+04 | 3.18E+04 |3.18E+04|3.18E+04| 3.17E+04 | 3.17E+04 | 3.18E+04 [3.18E+04|3.18E+04
Annual PM Cost Benefit ($/g) - *x 8.10E-04 | 3.96E-03 ok ox ok 1.03E-03 *x *x ok *ox
Annual PM Cost Benefit
($/ton) - * 7.35E+02 | 3.59E+03 o ** * 9.34E+02 * * * *
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Table 3.3.13b continued
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in High HDD

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
o o Gas Gas
Certified Certified Gas Vent-
Cordwood |\ sps Non- NSPS Gas Insert-| Insert- | Insert- Gas Insert-| Insert- Gas  |ree Gas|  Vent-
. Fireplace . : Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Used f Catalytic Catalytic —— Gas. B G G LPG, B LPG, LPG. Vent Log Set- Log Set-
Hse?atinor Cordwood | Cordwood \?;t Dir&:asc,t Vgﬁi Vent Direct Fr,eeen Natural OI?P (f
9 Insert Insert Vent Gas
Vent Free
VOC (g/input MJ) 4.87E-01 | 5.22E-01 4.44E-01 | 1.04E-03 | 2.30E-03 |2.30E-03|1.17E-03| 2.50E-02 | 2.50E-02 | 2.50E-02 | 2.71E-03| 2.50E-02
Total VOC (g/yr) 1.96E+04 | 6.30E+03 4.95E+03 | 1.08E+01 | 2.78E+01 |2.38E+01|8.93E+00| 3.02E+02 | 2.59E+02 | 1.91E+02 |2.07E+01|1.91E+02
VOC Reduction (g/yr) - 1.33E+04 | 1.47E+04 | 1.96E+04 | 1.96E+04 |1.96E+04|1.96E+04| 1.93E+04 | 1.94E+04 | 1.94E+04 |1.96E+04|1.94E+04
Annual VOC Cost Benefit
($/9) - * 1.49E-03 | 6.26E-03 o o * 1.69E-03 * ** * i
Annual VOC Cost Benefit
($/ton) - * 1.35E+03 | 5.68E+03 o o * 1.53E+03 * ** * i
CO (g/input MJ) 3.85E+00 | 3.64E+00 | 2.76E+00 | 4.17E-01 | 1.94E-02 |1.94E-02|3.01E-02| 5.84E-03 | 5.84E-03 | 5.84E-03 | 2.10E-02| 5.84E-03
Total CO (g/yr) 1.55E+05 | 4.39E+04 | 3.08E+04 | 4.32E+03 | 2.34E+02 |2.01E+02|2.30E+02| 7.06E+01 | 6.05E+01 | 4.46E+01 |1.60E+02|4.46E+01
CO Reduction (g/yr) - 1.11E+05 | 1.24E+05 | 1.51E+05| 1.55E+05 [1.55E+05(1.55E+05| 1.55E+05 | 1.55E+05 | 1.55E+05 |1.55E+05|1.55E+05
Annual CO Cost Benefit ($/g) - *x 1.76E-04 | 8.13E-04 ok ox ok 2.11E-04 *x *x ok *ox
Annual CO Cost Benefit
($/ton) - * 1.60E+02 | 7.38E+02 * i * 1.91E+02 * * ** **
NOy* (g/input MJ) 7.49E-02 | 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 |5.28E-02|4.17E-02| 5.45E-02 | 5.45E-02 | 5.45E-02 | 4.16E-02| 5.45E-02
Total NOy (g/yr) 3.02E+03 | 7.12E+02 4.03E+03 | 1.03E+03 | 6.38E+02 |5.47E+02(3.18E+02| 6.59E+02 | 5.65E+02 | 4.16E+02 [3.18E+02(4.16E+02
NOy Reduction (g/yr) - 2.31E+03 | <1.02E+03> | 1.99E+03 | 2.38E+03 [2.47E+03|2.70E+03| 2.36E+03 | 2.45E+03 | 2.60E+03 [2.70E+03|2.60E+03
Annual NO, Cost Benefit
($/9) - *x NA 6.16E-02 *x *x *x 1.39E-02 *x *x *x *x
Annual NO, Cost Benefit
($/ton) - ** NA 5.59E+04 ** *x ** 1.26E+04 *x ** ** *x
SO, (g/input MJ) 1.03E-02 | 1.03E-02 1.03E-02 | 8.34E-03 | 2.31E-04 |2.31E-04|2.31E-04| 3.65E-03 | 3.65E-03 | 3.65E-03 [ 2.31E-04| 3.65E-03
Total SO (glyr) 4.16E+02 | 1.25E+02 1.15E+02 | 8.64E+01 | 2.79E+00 |2.39E+00|1.76E+00| 4.41E+01 | 3.78E+01 | 2.79E+01 |1.76E+00|2.79E+01
SO2 Reduction (g/yr) - 2.91E+02 3.01E+02 | 3.30E+02 | 4.13E+02 |4.14E+02(4.14E+02| 3.72E+02 | 3.78E+02 | 3.88E+02 (4.14E+02|3.88E+02
Annual SO, Cost Benefit ($/g) - wh 7.28E-02 | 3.72E-01 o *k *x 8.78E-02 i wh ok o
Annual SO, Cost Benefit
($/ton) - *x 6.60E+04 | 3.37E+05 *x *x *x 7.97E+04 *x *x *x *x

* NOy - Total nitrogen oxides reported as NO,
<> represents an increase in pollutant
**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, there is no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.3.14a

Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Medium HDD, Supporting
Information
0.50 cords/yr Burned per Cordwood Fireplace in Medium HDD

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
Cordwood Crnfiesl | Canfifel Gas Insert- |Gas Insert- | Gas Insert- Gas Crs Gas Cris Loy
X NSPS Non-| NSPS Insert- Set- Gas Log
. Fireplace . : Pellet Natural Natural Natural Insert- Insert-
Appliance/Fuel Type Used for Catalytic | Catalytic Insert Gas B |Gas. Direct| Gas. vent | LPG. B LPG, LPG. Vent Natural | Set-LPG,
Heati Cordwood [Cordwood v ’t V i F, V ’t Direct F' Gas, Vent| Vent Free
eating Insert Insert en en ree en Vent ree Free
Efficiency (%) 18 60 65 70 60 70 95 60 70 95 95 95
Annual Fuel Input (MJ/yr) 11,989 3,597 3,320 3,083 3,597 3,083 2,272 3,597 3,083 2,272 2,272 2,272
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 | 0.0157 0.0158 0.0158 0.0158 0.0241 | 0.0241 0.0241 0.0158 0.0241
Annual Fuel Cost ($/yr) 93.54 28.06 25.90 48.32 56.65 48.56 35.78 86.52 74.16 54.65 35.78 54.65
Annualized Initial Cost ($/yr) - 186.21 181.03 233.33 183.02 183.02 183.02 181.13 181.13 181.13 117.89 116.58
Ancillary Cost ($/yr) 150.00 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 243.54 389.38 425.05 | 472.93 264.79 256.69 243.92 292.77 | 280.41 260.89 178.79 196.34
Cost Difference ($/yr) - 145.84 181.51 | 229.39 21.25 13.15 0.38 49.23 36.87 17.35 | <64.75> | <47.20>

<> - Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert

Table 3.3.14b

Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Medium HDD

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- L Gas Gas
Certified Certified Gas Vent-
Cordwood |\ sps Non- NSPS Gas Insert-| Insert- | Insert- Gas Insert-| Insert- Gas  |ree Gas|  Vent-
. Fireplace ) . Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Insert Gas, B Gas, Gas, ; LPG, Vent Log Set-
Heatin Cordwood | Cordwood Vent Direct Vent Vent Direct Free Natural LPG
9 Insert Insert Vent Gas
Vent Free
PM (g/input MJ) 7.90E-01 | 3.88E-01 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03| 3.74E-03| 8.40E-03 | 8.40E-03 | 8.40E-03 | 3.74E-03| 8.40E-03
Total PM (g/yr) 9.47E+03 | 1.39E+03 | 1.44E+03 | 2.46E+02| 1.35E+01 [1.15E+01(8.50E+00| 3.02E+01 | 2.59E+01 | 1.91E+01 |8.50E+00|1.91E+01
PM Reduction (g/yr) - 8.08E+03 | 8.04E+03 | 9.23E+03 | 9.46E+03 |9.46E+03|9.46E+03| 9.44E+03 | 9.45E+03 | 9.45E+03 |9.46E+03|9.45E+03
Annual PM Cost Benefit ($/g) - 1.81E-02 2.26E-02 | 2.49E-02 | 2.25E-03 | 1.39E-03|3.96E-05| 5.21E-03 | 3.90E-03 | 1.84E-03 ** **
Annual PM Cost Benefit
($/ton) - 1.64E+04 | 2.05E+04 | 2.26E+04 | 2.04E+03 [1.26E+03[3.59E+01| 4.73E+03 | 3.54E+03 | 1.67E+03 * *
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Table 3.3.14b continued
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Medium HDD

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- . Gas Gas
Certified Certified Gas Vent-
Cordwood |\ spgNon. | NSPS Gas Insert-) Insert- | Insert- o ysert | Insert- Gas |rree Gas| _ VO
. Fireplace . : Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Insert Gas, B Gas, Gas, : LPG, Vent Log Set-
Heatin Cordwood | Cordwood Vent Direct Vent Vent Direct Free Natural LPG
9 Insert Insert Vent Gas
Vent Free
VOC (g/input MJ) 4.87E-01 | 5.22E-01 4.44E-01 1.04E-03 | 2.30E-03 |2.30E-03|1.17E-03| 2.50E-02 | 2.50E-02 | 2.50E-02 | 2.71E-03| 2.50E-02
Total VOC (g/yr) 5.84E+03 | 1.88E+03 1.47E+03 3.21E+00 | 8.27E+00 |7.09E+00|2.66E+00| 8.99E+01 | 7.71E+01 | 5.68E+01 |6.16E+00|5.68E+01
VOC Reduction (g/yr) - 3.96E+03 4.36E+03 | 5.84E+03 | 5.83E+03 |5.83E+03|5.84E+03| 5.75E+03 | 5.76E+03 | 5.78E+03 |5.83E+03|5.78E+03
Annual VOC Cost Benefit
(%/9) - 3.68E-02 4,16E-02 3.93E-02 | 3.64E-03 | 2.26E-03| 6.43E-05| 8.56E-03 | 6.40E-03 | 3.00E-03 *x *x
Annual VOC Cost Benefit
($/ton) - 3.34E+04 | 3.77E+04 | 3.57E+04 | 3.31E+03 |2.05E+03|5.83E+01| 7.77E+03 | 5.81E+03 | 2.72E+03 *x *x
CO (g/input MJ) 3.85E+00 | 3.64E+00 | 2.76E+00 | 4.17E-01 | 1.94E-02 |1.94E-02|3.01E-02| 5.84E-03 | 5.84E-03 | 5.84E-03 | 2.10E-02| 5.84E-03
Total CO (g/yr) 4.62E+04 | 1.31E+04 9.17E+03 | 1.29E+03 | 6.98E+01 |5.98E+01|6.84E+01| 2.10E+01 | 1.80E+01 | 1.33E+01 |4.77E+01|1.33E+01
CO Reduction (g/yr) - 3.31E+04 3.70E+04 4.49E+04 | 4.61E+04 |4.61E+04|4.61E+04| 4.62E+04 | 4.62E+04 | 4.62E+04 (4.61E+04|4.62E+04
Annual CO Cost Benefit ($/g) - 4.40E-03 4,90E-03 5.11E-03 | 4.61E-04 | 2.85E-04|8.13E-06| 1.07E-03 | 7.99E-04 | 3.76E-04 *x *x
Annual CO Cost Benefit
($/ton) - 4,00E+03 4 .45E+03 4.63E+03 | 4.18E+02 |2.59E+02|7.38E+00| 9.67E+02 | 7.24E+02 | 3.41E+02 ** **
NOy* (g/input MJ) 7.49E-02 | 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 |5.28E-02|4.17E-02| 5.45E-02 | 5.45E-02 | 5.45E-02 [ 4.16E-02| 5.45E-02
Total NOy (g/yr) 8.98E+02 | 2.12E+02 1.20E+03 3.05E+02 | 1.90E+02 |1.63E+02(9.47E+01| 1.96E+02 | 1.68E+02 | 1.24E+02 |9.45E+01|1.24E+02
NOx Reduction (g/yr) - 6.86E+02 | <3.02E+02> | 5.93E+02 | 7.08E+02 |7.35E+02|8.03E+02| 7.02E+02 | 7.30E+02 | 7.74E+02 |8.03E+02|7.74E+02
Annual NO, Cost Benefit
($/9) - 2.13E-01 NA 3.87E-01 | 3.00E-02 |1.79E-02|4.67E-04| 7.01E-02 | 5.05E-02 | 2.24E-02 *k **
Annual NO, Cost Benefit
($/ton) - 1.93E+05 NA 3.51E+05 | 2.72E+04 |1.62E+04|4.24E+02| 6.36E+04 | 4.58E+04 | 2.03E+04 *k **
SOz (g/input MJ) 1.03E-02 | 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04|2.31E-04| 3.65E-03 | 3.65E-03 | 3.65E-03 | 2.31E-04| 3.65E-03
Total SO (glyr) 1.24E+02 | 3.72E+01 | 3.43E+01 | 2.57E+01 | 8.31E-01 |7.12E-01|5.25E-01| 1.31E+01 | 1.13E+01 | 8.29E+00 | 5.25E-01|8.29E+00
SO, Reduction (g/yr) - 8.67E+01 8.95E+01 9.81E+01 | 1.23E+02 |1.23E+02|1.23E+02| 1.11E+02 | 1.13E+02 | 1.16E+02 |1.23E+02|1.16E+02
Annual SO, Cost Benefit ($/g) - 1.68E+00 | 2.03E+00 | 2.34E+00| 1.73E-01 |1.07E-01|3.04E-03| 4.45E-01 | 3.27E-01 | 1.50E-01 ok ok
Annual SO, Cost Benefit
($/ton) - 1.53E+06 1.84E+06 2.12E+06 | 1.57E+05 |9.69E+04(2.76E+03| 4.03E+05 | 2.97E+05 | 1.36E+05 *x *k

* NOy - Total nitrogen oxides reported as NO,
<> represents an increase in pollutant
**: Since the annual total cost of high technology and/or alternative fuel isless than that of the existing device, thereis no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.3.15a
Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Low HDD, Supporting Information
0.51 cords/yr Burned per Cordwood Fireplace in Low HDD

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
Cordwood Cenfilel | e Gas Insert- |Gas Insert- | Gas Insert- Gas Crs Gas i Leg
Fireplace RSB NN S B N N E e et [ Naiiral Natural Natwral | Insert- | "M% | insert- Set- | Gaslog
ApplEmeEiFE TP Used for CuEliile | CulElie Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG’ LPG, Vent Natural | Set-LPG,
. Cordwood [Cordwood Direct Gas, Vent|Vent Free
Heating Vent Vent Free Vent Free
Insert Insert Vent Free
Efficiency (%) 18 60 65 70 60 70 95 60 70 95 95 95
Annual Fuel Input (MJ/yr) 12,229 3,669 3,386 3,144 3,669 3,144 2,317 3,669 3,144 2,317 2,317 2,317
Fuel Cost ($/input MJ) 0.0078 0.0078 0.0078 | 0.0157 0.0158 0.0158 0.0158 0.0241 | 0.0241 0.0241 0.0158 0.0241
Annual Fuel Cost ($/yr) 95.41 28.62 26.42 49.28 57.79 49,53 36.50 88.25 75.64 55.74 36.50 55.74
Annualized Initial Cost ($/yr) - 186.21 181.03 | 233.33 183.02 183.02 183.02 181.13 | 181.13 181.13 117.89 116.58
Ancillary Cost ($/yr) 150.00 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12 25.12 25.12
Total Cost ($/yr) 245.41 389.95 425.57 473.89 265.92 257.67 244.63 29450 | 281.89 261.99 179.51 197.43
Cost Difference ($/yr) - 144.53 180.16 | 228.48 20.51 12.25 <0.78> 49.09 36.48 16.57 | <65.90> | <47.98>

< >- Alternative appliance or fuel type has an annual cost lower than the uncertified cordwood fireplace insert

Table 3.3.15b
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Low HDD

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- L Gas Gas
Certified Certified Gas Vent-
Cordwood |\ sps Non- NSPS Gas Insert-| Insert- | Insert- Gas Insert-| Insert- Gas  |ree Gas|  Vent-
. Fireplace ) . Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Insert Gas, B Gas, Gas, ; LPG, Vent Log Set-
Heatin Cordwood | Cordwood Vent Direct Vent Vent Direct Free Natural LPG
9 Insert Insert Vent Gas
Vent Free
PM (g/input MJ) 7.90E-01 | 3.88E-01 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03| 3.74E-03| 8.40E-03 | 8.40E-03 | 8.40E-03 | 3.74E-03| 8.40E-03
Total PM (g/yr) 9.66E+03 | 1.42E+03 | 1.46E+03 | 2.51E+02| 1.37E+01 [1.18E+01(8.67E+00| 3.08E+01 | 2.64E+01 | 1.95E+01 |8.67E+00|1.95E+01
PM Reduction (g/yr) - 8.24E+03 | 8.20E+03 | 9.41E+03 | 9.65E+03 |9.65E+03|9.65E+03| 9.63E+03 | 9.64E+03 [ 9.64E+03 [9.65E+03|9.64E+03
Annual PM Cost Benefit ($/g) - 1.75E-02 2.20E-02 | 2.43E-02 | 2.13E-03 |1.27E-03 ** 5.10E-03 | 3.79E-03 | 1.72E-03 ** **
Annual PM Cost Benefit
($/ton) - 1.59E+04 | 1.99E+04 | 2.20E+04 | 1.93E+03 [1.15E+03 i 4.62E+03 | 3.43E+03 | 1.56E+03 * *
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Table 3.3.15b continued
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in Low HDD

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
- . Gas Gas
Certified Certified Gas Vent-
Cordwood | spg Non. | NSPS Gas Insert-) Insert- | Insert- o ysert | Insert- Gas Irree Gas| _ VO
. Fireplace . : Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Cord d| cord d Insert Gas, B Gas, Gas, Direct LPG, Vent N Log Set-
Heating orawoo orawoo Vent Direct Vent Vent Irec Free atura LPG
Insert Insert Vent Gas
Vent Free
VOC (g/input MJ) 4.87E-01 | 5.22E-01 4.44E-01 1.04E-03 | 2.30E-03 |2.30E-03|1.17E-03| 2.50E-02 | 2.50E-02 | 2.50E-02 | 2.71E-03| 2.50E-02
Total VOC (g/yr) 5.96E+03 | 1.91E+03 1.50E+03 3.28E+00 | 8.44E+00 |7.23E+00|2.71E+00| 9.17E+01 | 7.86E+01 | 5.79E+01 |6.28E+00|5.79E+01
VOC Reduction (g/yr) - 4,04E+03 4.45E+03 | 5.95E+03 | 5.95E+03 |5.95E+03|5.95E+03| 5.86E+03 | 5.88E+03 | 5.90E+03 |5.95E+03|5.90E+03
Annual VOC Cost Benefit
(%/9) - 3.58E-02 4,05E-02 3.84E-02 | 3.45E-03 | 2.06E-03 *x 8.37E-03 | 6.21E-03 | 2.81E-03 *x *x
Annual VOC Cost Benefit
($/ton) - 3.24E+04 3.67E+04 3.48E+04 | 3.13E+03 |1.87E+03 ** 7.59E+03 | 5.63E+03 | 2.55E+03 * *k
CO (g/input MJ) 3.85E+00 | 3.64E+00 | 2.76E+00 | 4.17E-01 | 1.94E-02 |1.94E-02|3.01E-02| 5.84E-03 | 5.84E-03 | 5.84E-03 | 2.10E-02| 5.84E-03
Total CO (g/yr) 4. 71E+04 | 1.33E+04 9.36E+03 | 1.31E+03 | 7.12E+01 |6.10E+01|6.97E+01| 2.14E+01 | 1.84E+01 | 1.35E+01 |4.87E+01|1.35E+01
CO Reduction (g/yr) - 3.38E+04 3.78E+04 4 58E+04 | 4.70E+04 |4.71E+04|4.70E+04| 4.71E+04 | 4.71E+04 |4.71E+04 (4.71E+04|4.71E+04
Annual CO Cost Benefit ($/g) - 4.28E-03 477E-03 | 4.99E-03 | 4.36E-04 |2.60E-04 *x 1.04E-03 | 7.75E-04 | 3.52E-04 *x *x
Annual CO Cost Benefit
($/ton) - 3.88E+03 4.33E+03 4 53E+03 | 3.96E+02 (2.36E+02 ** 9.46E+02 | 7.03E+02 | 3.19E+02 ** **
NOy* (g/input MJ) 7.49E-02 | 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 |5.28E-02|4.17E-02| 5.45E-02 | 5.45E-02 | 5.45E-02 [ 4.16E-02| 5.45E-02
Total NOy (g/yr) 9.16E+02 | 2.16E+02 1.22E+03 3.11E+02 | 1.94E+02 |1.66E+02(9.66E+01| 2.00E+02 | 1.71E+02 | 1.26E+02 |9.64E+01|1.26E+02
NOx Reduction (g/yr) - 7.00E+02 | <3.08E+02> | 6.04E+02 | 7.22E+02 |7.50E+02|8.19E+02| 7.16E+02 | 7.44E+02 | 7.89E+02 |8.19E+02|7.89E+02
Annual NO, Cost Benefit
($/9) - 2.07E-01 NA 3.78E-01 | 2.84E-02 | 1.63E-02 *k 6.86E-02 | 4.90E-02 | 2.10E-02 *k **
Annual NO, Cost Benefit
($/ton) - 1.87E+05 NA 3.43E+05 | 2.58E+04 |1.48E+04 *k 6.22E+04 | 4.45E+04 | 1.90E+04 *k **
SOz (g/input MJ) 1.03E-02 | 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04|2.31E-04| 3.65E-03 | 3.65E-03 | 3.65E-03 | 2.31E-04| 3.65E-03
Total SO (glyr) 1.26E+02 | 3.79E+01 | 3.50E+01 | 2.62E+01 | 8.47E-01 |7.26E-01|5.35E-01| 1.34E+01 | 1.15E+01 | 8.46E+00 | 5.35E-01|8.46E+00
SO, Reduction (g/yr) - 8.84E+01 9.13E+01 1.00E+02 | 1.25E+02 |1.26E+02|1.26E+02( 1.13E+02 | 1.15E+02 | 1.18E+02 [1.26E+02|1.18E+02
Annual SO, Cost Benefit ($/g) - 1.63E+00 | 1.97E+00 | 2.28E+00| 1.63E-01 |9.76E-02|  ** 4.35E-01 | 3.18E-01 | 1.41E-01 ok ok
Annual SO, Cost Benefit
($/ton) - 1.48E+06 1.79E+06 2.07E+06 | 1.48E+05 |8.85E+04 *k 3.94E+05 | 2.88E+05 | 1.28E+05 *x *k

* NOy - Total nitrogen oxides reported as NO,
<> represents an increase in pollutant
**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, there is no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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3.4. Centralized Cordwood Heating System

The most likely replacements for an existing centralized cordwood heating system include a
pellet furnace or boiler, and a gas furnace or boiler (gas includes both LPG and natural gas).
Replacement of the centralized cordwood heating system requires the proper disposal of the old
unit, which adds approximately $100 to the total installation cost of the replacement unit.
Calculations and assumptions for replacement of a centralized cordwood heating system include
further explanation of those already listed in Section 3.

Calculations and Assumptions

Annua fuel input for new unit: input MJyr (new)
MJyr (old) X (efficiency (old) / efficiency (new))
Efficiency References:
Centralized Cordwood Heating System: 10, 30.1-30.2
Pellet Furnace/Boiler: same as for pellet stoves
Gas Furnace/Boiler: 41

Annualized installation/replacement cost: $/yr*?
Install/replace, gas plumbing, and old unit removal cost; al divided by the unit lifetime
Pellet furnace/boiler: $4,475 / 16 yrs = $279.70/yr
Gas furnace/boiler — natura gas, LPG: $3,675 / 16 yrs = $229.70/yr

Ancillary costs: sum of ab and ¢ per appliance: $/yr
a) Chimney cleaning — cost per cleaning X cleanings per year = $/yr*
Centralized Cordwood Heating System: $150 X 1 cleaning/yr = $150/yr
Pellet furnace/boiler: $150 X 1 cleaning/yr = $150/yr
b) Electricity costs:
Hours of use per year®® (for 6 month heating season, Oct-March) assumed to be:
182days @ 14 hrs/day = 2,548 hrslyr
Centralized Cordwood Heating System: 0.489 kw X 2,548 hrs/yr X $0.13/kw-h
= $158.69/yr
Pellet furnace/boiler: 0.739 kw X 2,548 hrglyr X $0.13/kw-h = $239.91/yr
Gas furnace/boiler — natural gas, LPG: 0.489 kw X 2,548 hrs/yr X $0.13/kw-h
= $158.69/yr

Total annual emissions for each category: glyr
Total annual emissions = emission factor (g/MJ) X annua fuel input (MJyr)
Emission factorsin g/input MJ
Wood burning emission factors converted from g/kg‘>?*® to g/MJ by dividing the g/kg
emission factor by the average fuel LHV* (MJkg)
Pellet furnace/boiler emission factors converted from g/kgf*"411:418419102426-27 4 g\ 3
by dividing the g/kg emission factor by the average pellet heat content®’
(MJkg)
Natural Gas furnace/boiler emission factors converted to g/MF"=°
LPG Gas furnace/boiler emission factors converted to g/MJP+3°
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Table 3.4.01a
Replacement of an Existing Centralized Cordwood Heating System in Connecticut, Supporting
Information
3.41 cords/yr Burned per Centralized Cordwood Heating System in Connecticut

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cgrei\ﬁﬁod Pellet Gas Furnaces Gas
Appliance/Fuel Type 9 Furnaces and | and Boilers- |Furnaces and
SYRIEUE Boilers Natural Gas | Boilers-LPG
(Furnaces and
Boilers)
Efficiency (%) a7 75 79 79
Annual Fuel Input (MJ/yr) 88,124 55,224 52,428 52,428
Fuel Cost ($/input MJ) 0.0078 0.0157 0.0158 0.0241
Annual Fuel Cost ($/yr) 687.58 865.53 825.84 1,261.23
Annualized Initial Cost ($/yr) - 285.94 229.69 229.69
Ancillary Cost ($/yr) 308.69 389.91 158.69 158.69
Total Cost ($/yr) 996.27 1,541.38 1,214.22 1,649.62
Cost Difference ($/yr) - 545.11 217.95 653.35
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Table 3.4.01b
Cost Benefit for the Replacement of an Existing Centralized Cordwood Heating System in

Connecticut
Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cordwood Gas Furnaces | Gas Furnaces
Appliance/Fuel Category Heating Systems Pe;'ﬁ; FBl:)r”r;a:ges and Boilers- and Boilers-
(Furnaces and Natural Gas LPG
Boilers)
PM (g/input MJ) 7.13E-01 7.90E-02 3.74E-03 8.40E-03
Total PM (g/yr) 6.28E+04 4.36E+03 1.96E+02 4.40E+02
PM Reduction (g/yr) - 5.84E+04 6.26E+04 6.24E+04
Annual PM Cost Benefit ($/g) - 9.33E-03 3.48E-03 1.05E-02
Annual PM Cost Benefit ($/ton) - 8.46E+03 3.16E+03 9.50E+03
VOC (g/input MJ) 3.02E-01 1.03E-03 2.30E-03 2.50E-02
Total VOC (g/yr) 2.66E+04 5.69E+01 1.21E+02 1.31E+03
VOC Reduction (g/yr) - 2.66E+04 2.65E+04 2.53E+04
Annual VOC Cost Benefit ($/g) - 2.05E-02 8.22E-03 2.58E-02
Annual VOC Cost Benefit ($/ton) - 1.86E+04 7.46E+03 2.34E+04
CO (g/input MJ) 4.74E+00 4.13E-01 1.73E-02 5.84E-03
Total CO (g/yr) 4.18E+05 2.28E+04 9.07E+02 3.06E+02
CO Reduction (g/yr) - 3.95E+05 4,17E+05 4,17E+05
Annual CO Cost Benefit ($/g) - 1.38E-03 5.23E-04 1.56E-03
Annual CO Cost Benefit ($/ton) - 1.25E+03 4.74E+02 1.42E+03
NO,* (g/input MJ) 4.75E-02 9.81E-02 4.53E-02 5.45E-02
Total NOy (g/yr) 4.19E+03 5.42E+03 2.37E+03 2.86E+03
NOx Reduction (g/yr) - <1.23E+03> 1.81E+03 1.33E+03
Annual NO, Cost Benefit ($/g) - NA 1.20E-01 4.91E-01
Annual NOy Cost Benefit ($/ton) - NA 1.09E+05 4.46E+05
SO (g/input MJ) 5.22E-02 8.26E-03 2.31E-04 3.65E-03
Total SO, (g/yr) 4.60E+03 4.56E+02 1.21E+01 1.91E+02
SO Reduction (g/yr) - 4.14E+03 4 58E+03 4.41E+03
Annual SO, Cost Benefit ($/g) - 1.32E-01 4.75E-02 1.48E-01
Annual SO, Cost Benefit ($/ton) - 1.19E+05 4.31E+04 1.35E+05

* NOy - Total nitrogen oxides reported as NO5.

<> represents an increase in pollutant.

NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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Table 3.4.02a
Replacement of an Existing Centralized Cordwood Heating System in Delaware, Supporting
Information
0.75 cords/yr Burned per Centralized Cordwood Heating System in Delaware

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cgrei\ﬁﬁod Pellet Gas Furnaces Gas
Appliance/Fuel Type 9 Furnaces and | and Boilers- |Furnaces and
SYRIEUE Boilers Natural Gas | Boilers-LPG
(Furnaces and
Boilers)
Efficiency (%) a7 75 79 79
Annual Fuel Input (MJ/yr) 17,536 10,989 10,433 10,433
Fuel Cost ($/input MJ) 0.0078 0.0157 0.0158 0.0241
Annual Fuel Cost ($/yr) 136.82 172.23 164.33 250.97
Annualized Initial Cost ($/yr) - 285.94 229.69 229.69
Ancillary Cost ($/yr) 308.69 389.91 158.69 158.69
Total Cost ($/yr) 445,51 848.08 552.71 639.35
Cost Difference ($/yr) - 402.56 107.20 193.84
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Table 3.4.02b
Cost Benefit for the Replacement of an Existing Centralized Cordwood Heating System in
Delaware

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cordwood Gas Furnaces | Gas Furnaces
Appliance/Fuel Category Heating Systems Pe;'ﬁ; FBl:)r”r;a:ges and Boilers- and Boilers-
(Furnaces and Natural Gas LPG
Boilers)
PM (g/input MJ) 7.13E-01 7.90E-02 3.74E-03 8.40E-03
Total PM (g/yr) 1.25E+04 8.68E+02 3.90E+01 8.76E+01
PM Reduction (g/yr) - 1.16E+04 1.25E+04 1.24E+04
Annual PM Cost Benefit ($/g) - 3.46E-02 8.60E-03 1.56E-02
Annual PM Cost Benefit ($/ton) - 3.14E+04 7.81E+03 1.42E+04
VOC (g/input MJ) 3.02E-01 1.03E-03 2.30E-03 2.50E-02
Total VOC (g/yr) 5.30E+03 1.13E+01 2.40E+01 2.61E+02
VOC Reduction (g/yr) - 5.29E+03 5.27E+03 5.04E+03
Annual VOC Cost Benefit ($/g) - 7.61E-02 2.03E-02 3.85E-02
Annual VOC Cost Benefit ($/ton) - 6.91E+04 1.84E+04 3.49E+04
CO (g/input MJ) 4. 74E+00 4.13E-01 1.73E-02 5.84E-03
Total CO (glyr) 8.31E+04 4 54E+03 1.80E+02 6.09E+01
CO Reduction (g/yr) - 7.86E+04 8.30E+04 8.31E+04
Annual CO Cost Benefit ($/g) - 5.12E-03 1.29E-03 2.33E-03
Annual CO Cost Benefit ($/ton) - 4.65E+03 1.17E+03 2.12E+03
NOy* (g/input MJ) 4.75E-02 9.81E-02 4.53E-02 5.45E-02
Total NOy (g/yr) 8.33E+02 1.08E+03 4.73E+02 5.69E+02
NOy Reduction (g/yr) - <2.45E+02> 3.61E+02 2.65E+02
Annual NO, Cost Benefit ($/g) - NA 2.97E-01 7.33E-01
Annual NOy Cost Benefit ($/ton) - NA 2.70E+05 6.65E+05
SO, (g/input MJ) 5.22E-02 8.26E-03 2.31E-04 3.65E-03
Total SO, (g/yr) 9.15E+02 9.08E+01 2.41E+00 3.81E+01
SO Reduction (g/yr) - 8.24E+02 9.12E+02 8.77E+02
Annual SO, Cost Benefit ($/g) - 4.89E-01 1.18E-01 2.21E-01
Annual SO, Cost Benefit ($/ton) - 4.43E+05 1.07E+05 2.01E+05

* NOy - Total nitrogen oxides reported as NO5.

<> represents an increase in pollutant.

NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.4.03a
Replacement of an Existing Centralized Cordwood Heating System in Maine, Supporting
Information

5.38 cords/yr Burned per Centralized Cordwood Heating System in Maine
Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cgrei\ﬁﬁod Pellet Gas Furnaces Gas
Appliance/Fuel Type 9 Furnaces and | and Boilers- |Furnaces and
Systems Boilers Natural Gas | Boilers-LPG
(Furnaces and
Boilers)
Efficiency (%) a7 75 79 79
Annual Fuel Input (MJ/yr) 115,931 72,650 68,972 68,972
Fuel Cost ($/input MJ) 0.0078 0.0157 0.0158 0.0241
Annual Fuel Cost ($/yr) 904.54 1,138.64 1,086.43 1,659.21
Annualized Initial Cost ($/yr) - 285.94 229.69 229.69
Ancillary Cost ($/yr) 308.69 389.91 158.69 158.69
Total Cost ($/yr) 1,213.23 1,814.49 1,474.81 2,047.59
Cost Difference ($/yr) - 601.26 261.58 834.36
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Table 3.4.03b
Cost Benefit for the Replacement of an Existing Centralized Cordwood Heating System in
Maine

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cordwood Gas Furnaces | Gas Furnaces
Appliance/Fuel Category Heating Systems Pe;'ﬁ; FBl:)r”r;a:ges and Boilers- and Boilers-
(Furnaces and Natural Gas LPG
Boilers)
PM (g/input MJ) 7.13E-01 7.90E-02 3.74E-03 8.40E-03
Total PM (g/yr) 8.26E+04 5.74E+03 2.58E+02 5.79E+02
PM Reduction (g/yr) - 7.69E+04 8.24E+04 8.20E+04
Annual PM Cost Benefit ($/g) - 7.82E-03 3.18E-03 1.02E-02
Annual PM Cost Benefit ($/ton) - 7.09E+03 2.88E+03 9.23E+03
VOC (g/input MJ) 3.02E-01 1.03E-03 2.30E-03 2.50E-02
Total VOC (g/yr) 3.50E+04 7.48E+01 1.59E+02 1.72E+03
VOC Reduction (g/yr) - 3.50E+04 3.49E+04 3.33E+04
Annual VOC Cost Benefit ($/g) - 1.72E-02 7.50E-03 2.51E-02
Annual VOC Cost Benefit ($/ton) - 1.56E+04 6.81E+03 2.27E+04
CO (g/input MJ) 4.74E+00 4.13E-01 1.73E-02 5.84E-03
Total CO (g/yr) 5.50E+05 3.00E+04 1.19E+03 4.03E+02
CO Reduction (g/yr) - 5.20E+05 5.48E+05 5.49E+05
Annual CO Cost Benefit ($/g) - 1.16E-03 4.77E-04 1.52E-03
Annual CO Cost Benefit ($/ton) - 1.05E+03 4.33E+02 1.38E+03
NO,* (g/input MJ) 4.75E-02 9.81E-02 4.53E-02 5.45E-02
Total NOy (g/yr) 5.51E+03 7.13E+03 3.12E+03 3.76E+03
NOx Reduction (g/yr) - <1.62E+03> 2.38E+03 1.75E+03
Annual NO, Cost Benefit ($/g) - NA 1.10E-01 4.77E-01
Annual NOy Cost Benefit ($/ton) - NA 9.95E+04 4.33E+05
SO (g/input MJ) 5.22E-02 8.26E-03 2.31E-04 3.65E-03
Total SO, (g/yr) 6.05E+03 6.00E+02 1.59E+01 2.52E+02
SO Reduction (g/yr) - 5.45E+03 6.03E+03 5.80E+03
Annual SO, Cost Benefit ($/g) - 1.10E-01 4.34E-02 1.44E-01
Annual SO, Cost Benefit ($/ton) - 1.00E+05 3.93E+04 1.31E+05

* NOy - Total nitrogen oxides reported as NO5.

<> represents an increase in pollutant.

NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.4.04a
Replacement of an Existing Centralized Cordwood Heating System in Maryland, Supporting
Information
1.26 cords/yr Burned per Centralized Cordwood Heating System in Maryland

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cgrei\ﬁﬁod Pellet Gas Furnaces Gas
Appliance/Fuel Type 9 Furnaces and | and Boilers- |Furnaces and
SYRIEUE Boilers Natural Gas | Boilers-LPG
(Furnaces and
Boilers)
Efficiency (%) a7 75 79 79
Annual Fuel Input (MJ/yr) 29,695 18,609 17,667 17,667
Fuel Cost ($/input MJ) 0.0078 0.0157 0.0158 0.0241
Annual Fuel Cost ($/yr) 231.69 291.65 278.28 424.99
Annualized Initial Cost ($/yr) - 285.94 229.69 229.69
Ancillary Cost ($/yr) 308.69 389.91 158.69 158.69
Total Cost ($/yr) 540.38 967.50 666.66 813.38
Cost Difference ($/yr) - 427.12 126.28 272.99
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Table 3.4.04b
Cost Benefit for the Replacement of an Existing Centralized Cordwood Heating System in
Maryland

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cordwood Gas Furnaces | Gas Furnaces
Appliance/Fuel Category Heating Systems Pe;'ﬁ; FBl:)r”r;a:ges and Boilers- and Boilers-
(Furnaces and Natural Gas LPG
Boilers)
PM (g/input MJ) 7.13E-01 7.90E-02 3.74E-03 8.40E-03
Total PM (g/yr) 2.12E+04 1.47E+03 6.61E+01 1.48E+02
PM Reduction (g/yr) - 1.97E+04 2.11E+04 2.10E+04
Annual PM Cost Benefit ($/g) - 2.17E-02 5.99E-03 1.30E-02
Annual PM Cost Benefit ($/ton) - 1.97E+04 5.43E+03 1.18E+04
VOC (g/input MJ) 3.02E-01 1.03E-03 2.30E-03 2.50E-02
Total VOC (g/yr) 8.97E+03 1.92E+01 4.06E+01 4.42E+02
VOC Reduction (g/yr) - 8.95E+03 8.93E+03 8.53E+03
Annual VOC Cost Benefit ($/g) - 4.77E-02 1.41E-02 3.20E-02
Annual VOC Cost Benefit ($/ton) - 4.33E+04 1.28E+04 2.90E+04
CO (g/input MJ) 4.74E+00 4.13E-01 1.73E-02 5.84E-03
Total CO (glyr) 1.41E+05 7.69E+03 3.06E+02 1.03E+02
CO Reduction (g/yr) - 1.33E+05 1.40E+05 1.41E+05
Annual CO Cost Benefit ($/g) - 3.21E-03 8.99E-04 1.94E-03
Annual CO Cost Benefit ($/ton) - 2.91E+03 8.15E+02 1.76E+03
NOy* (g/input MJ) 4.75E-02 9.81E-02 4.53E-02 5.45E-02
Total NOy (g/yr) 1.41E+03 1.83E+03 8.00E+02 9.63E+02
NOx Reduction (g/yr) - <4.15E+02> 6.11E+02 4.48E+02
Annual NO, Cost Benefit ($/g) - NA 2.07E-01 6.09E-01
Annual NOy Cost Benefit ($/ton) - NA 1.88E+05 5.53E+05
SO, (g/input MJ) 5.22E-02 8.26E-03 2.31E-04 3.65E-03
Total SO (glyr) 1.55E+03 1.54E+02 4.08E+00 6.45E+01
SO Reduction (g/yr) - 1.40E+03 1.54E+03 1.48E+03
Annual SO, Cost Benefit ($/g) - 3.06E-01 8.17E-02 1.84E-01
Annual SO, Cost Benefit ($/ton) - 2.78E+05 7.42E+04 1.67E+05

* NOy - Total nitrogen oxides reported as NO5.

<> represents an increase in pollutant.

NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Scenario

Table 3.4.05a
Replacement of an Existing Centralized Cordwood Heating System in Massachusetts,
Supporting Information

4.38 cords/yr Burned per Centralized Cordwood Heating System in Massachusetts

Replacement of an Existing Cordwood Furnace or Boiler

Centralized
Cgrei\ﬁﬁod Pellet Gas Furnaces Gas
Appliance/Fuel Type 9 Furnaces and | and Boilers- |Furnaces and
SYRIEUE Boilers Natural Gas | Boilers-LPG
(Furnaces and
Boilers)
Efficiency (%) a7 75 79 79
Annual Fuel Input (MJ/yr) 108,108 67,747 64,317 64,317
Fuel Cost ($/input MJ) 0.0078 0.0157 0.0158 0.0241
Annual Fuel Cost ($/yr) 843.50 1,061.80 1,013.11 1,547.24
Annualized Initial Cost ($/yr) - 285.94 229.69 229.69
Ancillary Cost ($/yr) 308.69 389.91 158.69 158.69
Total Cost ($/yr) 1,152.19 1,737.65 1,401.49 1,935.63
Cost Difference ($/yr) - 585.46 249.30 783.43
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Table 3.4.05b

Cost Benefit for the Replacement of an Existing Centralized Cordwood Heating System in

Massachusetts
Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cordwood Gas Furnaces | Gas Furnaces
Appliance/Fuel Category Heating Systems Pe;'ﬁ; FBl:)r”r;a:ges and Boilers- and Boilers-
(Furnaces and Natural Gas LPG
Boilers)
PM (g/input MJ) 7.13E-01 7.90E-02 3.74E-03 8.40E-03
Total PM (g/yr) 7.71E+04 5.35E+03 2.41E+02 5.40E+02
PM Reduction (g/yr) - 7.17E+04 7.68E+04 7.65E+04
Annual PM Cost Benefit ($/g) - 8.17E-03 3.25E-03 1.02E-02
Annual PM Cost Benefit ($/ton) - 7.41E+03 2.94E+03 9.29E+03
VOC (g/input MJ) 3.02E-01 1.03E-03 2.30E-03 2.50E-02
Total VOC (g/yr) 3.27E+04 6.98E+01 1.48E+02 1.61E+03
VOC Reduction (g/yr) - 3.26E+04 3.25E+04 3.11E+04
Annual VOC Cost Benefit ($/g) - 1.80E-02 7.67E-03 2.52E-02
Annual VOC Cost Benefit ($/ton) - 1.63E+04 6.96E+03 2.29E+04
CO (g/input MJ) 4.74E+00 4.13E-01 1.73E-02 5.84E-03
Total CO (g/yr) 5.13E+05 2.80E+04 1.11E+03 3.76E+02
CO Reduction (g/yr) - 4.85E+05 5.11E+05 5.12E+05
Annual CO Cost Benefit ($/g) - 1.21E-03 4.87E-04 1.53E-03
Annual CO Cost Benefit ($/ton) - 1.10E+03 4.42E+02 1.39E+03
NO,* (g/input MJ) 4.75E-02 9.81E-02 4.53E-02 5.45E-02
Total NO (g/yr) 5.14E+03 6.65E+03 2.91E+03 3.51E+03
NOy Reduction (g/yr) - <1.51E+03> 2.22E+03 1.63E+03
Annual NO, Cost Benefit ($/g) - NA 1.12E-01 4.80E-01
Annual NOy Cost Benefit ($/ton) - NA 1.02E+05 4.36E+05
SO (g/input MJ) 5.22E-02 8.26E-03 2.31E-04 3.65E-03
Total SO, (g/yr) 5.64E+03 5.60E+02 1.49E+01 2.35E+02
SO Reduction (g/yr) - 5.08E+03 5.62E+03 5.40E+03
Annual SO, Cost Benefit ($/g) - 1.15E-01 4.43E-02 1.45E-01
Annual SO, Cost Benefit ($/ton) - 1.05E+05 4.02E+04 1.32E+05

* NOy - Total nitrogen oxides reported as NO5.

<> represents an increase in pollutant.

NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Scenario

Table 3.4.06a
Replacement of an Existing Centralized Cordwood Heating System in New Hampshire,
Supporting Information

5.38 cords/yr Burned per Centralized Cordwood Heating System in New Hampshire

Replacement of an Existing Cordwood Furnace or Boiler

Centralized
Cgrei\ﬁﬁod Pellet Gas Furnaces Gas
Appliance/Fuel Type 9 Furnaces and | and Boilers- |Furnaces and
SYRIEUE Boilers Natural Gas | Boilers-LPG
(Furnaces and
Boilers)
Efficiency (%) a7 75 79 79
Annual Fuel Input (MJ/yr) 126,355 79,183 75,173 75,173
Fuel Cost ($/input MJ) 0.0078 0.0157 0.0158 0.0241
Annual Fuel Cost ($/yr) 985.87 1,241.03 1,184.12 1,808.41
Annualized Initial Cost ($/yr) - 285.94 229.69 229.69
Ancillary Cost ($/yr) 308.69 389.91 158.69 158.69
Total Cost ($/yr) 1,294.57 1,916.88 1,572.50 2,196.79
Cost Difference ($/yr) - 622.31 277.93 902.22
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Table 3.4.06b
Cost Benefit for the Replacement of an Existing Centralized Cordwood Heating System in New
Hampshire

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cordwood Gas Furnaces | Gas Furnaces
Appliance/Fuel Category Heating Systems Pe;'ﬁ; FBl:)r”r;a:ges and Boilers- and Boilers-
(Furnaces and Natural Gas LPG
Boilers)
PM (g/input MJ) 7.13E-01 7.90E-02 3.74E-03 8.40E-03
Total PM (g/yr) 9.01E+04 6.26E+03 2.81E+02 6.31E+02
PM Reduction (g/yr) - 8.38E+04 8.98E+04 8.94E+04
Annual PM Cost Benefit ($/g) - 7.43E-03 3.10E-03 1.01E-02
Annual PM Cost Benefit ($/ton) - 6.74E+03 2.81E+03 9.15E+03
VOC (g/input MJ) 3.02E-01 1.03E-03 2.30E-03 2.50E-02
Total VOC (g/yr) 3.82E+04 8.16E+01 1.73E+02 1.88E+03
VOC Reduction (g/yr) - 3.81E+04 3.80E+04 3.63E+04
Annual VOC Cost Benefit ($/g) - 1.63E-02 7.31E-03 2.49E-02
Annual VOC Cost Benefit ($/ton) - 1.48E+04 6.63E+03 2.26E+04
CO (g/input MJ) 4. 74E+00 4.13E-01 1.73E-02 5.84E-03
Total CO (@/yr) 5.99E+05 3.27E+04 1.30E+03 4.39E+02
CO Reduction (g/yr) - 5.66E+05 5.98E+05 5.99E+05
Annual CO Cost Benefit ($/g) - 1.10E-03 4.65E-04 1.51E-03
Annual CO Cost Benefit ($/ton) - 9.97E+02 4.22E+02 1.37E+03
NO,* (g/input MJ) 4.75E-02 9.81E-02 4.53E-02 5.45E-02
Total NOy (g/yr) 6.00E+03 7.77E+03 3.41E+03 4.10E+03
NOx Reduction (g/yr) - <1.76E+03> 2.60E+03 1.91E+03
Annual NO, Cost Benefit ($/g) - NA 1.07E-01 4.73E-01
Annual NOy Cost Benefit ($/ton) - NA 9.70E+04 4.29E+05
SO (g/input MJ) 5.22E-02 8.26E-03 2.31E-04 3.65E-03
Total SO, (g/yr) 6.59E+03 6.54E+02 1.74E+01 2.74E+02
SO Reduction (g/yr) - 5.94E+03 6.57E+03 6.32E+03
Annual SO, Cost Benefit ($/g) - 1.05E-01 4.23E-02 1.43E-01
Annual SO, Cost Benefit ($/ton) N 9.51E+04 3.84E+04 1.30E+05

* NOy - Total nitrogen oxides reported as NO5.

<> represents an increase in pollutant.

NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.4.07a
Replacement of an Existing Centralized Cordwood Heating System in New Jersey, Supporting
Information
1.22 cords/yr Burned per Centralized Cordwood Heating System in New Jersey

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cg;i\ﬁgm Pellet Gas Furnaces Gas
Appliance/Fuel Type 9 Furnaces and | and Boilers- |Furnaces and
SYRIEUE Boilers Natural Gas | Boilers-LPG
(Furnaces and
Boilers)
Efficiency (%) a7 75 79 79
Annual Fuel Input (MJ/yr) 28,416 17,808 16,906 16,906
Fuel Cost ($/input MJ) 0.0078 0.0157 0.0158 0.0241
Annual Fuel Cost ($/yr) 221.72 279.10 266.30 406.70
Annualized Initial Cost ($/yr) - 285.94 229.69 229.69
Ancillary Cost ($/yr) 308.69 389.91 158.69 158.69
Total Cost ($/yr) 530.41 954.95 654.68 795.08
Cost Difference ($/yr) - 42454 124.27 264.67
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Table 3.4.07b
Cost Benefit for the Replacement of an Existing Centralized Cordwood Heating System in New

Jersey

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cordwood Gas Furnaces | Gas Furnaces
Appliance/Fuel Category Heating Systems Pe;'ﬁ; FBl:)r”r;a:ges and Boilers- and Boilers-
(Furnaces and Natural Gas LPG
Boilers)
PM (g/input MJ) 7.13E-01 7.90E-02 3.74E-03 8.40E-03
Total PM (g/yr) 2.03E+04 1.41E+03 6.32E+01 1.42E+02
PM Reduction (g/yr) - 1.88E+04 2.02E+04 2.01E+04
Annual PM Cost Benefit ($/g) - 2.25E-02 6.16E-03 1.32E-02
Annual PM Cost Benefit ($/ton) - 2.04E+04 5.58E+03 1.19E+04
VOC (g/input MJ) 3.02E-01 1.03E-03 2.30E-03 2.50E-02
Total VOC (g/yr) 8.59E+03 1.83E+01 3.89E+01 4.23E+02
VOC Reduction (g/yr) - 8.57E+03 8.55E+03 8.16E+03
Annual VOC Cost Benefit ($/g) - 4.96E-02 1.45E-02 3.24E-02
Annual VOC Cost Benefit ($/ton) - 4.50E+04 1.32E+04 2.94E+04
CO (g/input MJ) 4. 74E+00 4.13E-01 1.73E-02 5.84E-03
Total CO (glyr) 1.35E+05 7.35E+03 2.92E+02 9.87E+01
CO Reduction (g/yr) - 1.27E+05 1.34E+05 1.35E+05
Annual CO Cost Benefit ($/g) - 3.33E-03 9.24E-04 1.97E-03
Annual CO Cost Benefit ($/ton) - 3.02E+03 8.39E+02 1.78E+03
NO,* (g/input MJ) 4.75E-02 9.81E-02 4.53E-02 5.45E-02
Total NO (g/yr) 1.35E+03 1.75E+03 7.66E+02 9.21E+02
NOy Reduction (g/yr) - <3.97E+02> 5.84E+02 4.29E+02
Annual NO, Cost Benefit ($/g) - NA 2.13E-01 6.17E-01
Annual NOy Cost Benefit ($/ton) - NA 1.93E+05 5.60E+05
SO (g/input MJ) 5.22E-02 8.26E-03 2.31E-04 3.65E-03
Total SO, (g/yr) 1.48E+03 1.47E+02 3.91E+00 6.17E+01
SO Reduction (g/yr) - 1.34E+03 1.48E+03 1.42E+03
Annual SO, Cost Benefit ($/g) - 3.18E-01 8.41E-02 1.86E-01
Annual SO, Cost Benefit ($/ton) - 2.88E+05 7.63E+04 1.69E+05

* NOy - Total nitrogen oxides reported as NO5.

<> represents an increase in pollutant.

NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.4.08a
Replacement of an Existing Centralized Cordwood Heating System in New Y ork, Supporting
Information
5.30 cords/yr Burned per Centralized Cordwood Heating System in New Y ork

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cgrei\ﬁﬁod Pellet Gas Furnaces Gas
Appliance/Fuel Type 9 Furnaces and | and Boilers- |Furnaces and
SYRIEUE Boilers Natural Gas | Boilers-LPG
(Furnaces and
Boilers)
Efficiency (%) a7 75 79 79
Annual Fuel Input (MJ/yr) 131,834 82,616 78,433 78,433
Fuel Cost ($/input MJ) 0.0078 0.0157 0.0158 0.0241
Annual Fuel Cost ($/yr) 1,028.62 1,294.83 1,235.46 1,886.81
Annualized Initial Cost ($/yr) - 285.94 229.69 229.69
Ancillary Cost ($/yr) 308.69 389.91 158.69 158.69
Total Cost ($/yr) 1,337.31 1,970.68 1,623.84 2,275.19
Cost Difference ($/yr) - 633.37 286.53 937.88
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Table 3.4.08b
Cost Benefit for the Replacement of an Existing Centralized Cordwood Heating System in New

York
Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cordwood Gas Furnaces | Gas Furnaces
Appliance/Fuel Category Heating Systems Pe;r?; FBl:)ri?;ges and Boilers- and Boilers-
(Furnaces and Natural Gas LPG
Boilers)
PM (g/input MJ) 7.13E-01 7.90E-02 3.74E-03 8.40E-03
Total PM (g/yr) 9.40E+04 6.53E+03 2.93E+02 6.59E+02
PM Reduction (g/yr) - 8.74E+04 9.37E+04 9.33E+04
Annual PM Cost Benefit ($/g) - 7.24E-03 3.06E-03 1.01E-02
Annual PM Cost Benefit ($/ton) - 6.57E+03 2.78E+03 9.12E+03
VOC (g/input MJ) 3.02E-01 1.03E-03 2.30E-03 2.50E-02
Total VOC (g/yr) 3.98E+04 8.51E+01 1.80E+02 1.96E+03
VOC Reduction (g/yr) - 3.97E+04 3.97E+04 3.79E+04
Annual VOC Cost Benefit ($/g) - 1.59E-02 7.23E-03 2.48E-02
Annual VOC Cost Benefit ($/ton) - 1.45E+04 6.56E+03 2.25E+04
CO (g/input MJ) 4. 74E+00 4.13E-01 1.73E-02 5.84E-03
Total CO (glyr) 6.25E+05 3.41E+04 1.36E+03 4 58E+02
CO Reduction (g/yr) - 5.91E+05 6.24E+05 6.25E+05
Annual CO Cost Benefit ($/g) - 1.07E-03 4,59E-04 1.50E-03
Annual CO Cost Benefit ($/ton) - 9.72E+02 4.17E+02 1.36E+03
NO,* (g/input MJ) 4.75E-02 9.81E-02 4.53E-02 5.45E-02
Total NOy (g/yr) 6.26E+03 8.10E+03 3.55E+03 4.27E+03
NOx Reduction (g/yr) - <1.84E+03> 2.71E+03 1.99E+03
Annual NO, Cost Benefit ($/g) - NA 1.06E-01 4.71E-01
Annual NOy Cost Benefit ($/ton) - NA 9.59E+04 4.28E+05
SO (g/input MJ) 5.22E-02 8.26E-03 2.31E-04 3.65E-03
Total SO, (g/yr) 6.88E+03 6.82E+02 1.81E+01 2.86E+02
SO Reduction (g/yr) - 6.19E+03 6.86E+03 6.59E+03
Annual SO, Cost Benefit ($/g) - 1.02E-01 4.18E-02 1.42E-01
Annual SO, Cost Benefit ($/ton) N 9.28E+04 3.79E+04 1.29E+05

* NOy - Total nitrogen oxides reported as NO5.

< > represents anincrease in pollutant.

NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.4.09a
Replacement of an Existing Centralized Cordwood Heating System in Pennsylvania, Supporting

Information
2.93 cords/yr Burned per Centralized Cordwood Heating System in Pennsylvania
Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cgrei\ﬁﬁod Pellet Gas Furnaces Gas
Appliance/Fuel Type 9 Furnaces and | and Boilers- |Furnaces and
Systems Boilers Natural Gas | Boilers-LPG
(Furnaces and
Boilers)
Efficiency (%) a7 75 79 79
Annual Fuel Input (MJ/yr) 74,072 46,419 44,068 44,068
Fuel Cost ($/input MJ) 0.0078 0.0157 0.0158 0.0241
Annual Fuel Cost ($/yr) 577.94 727.52 694.16 1,060.13
Annualized Initial Cost ($/yr) - 285.94 229.69 229.69
Ancillary Cost ($/yr) 308.69 389.91 158.69 158.69
Total Cost ($/yr) 886.63 1,403.37 1,082.54 1,448.51
Cost Difference ($/yr) - 516.73 195.90 561.87

129



Table 3.4.09b

Cost Benefit for the Replacement of an Existing Centralized Cordwood Heating System in

Pennsylvania
Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cordwood Gas Furnaces | Gas Furnaces
Appliance/Fuel Category Heating Systems Pe;'ﬁ; FBl:)r”r;a:ges and Boilers- and Boilers-
(Furnaces and Natural Gas LPG
Boilers)
PM (g/input MJ) 7.13E-01 7.90E-02 3.74E-03 8.40E-03
Total PM (g/yr) 5.28E+04 3.67E+03 1.65E+02 3.70E+02
PM Reduction (g/yr) - 4.91E+04 5.26E+04 5.24E+04
Annual PM Cost Benefit ($/g) - 1.05E-02 3.72E-03 1.07E-02
Annual PM Cost Benefit ($/ton) - 9.54E+03 3.38E+03 9.72E+03
VOC (g/input MJ) 3.02E-01 1.03E-03 2.30E-03 2.50E-02
Total VOC (g/yr) 2.24E+04 4,78E+01 1.01E+02 1.10E+03
VOC Reduction (g/yr) - 2.23E+04 2.23E+04 2.13E+04
Annual VOC Cost Benefit ($/g) - 2.31E-02 8.79E-03 2.64E-02
Annual VOC Cost Benefit ($/ton) - 2.10E+04 7.98E+03 2.40E+04
CO (g/input MJ) 4.74E+00 4.13E-01 1.73E-02 5.84E-03
Total CO (g/yr) 3.51E+05 1.92E+04 7.62E+02 2.57E+02
CO Reduction (g/yr) - 3.32E+05 3.50E+05 3.51E+05
Annual CO Cost Benefit ($/g) - 1.56E-03 5.59E-04 1.60E-03
Annual CO Cost Benefit ($/ton) - 1.41E+03 5.07E+02 1.45E+03
NO,* (g/input MJ) 4.75E-02 9.81E-02 4.53E-02 5.45E-02
Total NOy (g/yr) 3.52E+03 4.55E+03 2.00E+03 2.40E+03
NOx Reduction (g/yr) - <1.03E+03> 1.52E+03 1.12E+03
Annual NO, Cost Benefit ($/g) - NA 1.29E-01 5.03E-01
Annual NOy Cost Benefit ($/ton) - NA 1.17E+05 4.56E+05
SO (g/input MJ) 5.22E-02 8.26E-03 2.31E-04 3.65E-03
Total SO, (g/yr) 3.86E+03 3.83E+02 1.02E+01 1.61E+02
SO Reduction (g/yr) - 3.48E+03 3.85E+03 3.70E+03
Annual SO, Cost Benefit ($/g) - 1.48E-01 5.08E-02 1.52E-01
Annual SO, Cost Benefit ($/ton) - 1.35E+05 4.61E+04 1.38E+05

* NOy - Total nitrogen oxides reported as NO5.

<> represents an increase in pollutant.

NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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Table 3.4.10a
Replacement of an Existing Centralized Cordwood Heating System in Rhode Island, Supporting
Information
1.96 cords/yr Burned per Centralized Cordwood Heating System in Rhode Island

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cgrei\ﬁﬁod Pellet Gas Furnaces Gas
Appliance/Fuel Type 9 Furnaces and | and Boilers- |Furnaces and
SYRIEUE Boilers Natural Gas | Boilers-LPG
(Furnaces and
Boilers)
Efficiency (%) a7 75 79 79
Annual Fuel Input (MJ/yr) 47,358 29,678 28,175 28,175
Fuel Cost ($/input MJ) 0.0078 0.0157 0.0158 0.0241
Annual Fuel Cost ($/yr) 369.51 465.14 443.81 677.79
Annualized Initial Cost ($/yr) - 285.94 229.69 229.69
Ancillary Cost ($/yr) 308.69 389.91 158.69 158.69
Total Cost ($/yr) 678.20 1,140.99 832.19 1,066.18
Cost Difference ($/yr) - 462.79 153.99 387.97
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Table 3.4.10b
Cost Benefit for the Replacement of an Existing Centralized Cordwood Heating System in
Rhode Iland

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cordwood Gas Furnaces | Gas Furnaces
Appliance/Fuel Category Heating Systems Pe;'ﬁ; FBl:)r”r;a:ges and Boilers- and Boilers-
(Furnaces and Natural Gas LPG
Boilers)
PM (g/input MJ) 7.13E-01 7.90E-02 3.74E-03 8.40E-03
Total PM (g/yr) 3.38E+04 2.34E+03 1.05E+02 2.37E+02
PM Reduction (g/yr) - 3.14E+04 3.36E+04 3.35E+04
Annual PM Cost Benefit ($/g) - 1.47E-02 4.58E-03 1.16E-02
Annual PM Cost Benefit ($/ton) - 1.34E+04 4.15E+03 1.05E+04
VOC (g/input MJ) 3.02E-01 1.03E-03 2.30E-03 2.50E-02
Total VOC (g/yr) 1.43E+04 3.06E+01 6.48E+01 7.04E+02
VOC Reduction (g/yr) - 1.43E+04 1.42E+04 1.36E+04
Annual VOC Cost Benefit ($/g) - 3.24E-02 1.08E-02 2.85E-02
Annual VOC Cost Benefit ($/ton) - 2.94E+04 9.81E+03 2.59E+04
CO (g/input MJ) 4.74E+00 4.13E-01 1.73E-02 5.84E-03
Total CO (g/yr) 2.25E+05 1.23E+04 4.87E+02 1.65E+02
CO Reduction (g/yr) - 2.12E+05 2.24E+05 2.24E+05
Annual CO Cost Benefit ($/g) - 2.18E-03 6.87E-04 1.73E-03
Annual CO Cost Benefit ($/ton) - 1.98E+03 6.24E+02 1.57E+03
NOy* (g/input MJ) 4.75E-02 9.81E-02 4.53E-02 5.45E-02
Total NOy (g/yr) 2.25E+03 2.91E+03 1.28E+03 1.54E+03
NOx Reduction (g/yr) - <6.61E+02> 9.74E+02 7.15E+02
Annual NO, Cost Benefit ($/g) - NA 1.58E-01 5.43E-01
Annual NOy Cost Benefit ($/ton) - NA 1.43E+05 4.93E+05
SO, (g/input MJ) 5.22E-02 8.26E-03 2.31E-04 3.65E-03
Total SO (glyr) 2.47E+03 2.45E+02 6.51E+00 1.03E+02
SO Reduction (g/yr) - 2.23E+03 2.46E+03 2.37E+03
Annual SO, Cost Benefit ($/9) - 2.08E-01 6.25E-02 1.64E-01
Annual SO, Cost Benefit ($/ton) - 1.89E+05 5.67E+04 1.49E+05

* NOy - Total nitrogen oxides reported as NO5.

<> represents an increase in pollutant.

NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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Table3.4.11a
Replacement of an Existing Centralized Cordwood Heating System in the District of Columbia,
Supporting Information
0.68 cords/yr Burned per Centralized Cordwood Heating System in the District of Columbia

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cgrei\ﬁﬁod Pellet Gas Furnaces Gas
Appliance/Fuel Type 9 Furnaces and | and Boilers- |Furnaces and
SYRIEUE Boilers Natural Gas | Boilers-LPG
(Furnaces and
Boilers)
Efficiency (%) a7 75 79 79
Annual Fuel Input (MJ/yr) 16,006 10,030 9,523 9,523
Fuel Cost ($/input MJ) 0.0078 0.0157 0.0158 0.0241
Annual Fuel Cost ($/yr) 124.88 157.21 150.00 229.08
Annualized Initial Cost ($/yr) - 285.94 229.69 229.69
Ancillary Cost ($/yr) 308.69 389.91 158.69 158.69
Total Cost ($/yr) 433.58 833.05 538.38 617.46
Cost Difference ($/yr) - 399.47 104.80 183.88
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Table3.4.11b
Cost Benefit for the Replacement of an Existing Centralized Cordwood Heating System in the
District of Columbia

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cordwood Gas Furnaces | Gas Furnaces
Appliance/Fuel Category Heating Systems Pe;'ﬁ; FBl:)r”r;a:ges and Boilers- and Boilers-
(Furnaces and Natural Gas LPG
Boilers)
PM (g/input MJ) 7.13E-01 7.90E-02 3.74E-03 8.40E-03
Total PM (g/yr) 1.14E+04 7.92E+02 3.56E+01 8.00E+01
PM Reduction (g/yr) - 1.06E+04 1.14E+04 1.13E+04
Annual PM Cost Benefit ($/g) - 3.76E-02 9.22E-03 1.62E-02
Annual PM Cost Benefit ($/ton) - 3.41E+04 8.36E+03 1.47E+04
VOC (g/input MJ) 3.02E-01 1.03E-03 2.30E-03 2.50E-02
Total VOC (g/yr) 4.84E+03 1.03E+01 2.19E+01 2.38E+02
VOC Reduction (g/yr) - 4.83E+03 4.81E+03 4.60E+03
Annual VOC Cost Benefit ($/g) - 8.28E-02 2.18E-02 4.00E-02
Annual VOC Cost Benefit ($/ton) - 7 51E+04 1.97E+04 3.63E+04
CO (g/input MJ) 4.74E+00 4.13E-01 1.73E-02 5.84E-03
Total CO (g/yr) 7.59E+04 4.14E+03 1.65E+02 5.56E+01
CO Reduction (g/yr) - 7.17E+04 7.57E+04 7.58E+04
Annual CO Cost Benefit ($/g) - 5.57E-03 1.38E-03 2.42E-03
Annual CO Cost Benefit ($/ton) - 5.05E+03 1.26E+03 2.20E+03
NO,* (g/input MJ) 4.75E-02 9.81E-02 4.53E-02 5.45E-02
Total NO (g/yr) 7.61E+02 9.84E+02 4.31E+02 5.19E+02
NOy Reduction (g/yr) - <2.23E+02> 3.29E+02 2.42E+02
Annual NO, Cost Benefit ($/g) - NA 3.18E-01 7.61E-01
Annual NOy Cost Benefit ($/ton) . NA 2.89E+05 6.91E+05
SO (g/input MJ) 5.22E-02 8.26E-03 2.31E-04 3.65E-03
Total SO, (g/yr) 8.35E+02 8.29E+01 2.20E+00 3.48E+01
SO Reduction (g/yr) - 7.52E+02 8.33E+02 8.00E+02
Annual SO, Cost Benefit ($/g) - 5.31E-01 1.26E-01 2.30E-01
Annual SO, Cost Benefit ($/ton) - 4.82E+05 1.14E+05 2.08E+05

* NOy - Total nitrogen oxides reported as NO5.

<> represents an increase in pollutant.

NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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Table 3.4.12a
Replacement of an Existing Centralized Cordwood Heating System in VVermont, Supporting
Information
5.38 cords/yr Burned per Centralized Cordwood Heating System in Vermont

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cgrei\ﬁﬁod Pellet Gas Furnaces Gas
Appliance/Fuel Type 9 Furnaces and | and Boilers- |Furnaces and
SYRIEUE Boilers Natural Gas | Boilers-LPG
(Furnaces and
Boilers)
Efficiency (%) a7 75 79 79
Annual Fuel Input (MJ/yr) 130,194 81,589 77,457 77,457
Fuel Cost ($/input MJ) 0.0078 0.0157 0.0158 0.0241
Annual Fuel Cost ($/yr) 1,015.83 1,278.73 1,220.10 1,863.35
Annualized Initial Cost ($/yr) - 285.94 229.69 229.69
Ancillary Cost ($/yr) 308.69 389.91 158.69 158.69
Total Cost ($/yr) 1,324.52 1,954.58 1,608.48 2,251.73
Cost Difference ($/yr) - 630.06 283.96 927.21
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Table 3.4.12b
Cost Benefit for the Replacement of an Existing Centralized Cordwood Heating Systemin
Vermont

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cordwood Gas Furnaces | Gas Furnaces
Appliance/Fuel Category Heating Systems Pe;'ﬁ; FBl:)r”r;a:ges and Boilers- and Boilers-
(Furnaces and Natural Gas LPG
Boilers)
PM (g/input MJ) 7.13E-01 7.90E-02 3.74E-03 8.40E-03
Total PM (g/yr) 9.28E+04 6.45E+03 2.90E+02 6.51E+02
PM Reduction (g/yr) - 8.63E+04 9.25E+04 9.21E+04
Annual PM Cost Benefit ($/g) - 7.30E-03 3.07E-03 1.01E-02
Annual PM Cost Benefit ($/ton) - 6.62E+03 2.78E+03 9.13E+03
VOC (g/input MJ) 3.02E-01 1.03E-03 2.30E-03 2.50E-02
Total VOC (g/yr) 3.93E+04 8.40E+01 1.78E+02 1.94E+03
VOC Reduction (g/yr) - 3.93E+04 3.92E+04 3.74E+04
Annual VOC Cost Benefit ($/g) - 1.61E-02 7.25E-03 2.48E-02
Annual VOC Cost Benefit ($/ton) - 1.46E+04 6.58E+03 2.25E+04
CO (g/input MJ) 4.74E+00 4.13E-01 1.73E-02 5.84E-03
Total CO (g/yr) 6.17E+05 3.37E+04 1.34E+03 4.52E+02
CO Reduction (g/yr) - 5.84E+05 6.16E+05 6.17E+05
Annual CO Cost Benefit ($/g) - 1.08E-03 4.61E-04 1.50E-03
Annual CO Cost Benefit ($/ton) - 9.79E+02 4.18E+02 1.36E+03
NO,* (g/input MJ) 4.75E-02 9.81E-02 4.53E-02 5.45E-02
Total NO (g/yr) 6.19E+03 8.00E+03 3.51E+03 4.22E+03
NOy Reduction (g/yr) - <1.82E+03> 2.68E+03 1.96E+03
Annual NO, Cost Benefit ($/g) - NA 1.06E-01 4.72E-01
Annual NOy Cost Benefit ($/ton) - NA 9.62E+04 4.28E+05
SO (g/input MJ) 5.22E-02 8.26E-03 2.31E-04 3.65E-03
Total SO, (g/yr) 6.79E+03 6.74E+02 1.79E+01 2.83E+02
SO Reduction (g/yr) - 6.12E+03 6.77E+03 6.51E+03
Annual SO, Cost Benefit ($/g) - 1.03E-01 4.19E-02 1.42E-01
Annual SO, Cost Benefit ($/ton) - 9.34E+04 3.80E+04 1.29E+05

* NOy - Total nitrogen oxides reported as NO5.

<> represents an increase in pollutant.

NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.4.13a
Replacement of an Existing Centralized Cordwood Heating System in High HDD Category,
Supporting Information
5.38 cords/yr Burned per Centralized Cordwood Heating System in High HDD Category

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cgrei\ﬁﬁod Pellet Gas Furnaces Gas
Appliance/Fuel Type 9 Furnaces and | and Boilers- |Furnaces and
SYRIEUE Boilers Natural Gas | Boilers-LPG
(Furnaces and
Boilers)
Efficiency (%) a7 75 79 79
Annual Fuel Input (MJ/yr) 128,999 80,839 76,746 76,746
Fuel Cost ($/input MJ) 0.0078 0.0157 0.0158 0.0241
Annual Fuel Cost ($/yr) 1,006.50 1,266.99 1,208.89 1,846.24
Annualized Initial Cost ($/yr) - 285.94 229.69 229.69
Ancillary Cost ($/yr) 308.69 389.91 158.69 158.69
Total Cost ($/yr) 1,315.19 1,942.84 1,597.27 2,234.62
Cost Difference ($/yr) - 627.65 282.08 919.43
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Table 3.4.13b

Cost Benefit for the Replacement of an Existing Centralized Cordwood Heating System in High

HDD Category
Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cordwood Gas Furnaces | Gas Furnaces
Appliance/Fuel Category Heating Systems Pe;'ﬁ; FBl:)r”r;a:ges and Boilers- and Boilers-
(Furnaces and Natural Gas LPG
Boilers)
PM (g/input MJ) 7.13E-01 7.90E-02 3.74E-03 8.40E-03
Total PM (g/yr) 9.19E+04 6.39E+03 2.87E+02 6.45E+02
PM Reduction (g/yr) - 8.56E+04 9.17E+04 9.13E+04
Annual PM Cost Benefit ($/g) - 7.34E-03 3.08E-03 1.01E-02
Annual PM Cost Benefit ($/ton) - 6.66E+03 2.79E+03 9.14E+03
VOC (g/input MJ) 3.02E-01 1.03E-03 2.30E-03 2.50E-02
Total VOC (g/yr) 3.90E+04 8.33E+01 1.77E+02 1.92E+03
VOC Reduction (g/yr) - 3.89E+04 3.88E+04 3.71E+04
Annual VOC Cost Benefit ($/g) - 1.61E-02 7.27E-03 2.48E-02
Annual VOC Cost Benefit ($/ton) - 1.46E+04 6.60E+03 2.25E+04
CO (g/input MJ) 4.74E+00 4.13E-01 1.73E-02 5.84E-03
Total CO (g/yr) 6.12E+05 3.34E+04 1.33E+03 4.48E+02
CO Reduction (g/yr) - 5.78E+05 6.10E+05 6.11E+05
Annual CO Cost Benefit ($/g) - 1.09E-03 4.62E-04 1.50E-03
Annual CO Cost Benefit ($/ton) - 9.85E+02 4.19E+02 1.36E+03
NOy* (g/input MJ) 4.75E-02 9.81E-02 4.53E-02 5.45E-02
Total NOy (g/yr) 6.13E+03 7.93E+03 3.48E+03 4.18E+03
NOx Reduction (g/yr) - <1.80E+03> 2.65E+03 1.95E+03
Annual NO, Cost Benefit ($/g) - NA 1.06E-01 4.72E-01
Annual NOy Cost Benefit ($/ton) - NA 9.65E+04 4.28E+05
SO (g/input MJ) 5.22E-02 8.26E-03 2.31E-04 3.65E-03
Total SO, (g/yr) 6.73E+03 6.68E+02 1.77E+01 2.80E+02
SO Reduction (g/yr) - 6.06E+03 6.71E+03 6.45E+03
Annual SO, Cost Benefit ($/g) - 1.04E-01 4.20E-02 1.43E-01
Annual SO, Cost Benefit ($/ton) N 9.39E+04 3.81E+04 1.29E+05

* NOy - Total nitrogen oxides reported as NO5.

<> represents an increase in pollutant.

NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table 3.4.14a
Replacement of an Existing Centralized Cordwood Heating System in Medium HDD Category,
Supporting Information
1.83 cords/yr Burned per Centralized Cordwood Heating System in Medium HDD Category

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cgrei\ﬁﬁod Pellet Gas Furnaces Gas
Appliance/Fuel Type 9 Furnaces and | and Boilers- |Furnaces and
SYRIEUE Boilers Natural Gas | Boilers-LPG
(Furnaces and
Boilers)
Efficiency (%) a7 75 79 79
Annual Fuel Input (MJ/yr) 43,879 27,497 26,105 26,105
Fuel Cost ($/input MJ) 0.0078 0.0157 0.0158 0.0241
Annual Fuel Cost ($/yr) 342.36 430.97 411.20 628.00
Annualized Initial Cost ($/yr) - 285.94 229.69 229.69
Ancillary Cost ($/yr) 308.69 389.91 158.69 158.69
Total Cost ($/yr) 651.05 1,106.81 799.58 1,016.38
Cost Difference ($/yr) - 455.76 148.53 365.32
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Table 3.4.14b
Cost Benefit for the Replacement of an Existing Centralized Cordwood Heating System in
Medium HDD Category

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cordwood Gas Furnaces | Gas Furnaces
Appliance/Fuel Category Heating Systems Pe;'ﬁ; FBl:)r”r;a:ges and Boilers- and Boilers-
(Furnaces and Natural Gas LPG
Boilers)
PM (g/input MJ) 7.13E-01 7.90E-02 3.74E-03 8.40E-03
Total PM (g/yr) 3.13E+04 2.17E+03 9.76E+01 2.19E+02
PM Reduction (g/yr) - 2.91E+04 3.12E+04 3.11E+04
Annual PM Cost Benefit ($/g) - 1.57E-02 4.76E-03 1.18E-02
Annual PM Cost Benefit ($/ton) - 1.42E+04 4.32E+03 1.07E+04
VOC (g/input MJ) 3.02E-01 1.03E-03 2.30E-03 2.50E-02
Total VOC (g/yr) 1.33E+04 2.83E+01 6.00E+01 6.53E+02
VOC Reduction (g/yr) - 1.32E+04 1.32E+04 1.26E+04
Annual VOC Cost Benefit ($/g) - 3.45E-02 1.13E-02 2.90E-02
Annual VOC Cost Benefit ($/ton) - 3.13E+04 1.02E+04 2.63E+04
CO (g/input MJ) 4. 74E+00 4.13E-01 1.73E-02 5.84E-03
Total CO (glyr) 2.08E+05 1.14E+04 4 52E+02 1.52E+02
CO Reduction (g/yr) - 1.97E+05 2.08E+05 2.08E+05
Annual CO Cost Benefit ($/g) - 2.32E-03 7.16E-04 1.76E-03
Annual CO Cost Benefit ($/ton) - 2.10E+03 6.49E+02 1.59E+03
NOy* (g/input MJ) 4.75E-02 9.81E-02 4.53E-02 5.45E-02
Total NO (g/yr) 2.08E+03 2.70E+03 1.18E+03 1.42E+03
NOy Reduction (g/yr) - <6.13E+02> 9.02E+02 6.62E+02
Annual NO, Cost Benefit ($/g) - NA 1.65E-01 5.52E-01
Annual NOy Cost Benefit ($/ton) - NA 1.49E+05 5.01E+05
SO, (g/input MJ) 5.22E-02 8.26E-03 2.31E-04 3.65E-03
Total SO, (g/yr) 2.29E+03 2.27E+02 6.03E+00 9.53E+01
SO Reduction (g/yr) - 2.06E+03 2.28E+03 2.19E+03
Annual SO, Cost Benefit ($/9) - 2.21E-01 6.51E-02 1.67E-01
Annual SO, Cost Benefit ($/ton) - 2.01E+05 5.90E+04 1.51E+05

* NOy - Total nitrogen oxides reported as NO5.

<> represents an increase in pollutant.

NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Replacement of an Existing Centralized Cordwood Heating System in Low HDD Category,
Supporting Information

Table 3.4.15a

0.75 cords/yr Burned per Centralized Cordwood Heating System in Low HDD Category

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cgrei\ﬁﬁod Pellet Gas Furnaces Gas
Appliance/Fuel Type 9 Furnaces and | and Boilers- |Furnaces and
SYRIEUE Boilers Natural Gas | Boilers-LPG
(Furnaces and
Boilers)
Efficiency (%) a7 75 79 79
Annual Fuel Input (MJ/yr) 17,983 11,269 10,699 10,699
Fuel Cost ($/input MJ) 0.0078 0.0157 0.0158 0.0241
Annual Fuel Cost ($/yr) 140.31 176.63 168.53 257.38
Annualized Initial Cost ($/yr) - 285.94 229.69 229.69
Ancillary Cost ($/yr) 308.69 389.91 158.69 158.69
Total Cost ($/yr) 449.01 852.47 556.91 645.76
Cost Difference ($/yr) - 403.47 107.90 196.75
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Table 3.4.15b

Cost Benefit for the Replacement of an Existing Centralized Cordwood Heating System in Low

HDD Category
Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cordwood Gas Furnaces | Gas Furnaces
Appliance/Fuel Category Heating Systems Pe;'ﬁ; FBl:)r”r;a:ges and Boilers- and Boilers-
(Furnaces and Natural Gas LPG
Boilers)
PM (g/input MJ) 7.13E-01 7.90E-02 3.74E-03 8.40E-03
Total PM (g/yr) 1.28E+04 8.90E+02 4.00E+01 8.99E+01
PM Reduction (g/yr) - 1.19E+04 1.28E+04 1.27E+04
Annual PM Cost Benefit ($/g) - 3.38E-02 8.45E-03 1.55E-02
Annual PM Cost Benefit ($/ton) - 3.07E+04 7.66E+03 1.40E+04
VOC (g/input MJ) 3.02E-01 1.03E-03 2.30E-03 2.50E-02
Total VOC (g/yr) 5.43E+03 1.16E+01 2.46E+01 2.67E+02
VOC Reduction (g/yr) - 5.42E+03 5.41E+03 5.17E+03
Annual VOC Cost Benefit ($/g) - 7.44E-02 1.99E-02 3.81E-02
Annual VOC Cost Benefit ($/ton) - 6.75E+04 1.81E+04 3.46E+04
CO (g/input MJ) 4. 74E+00 4.13E-01 1.73E-02 5.84E-03
Total CO (glyr) 8.53E+04 4.65E+03 1.85E+02 6.25E+01
CO Reduction (g/yr) - 8.06E+04 8.51E+04 8.52E+04
Annual CO Cost Benefit ($/g) - 5.01E-03 1.27E-03 2.31E-03
Annual CO Cost Benefit ($/ton) - 4.54E+03 1.15E+03 2.10E+03
NO,* (g/input MJ) 4.75E-02 9.81E-02 4.53E-02 5.45E-02
Total NO (g/yr) 8.54E+02 1.11E+03 4.85E+02 5.83E+02
NOy Reduction (g/yr) - <2.51E+02> 3.70E+02 2.71E+02
Annual NO, Cost Benefit ($/g) - NA 2.92E-01 7.25E-01
Annual NOy Cost Benefit ($/ton) - NA 2.65E+05 6.58E+05
SO (g/input MJ) 5.22E-02 8.26E-03 2.31E-04 3.65E-03
Total SO, (g/yr) 9.38E+02 9.31E+01 2.47E+00 3.91E+01
SO Reduction (g/yr) - 8.45E+02 9.36E+02 8.99E+02
Annual SO, Cost Benefit ($/g) - 4.77E-01 1.15E-01 2.19E-01
Annual SO, Cost Benefit ($/ton) - 4.33E+05 1.05E+05 1.99E+05

* NOy - Total nitrogen oxides reported as NO5.

<> represents an increase in pollutant.

NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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3.5. Addition of Log Set or Use of Wax/Fiber Firelog with Existing Fireplace

The pollution reduction cost benefit analyses for existing fireplaces without inserts used for
aesthetic purposes are not conducted in the same manner as the aforementioned categories,
which are used for heat. The most likely changes to an existing fireplace without insert used for
aesthetic purposes include using wax/fiber firelogs, adding a vent-free gas log set, or adding a
vented gas log set (gas includes both LPG and natural gas). Since aesthetic use is more
concerned with the look and fedl of the fire and not the heat produced from fire, the fuel use rate
isused instead of efficiency. Tota fuel used for each appliance and fuel category is calculated
by multiplying the fuel use rate by the average use of afireplace without insert used for
aesthetics, since it is assumed that the average appliance annual usage for aesthetics will be the
same regardless of the appliance type. On the same note, this section does not include tables for
each state and HDD category since average appliance usage for aesthetics does not vary
significantly with the HDD category (or state) in which the appliance is located, and hence, the
tables are representative of the entire MANE-V U region.

Calculations and Assumptions

1. Annual appliance usage for al appliances: hr/yr
Cords burned per year by fireplaces without inserts used for aesthetics (0.069 cords/yr)
X average mass per cord (1238.3 kcﬁ;/cord)s“'60 divided by burn rate of fireplace
without inserts (4.20 kg/hr)*0+12171719= 20 hr/yr (It should be noted that the standard
deviation of state values around the mean mass per cord in the MANE-VU region is
only 4.5 % of the overall mean, hence the variation of mean mass per cord by state
has only a very small affect in calculating appliance usage.)

2. Tota annual emissions: glyr
Emission rate (g/hr) X annual appliance usage (hr/yr)
Emission rate references:
Fireplace without inserts burning cordwood: 16-19, 25
Fireplace without inserts burning wax/fiber firelogs. 31
Natural Gaslog sets: 36-39
LPG Gaslog sets. 34-35

3. Emissions reduction: g/yr
Total emissions (old unit) — Total emissions (new unit)

4. Annua fud use: fud unit/yr
fuel use rate (fuel unit used/hr,) X annual appliance usage (hr/yr)
Fuel use rate references:
Fireplace without inserts burning cordwood: See step 1.
Fireplace without inserts burning wax/fiber firelogs: 7, 16, 16.01, 16.07,16.09, 16.12,
16.16, 17.12, 17.21-17.24
Gas log sets:
Vent Free Gas Log Set (natural gas)
25,000 Btu/hr X 1055¥Btu = 2.64 X10” Jhr
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=26.4 MJhr
2.64 X 10" Jhr /38 X 10° J/n? = 0.69 ni/hr
Vented Gas Log Set (natural gas)
40,000 Btu/hr X 1055JBtu = 4.22 X10’ Jhr
=422 MJhr
4.22 X 10" Jhr / 38 X 10° Jn?® = 1.11 nt/hr

Vent Free Gas Log Set (LPG)

2.64X 10" Jhr/25.1 X 10° I = 1.05 X 103 I/hr
Vented Gas Log Set (LPG)

4.22 X 10" Jhr/ 25.1 X 10° I = 1.68 X 102 I/hr

5. Annual fuel cost: $yr
Cost per fud unit ($/fuel unit) X annual fuel use (fuel unit/yr)
Fuel cost:
Cordwood: $0.15/kd
Natural gas: $0. 60/n? 50
LPG: $0.61/1"°
Wax/fiber firelogs: $1.06/kg**>3

6. Annualized installation cost: $fyr*>*
Installation and gas plumbing cost; al divided by the unit lifetime
Vent free gas log set — natural gas: $1,493 / 12.7 yrs = $117.90%/yr
Vented gas log set — natural gas: $1,477 / 12.7 yrs = $116.60/yr
Vent free gas log set — LPG: $1,483/ 12.7 yrs = $116.80/yr
Vented gaslog set — LPG: $1,467 / 12.7 yrs = $115.50/yr
Wax/fiber firelogs: no installation/replacement necessary - $0/yr

7. Ancillary Costs: sum of aand b per appliance: $/yr
a) Chimney cleaning — cost per cleaning X cleanings per year = $/yr**
Fireplace without insert burning cordwood or wax/fiber firelogs: $150 every 2 years
= $75lyr
b) Electricity costs- $0.13/kwh X kw usage X average hours use per year
Gaslog set fan: 0.144 kw X 21 hrslyr X $0.13/kw-h = $0.39/yr

8. Total annua costs: Sum of annual fuel costs, ancillary costs, and annualized
installation/replacement costs: $/yr

9. Codt difference: Tota annual cost (new unit) — total annual cost (old unit)

10. Annua pollution reduction cost benefit:
Cost difference ($/yr) / emissions reduction (g/yr) = $/g
$/g X 454 g/lb X 2000 Ib/ton = $/ton
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Table3.5.1

Addition of Log Set or Use of Wax/Fiber Firelog with Existing Fireplace Supporting Information

Scenario Addition of Log Set or Use of Wax/Fiber Firelog with Existing Fireplace
: ... | Cordwood Fireplace [ Vent-Free Gas | Vented Gas
Appliance / Fuel Category (unit) | ysed for Aesthetic | Log Set-Natural Log Set- Vent-Free Gas | Vented Gas | Wax/Fiber
Purposes Gas Natural Gas Log Set-LPG | Log Set-LPG | Firelog Fuel
Appliance Usage (hr/yr) 20 20 20 20 20 20
Fuel Usage Rate 4.20 kg/hr 0.69 m>/hr*+ 1.11 m*/hr+** 1.05 I/hr** 1.68 I/hr*** 0.74 kg/hr
Fuel Cost 0.15 $/kg 0.605 $/m° 0.605 $/m> 0.612 $/I 0.612 $/I 1.061 $/kg
Annual Fuel Cost ($/yr) 12.83 8.49 13.66 13.06 20.90 15.97
Annualized Install Cost ($/yr) - 117.9 116.8 116.6 115.5 NA
Ancillary Costs ($/yr) 75.00 0.39 0.39 0.39 0.39 75.00
Total Annual Cost 87.83 126.77 130.85 130.03 136.77 90.97
Cost Difference - 38.94 43.01 42.19 48.94 3.14
*NA isNot Applicable
** 25,000 Btu/hr
*** 40,000 Btu/hr
Table3.5.2
Cost Benefit for the Addition of aLog Set or Use of Wax/Fiber Firelog with Existing Fireplaces
Scenario Addition of Log Set or Use of Wax/Fiber Firelog with Existing Fireplace
) Cordwood Fireplace | Vent-Free Gas | Vented Gas
Appliance / Fuel Category Used for Aesthetic | Log Set-Natural Log Set- Vent-Free Gas | Vented Gas | Wax/Fiber
Purposes Gas Natural Gas Log Set-LPG | Log Set-LPG | Firelog Fuel
PM (g/hr) 6.43E+01 9.87E-02 1.58E-01 2.21E-01 3.54E-01 9.00E+00
Total PM (g/yr) 1.31E+03 2.01E+00 3.21E+00 4.50E+00 7.20E+00 1.83E+02
PM Reduction (g/yr) - 1.31E+03 1.30E+03 1.30E+03 1.30E+03 1.12E+03
Annual Cost Benefit PM ($/g) - 2.98E-02 3.30E-02 3.24E-02 3.76E-02 2.79E-03
Annual Cost Benefit PM ($/ton) - 2.71E+04 2.99E+04 2.94E+04 3.41E+04 2.53E+03
VOC (g/hr) 3.96E+01 7.15E-02 9.71E-02 6.60E-01 1.06E+00 1.22E+01
Total VOC (g/yr) 8.06E+02 1.45E+00 1.98E+00 1.34E+01 2.16E+01 2.48E+02
VOC Reduction (g/yr) - 8.04E+02 8.04E+02 7.92E+02 7.84E+02 5.58E+02
Annual Cost Benefit VOC ($/g) - 4.84E-02 5.35E-02 5.33E-02 6.24E-02 5.63E-03
Annual Cost Benefit VOC ($/ton) - 4.39E+04 4.85E+04 4.83E+04 5.66E+04 5.11E+03
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Table 3.5.2 continued
Cost Benefit for the Addition of aLog Set or Use of Wax/Fiber Firelog with Existing Fireplaces

Scenario Addition of Log Set or Use of Wax/Fiber Firelog with Existing Fireplace
Cordwood Fireplace | Vent-Free Gas | Vented Gas
Appliance / Fuel Category Used for Aesthetic | Log Set-Natural Log Set- Vent-Free Gas | Vented Gas | Wax/Fiber
Purposes Gas Natural Gas Log Set-LPG | Log Set-LPG | Firelog Fuel
CO (g/hr) 3.13E+02 5.54E-01 1.17E+00 1.54E-01 2.46E-01 4.19E+01
Total CO (glyr) 6.37E+03 1.13E+01 2.38E+01 3.13E+00 5.00E+00 8.52E+02
CO Reduction (g/yr) - 6.36E+03 6.35E+03 6.37E+03 6.37E+03 5.52E+03
Annual Cost Benefit CO ($/g) - 6.12E-03 6.77E-03 6.62E-03 7.68E-03 5.69E-04
Annual Cost Benefit CO ($/ton) - 5.55E+03 6.14E+03 6.01E+03 6.97E+03 5.16E+02
NO, (g/hr) 6.09E+00 1.10E+00 2.03E+00 1.44E+00 2.29E+00 2.50E+00
Total NO, (g/yr) 1.24E+02 2.24E+01 4.13E+01 2.93E+01 4.66E+01 5.09E+01
NOy Reduction (g/yr) - 1.02E+02 8.26E+01 9.46E+01 7.73E+01 7.30E+01
Annual Cost Benefit NO, ($/g) - 3.84E-01 5.21E-01 4.46E-01 6.33E-01 4.30E-02
Annual Cost Benefit NO, ($/ton) - 3.48E+05 4.72E+05 4.05E+05 5.74E+05 3.90E+04
SO, (g/hr) 8.40E-01 6.10E-03 9.75E-03 9.64E-02 1.54E-01 1.43E+00
Total SO, (g/yr) 1.71E+01 1.24E-01 1.98E-01 1.96E+00 3.13E+00 2.91E+01
SO2 Reduction (g/yr) - 1.70E+01 1.69E+01 1.51E+01 1.40E+01 <1.20E+01>
Annual Cost Benefit SO, ($/g) - 2.30E+00 2.55E+00 2.79E+00 3.51E+00 NA
Annual Cost Benefit SO,($/ton) - 2.08E+06 2.31E+06 2.53E+06 3.18E+06 NA

* NOy - Total nitrogen oxides reported as NO5.
<> represents an increase in pollutant.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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4. Average M ANE-VU Pollution Reduction Cost Benefit of Improved Technologies and
Alternative Fuels

Section 3 provided pollution reduction cost benefit analyses for each of the five existing
appliance categories. Due to the many permutations of the data contained in these tables,
average MANE-V U pollution reduction cost benefit analyses are included as a summary to
provide an overall average of the Section 3 data for the MANE-VU region. Because the Section
3.5 pollution reduction cost benefit table is, in itself, aMANE-VU average, it is repeated with
the rest of the MANE-VU tables for completeness.
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Table4.1.1
Cost Benefit for Replacement of an Existing Uncertified Freestanding Cordwood Stove in MANE-VU Region

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
e Certified Certified Gas
Fggecsigéf(lj?gg e el e s EUDyz- G?\Isatslfgle- G?\Isaz[?;e_ Gas Stove- | Stove- S(ti?/z-

Appliance / Fuel Category Cordwood Catalytic Catalytic | Pellet Stove [Natural Gas, Gas, Direct| Gas, Vent |LPG, B Vent LPG, LPG. Vent

Cordwood Cordwood B Vent Direct

Stove Vent Free Free

Stove Stove Vent
PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 7.97E-02 | 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 4.26E+04 1.57E+04 1.63E+04 | 2.80E+03 | 1.51E+02 | 1.31E+02 | 1.00E+02 | 3.40E+02 | 2.95E+02 |2.26E+02
PM Reduction (g/yr) - 2.68E+04 2.63E+04 3.98E+04 | 4.24E+04 | 4.24E+04 | 4.25E+04 | 4.22E+04 | 4.23E+04 | 4.23E+04
Annual PM Cost Benefit ($/g) - 1.29E-03 3.64E-03 9.88E-03 | 5.90E-03 | 3.89E-03 | 8.32E-04 | 1.38E-02 | 1.08E-02 | 6.06E-03
Annual PM Cost Benefit ($/ton) - 1.17E+03 3.30E+03 8.96E+03 | 5.35E+03 | 3.53E+03 | 7.55E+02 | 1.26E+04 | 9.76E+03 | 5.50E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 | 2.30E-03 | 2.30E-03 | 1.17E-03 | 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 4.61E+04 2.11E+04 1.67E+04 3.66E+01 | 9.32E+01 | 8.07E+01 | 3.14E+01 | 1.01E+03 | 8.78E+02 |6.72E+02
VOC Reduction (g/yr) - 2.50E+04 2.94E+04 | 4.60E+04 | 4.60E+04 | 4.60E+04 | 4.61E+04 | 4.51E+04 | 4.52E+04 |4.54E+04
Annual VOC Cost Benefit ($/g) - 1.39E-03 3.26E-03 8.53E-03 | 5.44E-03 | 3.59E-03 | 7.67E-04 | 1.30E-02 | 1.01E-02 | 5.65E-03
Annual VOC Cost Benefit ($/ton) - 1.26E+03 2.96E+03 7.74E+03 | 4.94E+03 | 3.26E+03 | 6.96E+02 | 1.18E+04 | 9.13E+03 |5.13E+03
CO (g/input MJ) 4.05E+00 3.64E+00 2.76E+00 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (g/yr) 1.97E+05 1.47E+05 1.04E+05 1.46E+04 | 7.86E+02 | 6.81E+02 | 8.09E+02 | 2.37E+02 | 2.05E+02 | 1.57E+02
CO Reduction (g/yr) - 5.01E+04 9.35E+04 1.83E+05 | 1.97E+05 | 1.97E+05 | 1.97E+05 | 1.97E+05 | 1.97E+05 |1.97E+05
Annual CO Cost Benefit ($/g) - 6.93E-04 1.02E-03 2.15E-03 | 1.27E-03 | 8.39E-04 | 1.80E-04 | 2.97E-03 | 2.31E-03 | 1.30E-03
Annual CO Cost Benefit ($/ton) - 6.29E+02 9.29E+02 1.95E+03 | 1.15E+03 | 7.61E+02 | 1.63E+02 | 2.69E+03 | 2.09E+03 | 1.18E+03
NO,* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NOy (g/yr) 3.22E+03 2.38E+03 1.36E+04 | 3.48E+03 | 2.14E+03 | 1.85E+03 | 1.12E+03 | 2.21E+03 | 1.91E+03 |1.46E+03
NO, Reduction (g/yr) - 8.38E+02 | <1.04E+04> |<2.52E+02>| 1.08E+03 | 1.37E+03 | 2.10E+03 | 1.02E+03 | 1.31E+03 |1.76E+03
Annual NO, Cost Benefit ($/g) - 4.15E-02 NA NA 2.31E-01 | 1.21E-01 | 1.68E-02 | 5.76E-01 | 3.47E-01 | 1.46E-01
Annual NO, Cost Benefit ($/ton) - 3.76E+04 NA NA 2.09E+05 | 1.09E+05 | 1.52E+04 | 5.22E+05 | 3.15E+05 | 1.32E+05
SO, (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO (g/yr) 2.52E+02 4.18E+02 3.89E+02 2.93E+02 | 9.36E+00 | 8.11E+00 | 6.21E+00 | 1.48E+02 | 1.28E+02 |9.81E+01
SO, Reduction (g/yr) - <1.67E+02> | <1.37E+02> |<4.09E+01>| 2.42E+02 | 2.44E+02 | 2.46E+02 | 1.04E+02 | 1.24E+02 | 1.54E+02
Annual SO, Cost Benefit ($/9) - NA NA NA 1.03E+00 | 6.78E-01 | 1.44E-01 | 5.62E+00 | 3.68E+00 |1.67E+00
Annual SO, Cost Benefit ($/ton) - NA NA NA 9.36E+05 | 6.15E+05 | 1.31E+05 | 5.10E+06 | 3.34E+06 |1.51E+06

* NOy - Total nitrogen oxides reported as NO,.
<> represents an increase in pollutant.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table4.1.2
Cost Benefit for the Replacement of an Existing Uncertified Cordwood Fireplace Insert in MANE-VU Region

Scenario Replacement of an Existing Uncertified Fireplace Insert

Uncertified Claiiiizt Gz Gas Insert- | Gas Insert- €25 Gas

Cordwood | N\2PS Non- NSPS Gas Insert- | =\ tural Natural | Gas Insert- | "Sert- Insert

Appliance/Fuel Category : Catalytic Catalytic | Pellet Insert [Natural Gas, g LPG, i
Fireplace Cordwood | Cordwood B Vent Gas, Direct| Gas, Vent |LPG, B Vent Direct LPG, Vent

Insert Vent Free Free

Insert Insert Vent

PM (g/input MJ) 8.73E-01 3.88E-01 4.32E-01 7.97E-02 | 3.74E-03 | 3.74E-03 | 3.74E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Total PM (g/yr) 4.26E+04 1.54E+04 | 1.59E+04 | 2.72E+03 | 1.49E+02 | 1.28E+02 | 9.41E+01 | 3.34E+02 | 2.87E+02 |2.11E+02
PM Reduction (g/yr) - 2.71E+04 2.67E+04 3.98E+04 | 4.24E+04 | 4.24E+04 | 4.25E+04 | 4.22E+04 | 4.23E+04 | 4.23E+04
Annual PM Cost Benefit ($/g) - i i 5.71E-03 | 2.10E-03 i i 9.90E-03 | 6.65E-03 | 1.54E-03
Annual PM Cost Benefit ($/ton) - * ok 5.18E+03 | 1.91E+03 o i 8.98E+03 | 6.04E+03 | 1.40E+03
VOC (g/input MJ) 9.45E-01 5.22E-01 4.44E-01 1.04E-03 | 2.30E-03 | 2.30E-03 | 1.17E-03 | 2.50E-02 | 2.50E-02 | 2.50E-02
Total VOC (g/yr) 4.61E+04 2.08E+04 1.63E+04 3.56E+01 | 9.16E+01 | 7.85E+01 | 2.94E+01 | 9.95E+02 | 8.53E+02 |6.29E+02
VOC Reduction (g/yr) - 2.53E+04 | 2.98E+04 | 4.60E+04 | 4.60E+04 | 4.60E+04 | 4.61E+04 | 4.51E+04 | 4.52E+04 |4.55E+04
Annual VOC Cost Benefit ($/g) - * * 4.94E-03 1.94E-03 * * 9.27E-03 | 6.22E-03 | 1.43E-03
Annual VOC Cost Benefit ($/ton) - Hox wox 4.48E+03 | 1.76E+03 o i 8.41E+03 | 5.64E+03 | 1.30E+03
CO (g/input MJ) 4.05E+00 3.64E+00 | 2.76E+00 | 4.17E-01 | 1.94E-02 | 1.94E-02 | 3.01E-02 | 5.84E-03 | 5.84E-03 | 5.84E-03
Total CO (g/yr) 1.97E+05 1.45E+05 1.02E+05 1.42E+04 | 7.73E+02 | 6.62E+02 | 7.57E+02 | 2.33E+02 | 1.99E+02 | 1.47E+02
CO Reduction (g/yr) - 5.26E+04 | 9.59E+04 | 1.83E+05 | 1.97E+05 | 1.97E+05 | 1.97E+05 | 1.97E+05 | 1.97E+05 |1.97E+05
Annual CO Cost Benefit ($/g) - ok ok 1.24E-03 | 4.54E-04 ok wox 2.12E-03 | 1.43E-03 | 3.30E-04
Annual CO Cost Benefit ($/ton) - i wox 1.13E+03 | 4.12E+02 b b 1.92E+03 | 1.29E+03 | 3.00E+02
NO* (g/input MJ) 6.61E-02 5.89E-02 3.62E-01 9.90E-02 | 5.28E-02 | 5.28E-02 | 4.17E-02 | 5.45E-02 | 5.45E-02 | 5.45E-02
Total NO, (g/yr) 3.22E+03 2.34E+03 | 1.33E+04 | 3.38E+03 | 2.10E+03 | 1.80E+03 | 1.05E+03 | 2.17E+03 | 1.86E+03 |1.37E+03
NO, Reduction (g/yr) - 8.79E+02 | <1.01E+04> |<1.56E+02>| 1.12E+03 | 1.42E+03 | 2.17E+03 | 1.05E+03 | 1.36E+03 |1.85E+03
Annual NO, Cost Benefit ($/g) - *x NA NA 7.96E-02 *x ** 3.97E-01 | 2.06E-01 | 3.52E-02
Annual NOy Cost Benefit ($/ton) - ox NA NA 7.22E+04 ox ok 3.60E+05 | 1.87E+05 | 3.19E+04
SO; (g/input MJ) 5.16E-03 1.03E-02 1.03E-02 8.34E-03 | 2.31E-04 | 2.31E-04 | 2.31E-04 | 3.65E-03 | 3.65E-03 | 3.65E-03
Total SO (g/yr) 2.52E+02 4.11E+02 | 3.80E+02 | 2.85E+02 | 9.20E+00 | 7.88E+00 | 5.81E+00 | 1.45E+02 | 1.25E+02 |9.18E+01
SO; Reduction (g/yr) - <1.59E+02> | <1.28E+02> [<3.27E+01>| 2.43E+02 | 2.44E+02 | 2.46E+02 | 1.06E+02 | 1.27E+02 | 1.60E+02
Annual SO, Cost Benefit ($/9) - NA NA NA 3.68E-01 ** ** 3.93E+00 | 2.21E+00 | 4.07E-01
Annual SO Cost Benefit ($/ton) - NA NA NA 3.34E+05 o ok 3.56E+06 | 2.00E+06 | 3.69E+05

* NOy - Total nitrogen oxides reported as NO,

<> represents an increase in pollutant

**: Sincethe annual total cost of high technology and/or alternative fuel islessthan that of the existing device, thereis no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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Table4.1.3
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in MANE-VU
Region

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
o - Gas Gas
Certified Certified Gas Vent-
Cordwood | spg Non.|  NSPS Gas Insert-) Insert- | Insert- oo ycert | Insert- Gas Irree Gas| _ VO
. Fireplace . : Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Catalytic Catalytic LPG, B LPG, Log Set-
Used for Insert Gas, B Gas, Gas, " LPG, Vent Log Set-
Heati Cordwood | Cordwood Vent Direct vent Vent Direct F Natural LPG
eating Insert Insert en Irec en Vent ree Gas
Vent Free
PM (g/input MJ) 7.90E-01 | 3.88E-01 4.32E-01 | 7.97E-02 | 3.74E-03 | 3.74E-03| 3.74E-03| 8.40E-03 | 8.40E-03 | 8.40E-03 | 3.74E-03| 8.40E-03
Total PM (g/yr) 2.00E+04 | 2.95E+03 | 3.03E+03 | 5.19E+02 | 2.84E+01 |2.44E+01|1.80E+01| 6.39E+01 | 5.47E+01 | 4.03E+01 |1.80E+01(4.03E+01
PM Reduction (g/yr) - 1.71E+04 | 1.70E+04 | 1.95E+04 | 2.00E+04 |2.00E+04|2.00E+04| 2.00E+04 | 2.00E+04 | 2.00E+04 |2.00E+04|2.00E+04
Annual PM Cost Benefit ($/g) - 4.27E-03 6.25E-03 | 9.18E-03 o ** ** 2.07E-03 | 7.66E-04 o o *x
Annual PM Cost Benefit
($/ton) - 3.88E+03 | 5.67E+03 | 8.33E+03 * *x ** 1.88E+03 | 6.95E+02 * ** *x
VOC (g/input MJ) 4.87E-01 | 5.22E-01 4.44E-01 | 1.04E-03 | 2.30E-03 |2.30E-03|1.17E-03| 2.50E-02 | 2.50E-02 | 2.50E-02 | 2.71E-03| 2.50E-02
Total VOC (g/yr) 1.23E+04 | 3.97E+03 | 3.12E+03 | 6.79E+00 | 1.75E+01 |1.50E+01|5.62E+00| 1.90E+02 | 1.63E+02 | 1.20E+02 |1.30E+01|1.20E+02
VOC Reduction (g/yr) - 8.38E+03 | 9.22E+03 | 1.23E+04 | 1.23E+04 |1.23E+04|1.23E+04| 1.22E+04 | 1.22E+04 | 1.22E+04 |1.23E+04|1.22E+04
Annual VOC Cost Benefit
(%/9) - 8.71E-03 1.15E-02 | 1.45E-02 * o ki 3.41E-03 | 1.26E-03 * ki *
Annual VOC Cost Benefit
($/ton) - 7.90E+03 | 1.04E+04 | 1.32E+04 ** o i 3.09E+03 | 1.14E+03 * *x *x
CO (g/input MJ) 3.85E+00 | 3.64E+00 | 2.76E+00 | 4.17E-01 | 1.94E-02 |1.94E-02|3.01E-02| 5.84E-03 | 5.84E-03 | 5.84E-03 | 2.10E-02| 5.84E-03
Total CO (g/yr) 9.76E+04 | 2.76E+04 | 1.94E+04 | 2.72E+03| 1.47E+02 [1.26E+02(1.45E+02| 4.44E+01 | 3.81E+01 | 2.80E+01 |1.01E+02(2.80E+01
CO Reduction (g/yr) - 7.00E+04 | 7.82E+04 | 9.49E+04 | 9.75E+04 |9.75E+04|9.75E+04| 9.76E+04 | 9.76E+04 | 9.76E+04 |9.75E+04|9.76E+04
Annual CO Cost Benefit ($/g) - 1.04E-03 1.36E-03 | 1.89E-03 o ** ** 4.24E-04 | 1.57E-04 o o *k
Annual CO Cost Benefit
($/ton) - 9.45E+02 | 1.23E+03 | 1.71E+03 * *x o 3.85E+02 | 1.42E+02 o o o
NOy* (g/input MJ) 7.49E-02 | 5.89E-02 3.62E-01 | 9.90E-02 | 5.28E-02 |5.28E-02|4.17E-02| 5.45E-02 | 5.45E-02 | 5.45E-02 [ 4.16E-02| 5.45E-02
Total NOy (g/yr) 1.90E+03 | 4.48E+02 | 2.54E+03 | 6.45E+02 | 4.01E+02 |3.44E+02|2.00E+02| 4.14E+02 | 3.55E+02 | 2.62E+02 [2.00E+02|2.62E+02
NOx Reduction (g/yr) - 1.45E+03 | <6.39E+02> | 1.25E+03 | 1.50E+03 [1.55E+03(1.70E+03| 1.48E+03 | 1.54E+03 | 1.64E+03 |1.70E+03|1.64E+03
Annual NO, Cost Benefit
($/9) - 5.03E-02 NA 1.43E-01 * *x *x 2.79E-02 | 9.91E-03 ** *x *x
Annual NO, Cost Benefit
($/ton) - 4.56E+04 NA 1.30E+05 * *x *x 2.53E+04 | 8.99E+03 * *x *x

150




Table 4.1.3 continued
Cost Benefit for the Installation of an Insert or Gas Log Set into an Existing Cordwood Fireplace without Insert Used for Heating in MANE-VU
Region

Scenario Addition of an Insert or Gas Log-Set into an Existing Fireplace without Insert Used for Heating
o o Gas Gas
Certified Certified Gas Vent-
Cordwood |\ spg Non.|  NSPS Gas Insert-) Insert- | Insert- oo ycert | Insert- Gas Irree Gas| _ VO
. Fireplace . : Pellet Natural Natural | Natural Insert- Free Gas
Appliance/Fuel Category Used for Catalytic Catalytic r— Gas. B Gas Gas LPG, B LPG, LPG. Vent Log Set- Log Set-
Heatin Cordwood | Cordwood Ver’1t Direc,t Veni Vent Direct Fr’ee Natural I?PG
9 Insert Insert Vent Gas
Vent Free
SO (g/input MJ) 1.03E-02 | 1.03E-02 1.03E-02 | 8.34E-03 | 2.31E-04 |2.31E-04|2.31E-04| 3.65E-03 | 3.65E-03 | 3.65E-03 | 2.31E-04| 3.65E-03
Total SO, (glyr) 2.62E+02 | 7.85E+01 7.25E+01 | 5.43E+01 | 1.76E+00 |1.51E+00|1.11E+00| 2.77E+01 | 2.38E+01 | 1.75E+01|1.11E+00| 1.75E+01
SO Reduction (g/yr) - 1.83E+02 | 1.89E+02 | 2.07E+02 | 2.60E+02 [2.60E+02|2.61E+02| 2.34E+02 | 2.38E+02 | 2.44E+02 |2.61E+02|2.44E+02
Annual SO, Cost Benefit ($/g) - 3.98E-01 | 5.61E-01 | 8.63E-01 *x *k * 1.77E-01 | 6.43E-02 *k * **
Annual SO, Cost Benefit
($/ton) - 3.61E+05 5.09E+05 [ 7.83E+05 *x *x *x 1.61E+05 [ 5.83E+04 *x *x *x

* NOy - Total nitrogen oxides reported as NO,
<> represents an increase in pollutant
**: Since the annual total cost of high technology and/or alternative fuel islessthan that of the existing device, there is no cost associated with the pollutant reduction.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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Table4.1.4
Cost Benefit for the Replacement of an Existing Centralized Cordwood Heating System in
MANE-VU Region

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized
Cordwood Gas Furnaces | Gas Furnaces
Appliance/Fuel Category Heating Systems Pe;'ﬁ; FBl:)r”r;a:ges and Boilers- and Boilers-
(Furnaces and Natural Gas LPG
Boilers)
PM (g/input MJ) 7.13E-01 7.90E-02 3.74E-03 8.40E-03
Total PM (g/yr) 7.10E+04 4.93E+03 2.22E+02 4.98E+02
PM Reduction (g/yr) - 6.60E+04 7.07E+04 7.05E+04
Annual PM Cost Benefit ($/g) - 8.61E-03 3.33E-03 1.03E-02
Annual PM Cost Benefit ($/ton) - 7.81E+03 3.03E+03 9.37E+03
VOC (g/input MJ) 3.02E-01 1.03E-03 2.30E-03 2.50E-02
Total VOC (g/yr) 3.01E+04 6.43E+01 1.36E+02 1.48E+03
VOC Reduction (g/yr) - 3.00E+04 2.99E+04 2.86E+04
Annual VOC Cost Benefit ($/g) - 1.89E-02 7.88E-03 2.54E-02
Annual VOC Cost Benefit ($/ton) - 1.72E+04 7.15E+03 2.31E+04
CO (g/input MJ) 4.74E+00 4.13E-01 1.73E-02 5.84E-03
Total CO (g/yr) 4.72E+05 2.58E+04 1.02E+03 3.46E+02
CO Reduction (g/yr) - 4.46E+05 4.71E+05 4.72E+05
Annual CO Cost Benefit ($/g) - 1.27E-03 5.01E-04 1.54E-03
Annual CO Cost Benefit ($/ton) - 1.16E+03 4.54E+02 1.40E+03
NO,* (g/input MJ) 4.75E-02 9.81E-02 4.53E-02 5.45E-02
Total NOy (g/yr) 4.73E+03 6.12E+03 2.68E+03 3.23E+03
NO, Reduction (g/yr) - <1.39E+03> 2.05E+03 1.50E+03
Annual NOy Cost Benefit ($/g) - NA 1.15E-01 4.84E-01
Annual NOy Cost Benefit ($/ton) N NA 1.05E+05 4.39E+05
SOz (g/input MJ) 5.22E-02 8.26E-03 2.31E-04 3.65E-03
Total SO, (glyr) 5.19E+03 5.15E+02 1.37E+01 2.16E+02
SO, Reduction (g/yr) - 4.68E+03 5.18E+03 4.98E+03
Annual SO, Cost Benefit ($/g) - 1.21E-01 4.55E-02 1.46E-01
Annual SO, Cost Benefit ($/ton) - 1.10E+05 4.13E+04 1.33E+05

* NOy - Total nitrogen oxides reported as NO5.

<> represents an increase in pollutant.

NA = Not Applicable since the amount of pollutant increased, thereis no pollutant benefit after changing appliances.
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Table4.1.5

Cost Benefit for the Addition of aLog Set or Use of Wax/Fiber Firelog with Existing Fireplaces

Scenario Addition of Log Set or Use of Wax/Fiber Firelog with Existing Fireplace
) Cordwood Fireplace | Vent-Free Gas | Vented Gas
Appliance / Fuel Category Used for Aesthetic | Log Set-Natural |  Log Set- Vent-Free Gas | Vented Gas | Wax/Fiber
Purposes Gas Natural Gas Log Set-LPG | Log Set-LPG | Firelog Fuel
PM (g/hr) 6.43E+01 9.87E-02 1.58E-01 2.21E-01 3.54E-01 9.00E+00
Total PM (gl/yr) 1.31E+03 2.01E+00 3.21E+00 4.50E+00 7.20E+00 1.83E+02
PM Reduction (g/yr) - 1.31E+03 1.30E+03 1.30E+03 1.30E+03 1.12E+03
Annual Cost Benefit PM ($/g) - 2.98E-02 3.30E-02 3.24E-02 3.76E-02 2.79E-03
Annual Cost Benefit PM ($/ton) - 2.71E+04 2.99E+04 2.94E+04 3.41E+04 2.53E+03
VOC (g/hr) 3.96E+01 7.15E-02 9.71E-02 6.60E-01 1.06E+00 1.22E+01
Total VOC (g/yr) 8.06E+02 1.45E+00 1.98E+00 1.34E+01 2.16E+01 2.48E+02
VOC Reduction (g/yr) - 8.04E+02 8.04E+02 7.92E+02 7.84E+02 5.58E+02
Annual Cost Benefit VOC ($/g) - 4.84E-02 5.35E-02 5.33E-02 6.24E-02 5.63E-03
Annual Cost Benefit VOC ($/ton) - 4.39E+04 4.85E+04 4.83E+04 5.66E+04 5.11E+03
CO (g/hr) 3.13E+02 5.54E-01 1.17E+00 1.54E-01 2.46E-01 4.19E+01
Total CO (glyr) 6.37E+03 1.13E+01 2.38E+01 3.13E+00 5.00E+00 8.52E+02
CO Reduction (g/yr) - 6.36E+03 6.35E+03 6.37E+03 6.37E+03 5.52E+03
Annual Cost Benefit CO ($/g) - 6.12E-03 6.77E-03 6.62E-03 7.68E-03 5.69E-04
Annual Cost Benefit CO ($/ton) - 5.55E+03 6.14E+03 6.01E+03 6.97E+03 5.16E+02
NO, (g/hr) 6.09E+00 1.10E+00 2.03E+00 1.44E+00 2.29E+00 2.50E+00
Total NO, (g/yr) 1.24E+02 2.24E+01 4.13E+01 2.93E+01 4.66E+01 5.09E+01
NOy Reduction (g/yr) - 1.02E+02 8.26E+01 9.46E+01 7.73E+01 7.30E+01
Annual Cost Benefit NO, ($/g) - 3.84E-01 5.21E-01 4.46E-01 6.33E-01 4.30E-02
Annual Cost Benefit NO, ($/ton) - 3.48E+05 4.72E+05 4.05E+05 5.74E+05 3.90E+04
SO, (g/hr) 8.40E-01 6.10E-03 9.75E-03 9.64E-02 1.54E-01 1.43E+00
Total SO, (glyr) 1.71E+01 1.24E-01 1.98E-01 1.96E+00 3.13E+00 2.91E+01
S02 Reduction (glyr) - 1.70E+01 1.69E+01 1.51E+01 1.40E+01 | <1.20E+01>
Annual Cost Benefit SO, ($/g) - 2.30E+00 2.55E+00 2.79E+00 3.51E+00 NA
Annual Cost Benefit SO,($/ton) - 2.08E+06 2.31E+06 2.53E+06 3.18E+06 NA

* NOy - Total nitrogen oxides reported as NO,.
<> represents an increase in pollutant.
NA = Not Applicable since the amount of pollutant increased, there is no pollutant benefit after changing appliances.
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MARICOPA COUNTY
Adopted 10/05/94
Revised 04/21/99
Revised 11/17/99

RESIDENTIAL WOODBURNING RESTRICTION ORDINANCE
SECTION 1 - GENERAL

A. PURPOSE: The Residential Woodburning Restriction Ordinance restricts residential
woodburning in a non-approved device when monitoring or forecasting indicates that the
carbon monoxide (CO) standard and/or the particulate matter no-burn standard are likely to
be exceeded.

B. APPLICABILITY: The Residential Woodburning Restriction Ordinance applies to any
residential woodburning device in sections of Area A that are within Maricopa County or
within incorporated cities and towns in such sections.

SECTION 2 - DEFINITIONS: For the purpose of this ordinance, the following definitions shall
apply:

A. ADEQUATE SOURCE OF HEAT - A permanently installed furnace or heating system,
connected to or disconnected from its energy source, designed to heat utilizing oil, natural
gas, electricity, or propane, and designed to maintain a minimum of 70° Fahrenheit at a
point three feet above the floor in all normally inhabited areas of a residence.

B. APPROVED WOODBURNING DEVICE - The following residential devices shall be
approved woodburning devices, even though such devices may burn a solid fuel other than
wood:

1. A device that has been certified by the Environmental Protection Agency (EPA) as
conforming to Phase Il EPA Standards Of Performance For Wood Heaters in 40 Code
Of Federal Regulations (CFR) 60, Subpart AAA as amended through July 1, 1998.

2. Any pellet stove.

3. Any gas burning hearth appliances, including a dedicated gas logset permanently
installed in any kind of woodburning fireplace.

4. Any masonry heater or any other solid fuel burning device that meets performance
standards that are equivalent to the standards in 40 CFR 60, Subpart AAA as amended
through July 1, 1998, and that is approved by the Control Officer and the Administrator
of EPA.

C. AREA A - As defined in Arizona Revised Statutes (ARS) 849-541(1), the area in Maricopa
County delineated as follows:

Township 8 North, Range 2 East and Range 3 East

Township 7 North, Range 2 West through Range 5 East

Township 6 North, Range 2 West through Range 6 East

Township 5 North, Range 2 West through Range 7 East

Township 4 North, Range 2 West through Range 8 East

Township 3 North, Range 2 West through Range 8 East

Township 2 North, Range 2 West through Range 8 East

Township 1 North, Range 2 West through Range 7 East

Township 1 South, Range 2 West through Range 7 East

Township 2 South, Range 2 West through Range 7 East

D. BURN DOWN PERIOD - That period of time, not to exceed three hours after declaring a
restricted-burn period, required for the cessation of combustion within any residential
woodburning device by withholding fuel or by modifying the air-to-fuel ratio.



E. CARBON MONOXIDE (CO) STANDARD - The maximum allowable eight-hour
concentration that is nine parts of contaminant per million parts of air by volume (ppm).

F. CHIMNEY - A passage for smoke that is usually made of bricks, stone, or metal and often
rises two feet above the roof of a building. An approved, factory-built chimney will have a
label on each chimney connector and gas vent specifying that such chimney can be used for
all fuels and will show the minimum safe clearances to combustibles.

G. INAPPROPRIATE FUEL - Includes, but is not limited to, leaves, grass clippings, green
plants, refuse, paper, rubbish, books, magazines, fiberboard, packaging, rags, fabrics,
animal waste, animal carcasses, coal, waste oil, liquid or gelatinous hydrocarbons, tar,
asphaltic products, waste petroleum products, paints and solvents, chemically soaked wood,
wood with a moisture content of greater than 30 percent, treated wood, plastic or plastic
products, rubber or rubber products, office records, sensitive or classified wastes, or any
substance which normally emits dense smoke or obnoxious odors other than paper to start
the fire or properly seasoned wood.

H. NONATTAINMENT AREA - An area so designated by the Administrator of the EPA, acting
pursuant to Section 107 of the Clean Air Act, as exceeding national primary or secondary
ambient air standards for a particular pollutant or pollutants.

I. PARTICULATE MATTER NO-BURN STANDARD - The maximum allowable 24-hour concentration
that is 120 micrograms per cubic meter.

J. PARTICULATE MATTER STANDARD - The maximum allowable 24-hour concentration
that is 150 micrograms per cubic meter.

K. RESIDENTIAL WOODBURNING DEVICE - A device designed for solid fuel combustion so
that usable heat is derived for the interior of a residence. Residential woodburning devices
do not include barbecue devices, fire pits, or mesquite grills.

L. RESTRICTED-BURN PERIOD - A condition declared by the Control Officer whenever
meteorological conditions are conducive to an accumulation of CO and/or particulate matter
in exceedance of the standards or when air quality reaches other limits established by the
Control Officer.

M. SOLE SOURCE OF HEAT - One or more residential woodburning devices which
constitute the only source of heat in a residence and/or the sole source of fuel for cooking
for a residence. No residential woodburning device shall be considered the sole source of
heat if the residence is equipped with a permanently installed furnace or heating system
which utilizes oil, natural gas, electricity, or propane and which is designed to heat the
residence whether or not such furnace or heating system is connected to or disconnected
from its energy source. However, this definition shall not supersede County Building Code
requirements.

SECTION 3 - RESTRICTED-BURN PERIODS

A. RESTRICTED OPERATION OF A RESIDENTIAL WOODBURNING DEVICE:

During a declared restricted-burn period from October 1 through February 29, a person shall
be restricted from operating a residential woodburning device in sections of Area A that are
within Maricopa County or within incorporated cities and towns in such sections. Exemptions
to this requirement are described in Section 3(C) (Lawful Operation Of Specified Residential
Woodburning Devices) of this ordinance.

B. UNLAWFUL OPERATION OF A RESIDENTIAL WOODBURNING DEVICE:

1. A person shall not operate a residential woodburning device such that emissions to the
atmosphere from the chimney, flue, or exhaust duct are visible during a restricted-burn
period declared by the Control Officer.

2. A person shall not operate a residential woodburning device unless such device has
been installed according to the instructions and restrictions specified by the
manufacturer.

3. A person shall not use a fuel in a residential woodburning device except



those fuels that are recommended by the manufacturer.

4. A person shall not burn inappropriate fuel in a residential woodburning

device.

C. LAWFUL OPERATION OF SPECIFIED RESIDENTIAL WOODBURNING

DEVICES:

1. During a declared restricted-burn period from October 1 through February 29, a person
may operate a residential woodburning device if the Control Officer has issued an
exemption for such device according to Section 4 of this ordinance and if no visible
emissions to the atmosphere are produced after 20 consecutive minutes immediately
following an ignition of or a refueling of such residential woodburning device.

2. During a declared restricted-burn period from October 1 through February 29, a person
may operate a residential woodburning device if such device meets the requirements of
Maricopa County Air Pollution Control Regulations Rule 318 (Approval Of Residential
Woodburning Devices) and if no visible emissions to the atmosphere are produced after
20 consecutive minutes immediately following an ignition of or a refueling of such
residential woodburning device.

D. DECLARATION OF A RESTRICTED-BURN PERIOD: The Control Officer shall declare a
restricted-burn period if, after reviewing available meteorological data, atmospheric
conditions, and ambient temperatures, the Control Officer determines that air pollution levels
could exceed the carbon monoxide (CO) standard and/or the particulate matter no-burn
standard. A person responsible for a residential woodburning device, excluding those
devices described in Section 3(C) of this ordinance, already in operation at the time a
restricted-burn period is declared shall withhold new fuel from the residential woodburning
device for the duration of the restricted-burn period. Any person operating or in control of a
residential woodburning device in sections of Area A that are within Maricopa County and
within incorporated cities and towns in such sections has a duty to know when a restricted-
burn period has been declared.

And in accordance with ARS §11-871(C):

1. When the Control Officer has reasonable cause to believe that any person has violated
or is in violation of any provision of this ordinance, the Control Officer shall issue, for the
first violation of this ordinance, a warning notice which includes a summary of the
Maricopa County Residential Woodburning Restriction Ordinance and information on
proper woodburning techniques.

2. The Control Officer may impose a civil penalty of $50 for the second violation of this
ordinance to any person who violates this ordinance within a one year period after
having been issued a warning notice for the first violation of this ordinance. In addition,
the Control Officer may impose a civil penalty of $100 for the third and subsequent
violations of this ordinance. After having been issued a citation for a violation of this
ordinance, the violation may be refuted by demonstration that the smoke was not caused
by a residential woodburning device or by proof of an exemption pursuant to Section 4 of
this ordinance.

3. Only those violations of this ordinance which have occurred within one year of a present
offense shall be considered as prior violations. No person shall be cited for a violation of
this ordinance more than once in any calendar day. Each day of violation constitutes a
separate offense.

SECTION 4 - EXEMPTIONS

A. RESIDENTIAL SOLE SOURCE OF HEAT EXEMPTION: The Control Officer may grant a
residential sole source of heat exemption if the Control Officer determines that a residential
woodburning device meets the criteria of sole source of heat as described in Section 2(M) of
this ordinance. The recipient of a residential sole source of heat exemption must apply
annually to the Control Officer for renewal of such exemption, if such exemption is still



necessary. The Control Officer shall not issue a residential sole source of heat exemption
after December 31, 1995. However, the Control Officer may renew a residential sole source
of heat exemption if such exemption was issued before December 31, 1995 and if the
residential woodburning device meets the criteria of sole source of heat as described in
Section 2(M) of this ordinance.

B. TEMPORARY SOLE SOURCE OF HEAT EXEMPTION: The Control Officer may issue a
temporary sole source of heat exemption for economic or health reasons if the Control
Officer determines that the applicant qualifies for financial assistance, according to the
economic guidelines established under the Food Stamps, Medicaid, or low income energy
assistance programs, as administered by the Income Support Division, or if the Control
Officer determines that failure to grant a temporary sole source of heat exemption would
endanger the health of the applicant. A temporary sole source of heat exemption shall not
be issued for more than 150 days.

C. EMERGENCY EXEMPTION: The Control Officer may issue an emergency exemption if the
Control Officer determines that an emergency situation exists. An emergency exemption
shall be valid for a period determined by the Control Officer, but shall not exceed one year
from the date it is issued. An emergency situation shall include, but is not limited to, the
following:

1. A situation where a person demonstrates that his heating system, other than a
residential woodburning device, is inoperable for reasons other than his own actions; or

2. A situation where a person demonstrates that his heating system has been involuntarily
disconnected by a utility company or other fuel supplier.

D. INADEQUATE ALTERNATE SOURCE OF HEAT EXEMPTION: The Control Officer may
issue an inadequate alternate source of heat exemption if the Control Officer determines:

1. That there is a heat source other than a residential woodburning device available to the
residence;

2. That such heat source is not a sole source of heat, as defined in Section 2(L) of this
ordinance, and that such heat source is used in conjunction with a residential
woodburning device;

3. That such heat source is not an approved woodburning device, as defined in Maricopa
County Air Pollution Control Regulations Rule 318 (Approval Of Residential
Woodburning Devices); and

4. That such heat source is not an adequate source of heat, as defined in Section 2(A) of
this ordinance.
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Chapter 91
AIR QUALITY CONTROL s

Chapter Contents
91.0 Purpose
91.1 Applicability
91.2 Vehicle Inspection and Maintenance Program
91.3 Combustion Appliances
91.4 Open Burning
91.5 New Stationary Source Review
91.6 Modified Stationary Source Review
91.7 Idling Restrictions
91.0 Purpose: This chapter aids the implementation of the Air Quality Subelement, Land Use
Element, of the Goals and Policies, and the 1992 Air Quality Plan, for the purpose of attaining
and maintaining applicable state and federal air quality standards and TRPA thresholds.
91.1 Applicability: The provisions of this chapter apply to direct sources of air pollution in the
Tahoe Region, including certain motor vehicles registered in the Region, combustion heaters
installed in the Region, open burning, stationary sources of air pollution, and idling combustion
engines.
91.2 Vehicle Inspection And Maintenance Program: TRPA adopted an inspection/maintenance
program for certain vehicles registered in the carbon monoxide (CO) non-attainment area as a
CO control measure in the 1992 Air Quality Plan. The California Air Resources Board included
this provision in its official State Implementation Plan (SIP). To avoid duplication of effort in
implementation of an inspection/maintenance program, TRPA shall work with the affected state
agencies to plan for the application of state inspection/maintenance programs to the Tahoe
Region. Before TRPA requests the states to implement an inspection/ maintenance program in
the Tahoe Region, TRPA will determine what the expected benefits from such a program are,
based on the latest available scientific information.
91.3 Combustion Appliances: The following air quality standards shall be met by combustion
appliances.

91.3.A Gas Heaters: The following standards apply to natural gas or propane-fired water

heaters or central furnaces to be installed in the Region.

(1) Emission Standards: Natural gas or propane-fired water heaters or central furnaces
installed in the Region shall meet the following emission standards:

(a) Water heaters shall not emit greater than 40 nanograms of nitrogen oxide (as NO2)
per joule of heat output. Water heaters installed in mobile homes shall not emit greater
than 50 nanograms of nitrogen oxide (as NO2) per joule (80 Ib per billion But) of heat
output.

(b) Central furnaces shall not emit greater than 40 nanograms of nitrogen oxide (as
NO2) per joule of useful heat delivered to the heated space.

(c) Central furnaces with rated input of 175,000 But or greater, combination units with a
cooling rate of greater than 65,000 But per hour, and water heaters with a rated heat
input of 75,000 But or greater, shall be reviewed under the standards contained in
Section 91.5.

(2) List of Approved Heaters: TRPA shall maintain a list of gas heaters that are in
compliance with the air quality standards in Subparagraph 91.3.A(1). The list shall
include the names and model numbers of the heaters. A heater certified by the South
Coast Air Quality Management District of California under SCHEMED Rules 1111 and
1121 shall be considered in compliance with Subparagraph 91.3.A.(1).

(3) Exemptions: The requirements of Subsection 91.3.A shall not apply to the following:



(a) Decorative gas appliances certified under ANSI Standard Z21.50.

(b) Gas central furnaces installed in mobile homes or gas heaters installed in
recreational vehicles.

(c) Wall mounted gas heaters, other than water heaters, that are not central furnaces as
defined in Section 2.2.

91.3.B Wood Heaters: The sale of wood heaters which do not meet the emission standards of
this subsection is prohibited in the Tahoe Region. Wood heaters to be installed, in the
Region, either as new or replacement units, shall meet the requirements of this subsection.
Coal shall not be used as a fuel source.

(1) Emission Standards: Wood heaters installed in the Region shall meet the following
emission standards for total suspended particulates of smoke emissions:

(a) Catalytic wood heaters shall not cause emissions of greater than 5.5 grams per hour.
Following July 1, 1990, catalytic wood heaters shall not cause emissions of more than
4.1 grams per hour.

(b) Non-catalytic wood heaters shall not cause emissions of greater than 9.0 grams per
hour. Following July 1, 1990, non-catalytic wood heaters shall not cause emissions of
more than 7.5 grams per hour.

(c) Wood heaters certified to meet the above standards by the U.S. EPA under 40 CFR
Part 60 or the Oregon Woodstove Certification Program, shall be deemed in
compliance with the above standards. Pellet fueled wood heaters labeled as exempt
from 40 CFR Part 60 shall be deemed in compliance with the above standards.

(2) Limitations: Wood heaters shall be sized appropriately for the space they are designed
to serve. Multi-residential projects of five or more units, tourist accommodations,
commercial, recreation and public service projects shall be limited to one wood heater
per project area.

(3) Wood Heater Retrofit Program: Effective January 1, 1993, prior to any sale, transfer or
conveyance of any building, all existing wood heaters in the building, excluding legally
existing open fireplaces which are not primary heat sources, shall be in conformance
with the emission standards contained in subsection 91.3.B.

(a) Compliance with this section shall be evidenced by a statement of the seller made
under penalty of perjury, on a form provided by TRPA, that all existing wood heaters in
the building, excluding legally existing open fireplaces which are not primary heat
sources, either conform to the emission standards in subsection 91.3.B or have been
replaced with conforming units, or that the structure does not contain any existing
wood heaters. The statement shall be submitted to TRPA prior to the sale, transfer or
conveyance.

(b) A statement of wood heater conformance shall be required for any subsequent sales,
transfers or conveyances.
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A MODEL ORDINANCE PERTAINING

TO THE REDUCTION OF AIR POLLUTION BY REGULATING THE

NEW CONSTRUCTION OR REPLACEMENT OF WOODBURNING APPLIANCES

BE IT ORDAINED BY the City or County of

[]:

WHEREAS, the State Air Resources Board (ARB) adopted a particulate matter (PM10) Ambient
Air Quality Standard (AAQS) in December, 1982, and levels for the PM 10 AAQS were selected
pursuant to California Code of Regulations Title 17 Section 70200 to protect the health of people
who are sensitive to exposure to fine particles; and

WHEREAS, research indicates that woodsmoke is a significant contributor to PM 10 levels that
pose significant health risks; and

WHEREAS, the [ ] desires to lessen the risk to life and property from air pollution from
woodburning appliances; and

WHEREAS, the [ ] finds that the proposed regulation will significantly reduce the increase in
particulate emissions from future installation and construction activities; and,

WHEREAS, the [ ] finds a need exists to adopt regulations which apply to woodburning
combustion emissions; and

The [ ] Code shall be amended by adding the following:

APPLICABILITY: This ordinance shall apply within the limits of the [city, county] of [ ] as
specified herein.

All wood burning appliances installed in new residential units or woodburning appliances being
added to or replacing woodburning appliances in existing residential units shall comply with this
ordinance. All woodburning appliances installed in new commercia buildings or woodburning
appliances being added to or replacing woodburning appliance in existing commercial buildings
shall comply with this ordinance. Commercial buildings shall include, but not be limited to,
hotels and restaurants. Gas fireplaces shall be exempt from this ordinance. However, the
conversion of a gas fireplace to burn wood shall constitute the installation of a woodburning
appliance and shall be subject to the requirements of this ordinance. A woodburning appliance
shall comply with this ordinance if (1) it is reconstructed, (2) additions, alterations, or repairs are
made to the appliance that require opening up immediately-adjacent walls, or (3) the residential
unit or commercia building in which the appliance is located is renovated, and the renovation
includes opening up walls immediately adjacent to the appliance.

DEFINITIONS:

1. “Bay Area Air Quality Management District” means the air quality agency for the San

Francisco Bay Area pursuant to California Health and Safety Code Section 40200.

2. “E.P.A.” means United States Environmental Protection Agency.

3. “E.P.A. certified wood heater” means any wood heater that meets the standards in Title 40,
Part 60, Subpart AAA, Code of Federal Regulations in effect at the time of installation and is
certified and labeled pursuant to those regulations.

4. “Fireplace’” means any permanently installed masonry or factory-built woodburning



appliance, except a pellet-fueled wood heater, designed to be used with an air-to-fuel ratio
greater than or equal to 35 to 1.

5. “Garbage means all solid, semi-solid and liquid wastes generated from residential,

commercia and industrial sources, including trash, refuse, rubbish, industrial wastes,

asphaltic products, manure, vegetable or animal solids and semi- solid wastes, and other

discarded solid and semi-solid wastes.

6. “Gas fireplace” means any device designed to burn natural gasin a manner that simulates

the appearance of a woodburning fireplace.

7. “Paints’ means all exterior ard interior house and trim paints, enamels, varnishes, lacquers,
stains, primers, sealers, undercoatings, roof coatings, wood preservatives, shellacs, and other
paints or paint-like products.

8. “Paints solvents’ means all original solvents sold or used to thin paints or to clean up

painting equipment.

9. “Pellet-fueled wood heater” means any woodburning appliance that operates exclusively on
wood pellets.

10. “Solid fuel” means wood or any other norngaseous or nortliquid fuel.

11. “Treated wood” means wood of any species that has been chemically impregnated, painted
or similarly modified to improve resistance to insects or weathering.

12. “Waste petroleum products’ means any petroleum product other than gaseous fuels that has
been refined from crude oil, and has been used, and as aresult of use, has been contaminated
with physical or chemical impurities.

13. “Woodburning appliance” means fireplace, wood heater, or pellet-fired wood heater or any
similar device burning any solid fuel used for aesthetic or space-heating purposes.

GENERAL REQUIREMENTS: It shall be unlawful to:

1. Use any woodburning appliance when the Bay Area Air Quality Management District

issues a “ Spare the Air Tonight” warning and when an alternate approved heat source is

available.

2. Install awoodburning appliance that is not one of the following: (1) a pellet-fueled wood
heater, (2) an EPA certified wood heater, or, (3) afireplace certified by EPA should EPA
develop afireplace certification program.

3. Use any of the following prohibited fuels in a woodburning appliance.

a) Garbage g) Paint solvents

b) Treated wood h) Coal

c¢) Plastic products 1) Glossy or colored papers

d) Rubber productsj) Particle board

€) Waste petroleum products k) Salt water driftwood
f) Paints

Any person violating any of the provisions of this Ordinance shall be deemed guilty of a
misdemeanor and upon conviction shall be punishable as provided by law.

IF ANY SECTION, subsection, sentence, clause or phrase or word of this ordinance is for any
reason held to be unconstitutional by a court of competent jurisdiction, such decision shall not
affect the validity of the remaining portions of this ordinance. The|[ ] of the[ ] hereby declares



that it would have passed and adopted this ordinance and all provisions thereof irrespective of
the fact that any one or more of said provision be declared unconstitutional.
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BUTTE COUNTY AIR QUALITY MANAGEMENT DISTRICT

RULE 207 - RESIDENTIAL WOOD COMBUSTION

(Adopted October 25, 2001; Recodified August 22, 2002)

RULE 207 CONTENTS

1. APPLICABILITY

2. DEFINITIONS

3. REQUIREMENTS

4. EXEMPTIONS

5. TEST METHODS

6. DISTRICT-APPROVED DEVICES

RULE 207

1 APPLICABILITY: This Rule shall apply within the boundaries of Butte County to any
person who owns, operates, installs, builds, inspects, sells or offers for sale a wood burning
device for any dwelling unit as defined herein.

2DEFINITIONS

2.1 Coal means any of the natural, rocklike, burnable solid, brown to black derivatives of forest-
type plant material usually accumulated in peat beds, including anthracite, bituminous, and
lignite varieties.

2.2 Consumer means any person other than a distributor or aretailer who buys awood burning
device.

2.3 Dwelling Unit means any building or portion thereof, which contains living facilities,
including provisions for sleeping, eating, cooking and sanitation. For the purpose of this Rule,
dwelling unit includes single and multi- family residences, mobile and/or modular homes, hotels,
motels and other similar occupancies.

2.4 EPA means the United States Environmental Protection Agency.

2.5 EPA-accredited laboratory means alaboratory as specified by Title 40, Code of Federa
Regulations, Subpart AAA (Standards of Performance for New Residential WWood Heaters),
Section 60.535

2.6 EPA-Certified Wood Burning Device means any wood burning device that meets the
performance and emission standards set forth in Part 60, Title 40, Subpart AAA Code of Federa
Regulations, February 26, 1988.

2.7 Freestanding Fireplace means any wood burning device other than awood heater that is not
inset into the walls of a structure, and vents smoke via a flue pipe through the wall or roof of the
structure.

2.8 Fireplace means any permanently installed masonry or factory built wood burning device
with an open front or glass door and which does not meet the definition of awood heater.

2.9 Fireplace I nsert means any wood heater designed to be installed in an existing masonry or
factory-built fireplace.

2.10 Garbage means all solid, semisolid, and liquid wastes generated from residential,
commercial, and industrial sources, including trash, refuse, rubbish, industrial wastes, asphaltic
products, manure, vegetable or animal matter, and other discarded solid and semisolid wastes
which have not been sorted and recycled for use in wood combustion devices.

2.11 Gas-Fired Fireplace means any device dedicated to burn natural or liquified petroleum gas
as its fuel through a ceramic, or otherwise noncombustible gas log, and which cannot be
converted to awood burning device.

2.12 Manufacturer means any person who constructs or imports a woodburning device.



2.13 Oregon-Certified means any wood heater meeting the performance and emission standards
set forth in Sections 100 through 190 of Chapter 340, Division 21, Oregon Administrative Rules.
2.14 Paints means all exterior and interior house and trim paints, enamels, varnishes, lacquers,
stains, primers, sealers, undercoaters, roof coatings, wood preservatives, shellacs, and other
paints or paint-like products.

2.15 Paint Solvents means all organic solvents sold or used to thin paints or to clean up painting
equipment.

2.16 Pellet-Fueled Wood Heater s are devices that burn pellet fuel exclusively, and are either
United States Environmental Protection Agency (EPA)- Certified or exempted under EPA
requirements set forth in Part 60, Title 40, Subpart AAA, Code of Federal Regulations, February
26, 1988.

2.17 Permanently Inoper able means modified in such a way that a device can no longer operate
as awood hester.

2.18 Per son means any person, firm, association, organization, partnership, business trust,
corporation, company, contractor, supplier, installer, user, owner, State or local governmental
agency or public district, or any officer or employee thereof.

2.19 Petroleum Product means any petroleum product other than gaseous fuels.

2.20 Plastic Product mean any material that contains any of numerous organic synthetic or
processed materials that are mostly thermoplastic or thermosetting polymers of high molecular
weight and that can be made into objects, films, or filaments.

2.21 Retailer means any person engaged in the sale of wood burning devices directly to the
consumer.

2.22 Rubber Products means any material either natural or synthetic, which can be stretched at
room temperature to at least twice its original length and, immediately upon release of the stress,
returns with force to its approximate origina length.

2.23 Seasoned Wood means any wood that has been sufficiently dried so as to contain 20
percent or less moisture by weight.

2.24 Treated Wood means wood of any species that has been chemically impregnated, painted,
or similarly modified to improve resistance to insects or weathering.

2.25 Used Wood Heater means any wood heater that has been sold and/or used at |east once,
except wood heaters that have been used by retailers for the purpose of demonstration.

2.26 Wood Composition Products means plywood, particle board, masonite or any other
manufactured wood product containing chemical adhesives, bonding agents, or any other non
wood materid.

2.27 Wood Burning Cookstove means a wood burning appliance designed primarily for
cooking food, with a separate oven for cooking or baking which is contained in, and is an
integral part of, the body of the appliance.

2.28 Wood Burning Device means any fireplace, free standing fireplace, fireplace insert, wood
stove, or other wood heater, that burns wood or any other nongaseous or nonliquid fuels, or any
similar device burning any wood used for aesthetic or space-heating purposes in a private
residence or commercia establishment, having a heat input less than one million British thermal
units per hour.

2.29 Wood Heater means an enclosed, wood-burning appliance capable of and intended for
gpace heating that meets al of the following criteria:

2.29.1 An air-to-fud ratio in the combustion chamber averaging less than 35-to-1 as determined
by tests specified in Section 6.1.



2.29.2 A usable firebox volume less than 20 cubic feet.

2.29.3 A minimum burn rate less than 5 kg/hr.

2.29.4 A maximum weight of less than 800 kg. For the purpose of this Rule, fixtures and devices
that are normally sold separately, such as flue pipe, chimney and masonry components that are
not an integral part of the appliance or heat distribution ducting do not count as part of the
appliance weight.

2.30 Zero Clearance Fireplace means any factory-built fireplace designed to be installed into
wood-frame construction.

3 REQUIREMENTS

3.1 Public Awar eness Requirements

3.1.1 Each retailer shall supply public awareness information with each sale of awood burning
device in the form of pamphlets, brochures or factsheets on the following topics:

3.1.1.1 Proper operation and maintenance of wood hesaters;

3.1.1.2 Proper sizing of wood heaters;

3.1.1.3 Proper fud sdlection and use,

3.1.1.4 Weatherization methods for the home;

3.1.1.5 Proper fuel storage to maintain low moisture content;

3.1.1.6 Health benefits from lowemission wood burning devices.

3.1.2 Retailers may use pamphlets prepared by the Butte County Air Quality Management
Digtrict (DISTRICT), the California Air Resources Board, or industry, subject to the Air
Pollution Control Officer's (APCO) approval.

3.2 Installation of Wood Burning Devicesin New or Existing Dwelling

Units

3.2.1 No wood burning device for which a building permit application is submitted on or after
October 25, 2001 may be installed in any new or existing dwelling unit unlessit isa DISTRICT-
approved device as defined in Section 6.1 of thisRule.

3.2.2 An inspection by the APCO or his designee shall be performed upon completion of the
installation, or prior to issuance of final approval for any new dwelling unit(s), to verify that all
wood burning devices installed are DISTRICT-approved devices as defined in Section 6.1.

3.3 Sale and Installation of Used Wood Burning Devices. Effective October 25, 2001 no
person shall sell, advertise or offer for sale, supply, install, or transfer ownership of a used wood
burning device unless it has been rendered permanently inoperable, or is either EPA-Certified,
Oregon Certified, a Pellet-Fueled Wood Heater, or other DISTRICT-approved device as defined
in Section 6.1.

3.4 Prohibited Fuel Types

3.4.1 No person shall cause or allow the burning of any of the following materialsin a wood
burning device:

3.4.1.1 Garbage;

3.4.1.2 Treated wood or wood composition products,

3.4.1.3 Plastic products;

3.4.1.4 Rubber products;

3.4.1.5 Petroleum products, including tar or tar paper;

3.4.1.6 Paints and paint solvents;

3.4.1.7 Codl;

3.4.1.8 Other material which may produce noxious odors or toxic compounds when burned.



3.4.2 This provision shall not apply to firewood or other wood or plant products designed and
marketed specifically for use as afuel in wood burning devices.

4EXEMPTIONS

4.1 Wood burning cookstoves, wood burning furnaces, wood burning boilers and other wood
burning devices not specifically defined herein are exempt from the requirements of this Rule.
4.2 Wood burning devices classified as antique or having historical significance may be
exempted from the requirements of this Rule by APCO upon presentation of evidence that they
qualify as an antique or historically significant device.

4.3 Wood burning devices sold as appurtenances to real property in an escrow transaction shall
be exempt from the provisions of Section 3.3 of this Rule.

5TEST METHODS

5.1 The standard for determining air/fuel ratios and emissions testing where alowed under
Section 6.1.2 and 6.1.3 below for wood heater combustion is EPA's test procedure set forth in
Part 60.534, Title 40, Code of Federal Regulations.

5.2 Wood moisture content shall be measured by the American Society for Testing and Materias
(ASTM) Methods D 2016-74, D4442-84, or other test method as specified by the APCO.

6 DISTRICT-APPROVED DEVICES

6.1 DISTRICT-approved devices for installation in new and existing dwelling units shall include
the following:

6.1.1 All EPA-Certified Phase 11 wood burning devices;

6.1.2 Catalytic wood burning devices which emit less than or equal to 4.1 grams per hour of
particulate matter which are not EPA Certified but meet the documentation requirements defined
in Section 6.2 below;

6.1.3 Non-catalytic wood burning devices which emit less than or equal to 7.5 grams per hour of
particulate matter which are not U.S. EPA-Certified but meet the documentation requirements
defined in Section 6.2 below;

6.1.4 Pellet-fueled woodheaters,

6.1.5 Dedicated gas-fired fireplaces.

6.2 The APCO shall maintain a current list of approved wood burning devices. The APCO shall
update and/or add new wood burning devices to this list upon completion of review and
verification of the following information for each device under consideration:

6.2.1 A dated letter from an EPA-accredited laboratory which includes:

6.2.1.1 Product modd identification;

6.2.1.2 Date(s) of emissions testing and test method used;

6.2.1.3 Explanation of the reason why the product was exempted from EPA certification or is
classified as a nonaffected facility;

6.2.1.4 Listing of the grams/hour particulate emission rate for the model tested.

6.2.2 Documentation of the quality assurance program used by the manufacturer to ensure that
tolerances and materials used in the model line under consideration are the same as those used
for the tested device. Listing by a nationally-recognized testing lab shell be deemed adequate to
satisfy this requirement.

6.2.3 Documentation of the warranty coverage provided for the product model.

6.2.4 A copy of the owner’s manual for the product model.

6.3 Devices approved as clean-burn by other air quality agencies may be added

to the list of DISTRICT-approved devices at the discretion of the APCO.
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FEATHER RIVER AIR QUALITY MANAGEMENT DISTRICT

RULE 3.17 - WOOD STOVE HEATING
(Adopted 6/96)

A. DEFINITIONS

A.1 EPA-certified wood heating device means any wood or other solid-fuel-
burning appliance utilized for space or water heating or cooking that is certified
by the U.S. Environmental Protection Agency (EPA) as meeting the performance
and emission standards as set forth in Part 60, Title 40, Subpart AAA Code of
Federal Regulations, February 26, 1988:

Phase | appliances must meet the emission requirements of no
mor e than 5.5 grams per hour particulate-matter emission for
catalytic and 8.5 grams per hour for noncatalytic appliances.
Phase Il appliances must meet the emission requirements of no
mor e than 4.1 grams per hour particulate-matter emission for
catalytic and 7.5 grams per hour for noncatalytic appliances.

A.2 Fireplace means any permanently installed masonry or factory built device
designed to be used with an air-to-fuel ratio greater than or equal to 35-to-1.
Fireplaces installed with a dedicated natural gas or propane connection under the
Uniform Building Code Section 3707(n) and not covertible to solid fuel
appliances are exempt from the requirements of this Rule.

A.3Insert Device means any EPA Phase Il or equivaent wood- heating device
specifically designed to convert an open uncontrolled fireplace to a useful wood-
heating device.

A.4 Oregon-Certified means any wood heater certified by the State of Oregon as
meeting the performance and emission standards set forth in Sections 100 through
190 of Chapter 340, Division 21, Oregon Administrative Rules.

A.5 Pellet-Fueled Wood Heater means any wood heater that operates on pellet
wood or other solid fuel and is either EPA certified or is exempt under EPA
requirements as set forth in Part 60, Title 40, Subpart AAA Code of Federa
Regulations, February 26, 1988.

A.6 Permanently I noperable means modified in such away that a device can no
longer operate as awood heater.

A.7 Person means any person, firm, association, organization, partnership,
business trust, corporation, company contractor, supplier, installer, user, owner,
state or local governmental agency or public district, or any officer or employee
thereof.

A.8 Solid Fuel Appliances means any fireplace or wood heater that burns wood,
coal, or any other nongaseous or nonliquid fuels, or any similar device burning
any solid fuel, used as awater heater or for aesthetic or space- heating purposesin
aprivate residence or commercia establishment, which has a heat input less than



one million British thermal units per hour.

A.9 Used Wood Heating Device means any wood heater that has been used at
least once, except wood heaters that have been used by retailers for the purpose of
demonstration.

A.10 Wood Cook Stove means any wood-burning appliance designed primarily
for cooking food with a separate oven for cooking or baking which is contained in
and is an integral part of the body of the appliance.

A.11 Wood-Heating Device means any enclosed appliance capable of burning
wood or other solid fuel and intended for space heating or domestic water heating.
This term does not include fireplaces or wood cook stoves.

B. REQUIREMENTS

B.1 All wood-heating devices used for the first time in existing buildings and
those used in all new residential and commercial building projects constructed
after the effective date of this rule within the boundaries of Feather River Air
Quality Management District shall meet emission and performance requirements
equivalent to EPA Phase I devices as set forth in Part 60, Title 40, Subpart AAA
Code of Federal Regulations, February 26, 1988.

B.2 No person shall cause or allow materials to be burned in afireplace or wood-
heating device such that the discharge of air contaminants would cause a public
nuisance, pursuant to Section 41700 of the California Health and Safety Code.
B.3 No person shall sdll, offer for sale, supply, install, or transfer a used wood
heating device unless it meets one of the following criteria:

a. Itiscertified by the EPA as meeting the performance and emission
standards as set forth in Part 60, Title 40, Subpart AAA Code of Federd
Regulations, February 26, 1988; or it is certified by the Oregon
Department of Environmental Quality as meeting the performance and
emission standards set forth in Sections 100 through 190 of Chapter 340,
Division 21, Oregon Administrative Rules.

b. It isexempted from certification by the EPA.

It is a pellet-fueled wood heater.

It has been rendered permanently inoperable as determined by the Air

Pollution Control Officer.

Qo

Section B.3 shall not apply to an existing wood heating device which is
permanently installed in a structure which is being offered for sale.

B.4 The Air Pollution Control Officer may issue an advisory through local
communications media to voluntarily curtail the use of uncertified solid fuel
appliances whenever conditions within the District are projected to cause ambient
air quality concentrations of inhalable particulate matter (PM10) that exceed 60
micrograms per cubic meter.



C. ENFORCEMENT

C.1 Noncompliance with any part of this Rule shall be considered to be a
violation of a District regulation and subject the violator to a civil penaty of up to
one thousand dollars ($1,000) per day in which aviolation occurs (Health and
Safety Code Section 42402).

C.2 Any person who negligently emits an air contaminant in violation of this Rule
shall beliable for a civil penalty of up to fifteen thousand dollars ($15,000) per
day in which a violation occurs (Health and Safety Code section 42402.1).

D. EFFECTIVE DATE

D.1 This Rule shall become effective June 3, 1996.

E. APPLICABILITY

E.1 The provisions of this rule shall apply at al elevations within the Feather
River Air Quality Management District
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SECTION 99.2.

FIREPLACE AND SOLID FUEL HEATING DEVICE USAGE.

A. Definitions:

1. EPA-certified wood heating device means any wood or other solid-fuel-burning
appliance utilized for space or water heating or cooking that meets the
performance and emission standards as set forth in Part 60, Title 40, Subpart
AAA Code of Federal Regulations, Feb. 26, 1988.

a. Phase | appliances must meet the emission requirements of no more than
5.5 grams per hour particulate- matter emission for catalytic and 8.5 grams
per hour for non catalytic appliances.

b. Phase Il emission requirements are 4.1 and 7.5 grams per hour,
respectively.

2. Fireplace means any permanently installed masonry or factory built device
designed to be used with an air-to-fuel ratio greater than or equal to 35-to-1.
Fireplaces installed with a dedicated natural gas connection as decorative units
under the Uniform Building Code Section 3707 (n) are exempt fromthe
requirements of this Rule.

3. Garbage means all solid, semi-solid, and liquid wastes generated from residential,
commercial, and industrial sources. This definition excludes paper and cardboard,
but includes trash, refuse, rubbish, industrial wastes, agphaltic products, manure,
vegetable or animal solid and semi-solid wastes.

4. Pdlet-Fueled Wood Heater means any wood heater that operates on pellet wood
and is either EPA certified or is exempted under EPA requirements as set forth in
Part 60, Title 40, Suopart AAA of Federal Regulations, 2-26-88.

5. Wood-Heating Device means any enclosed wood-burning appliance capable of
and intended for space heating or domestic water heating. This term does not
include fireplaces.

B. Requirements.

1. All wood-heating devices used for the first time in existing buildings and those
used in all new residential and commercial building projects constructed after the
date of adoption of this rule within the boundaries of the District shall be EPA-
certified or certified and labeled in a permanent and accessible manner as set forth
in Part 60, Title 40, Subpart AAA Code of Federal Regulations, February 26,
1988.

2. No person shall cause or allow any of the following materias to be burned in a
fireplace or wood-heating device: garbage, chemically treated wood, plastic
products, rubber products, waste petroleum products, paints and paint solvents, or
coal.

3. No person shall sdll, offer for sale, supply, install, or transfer a used wood heating
device unless:

a. Itiscertified by the EPA, or Oregon Department of Environmental
Quality, or other agencies acceptable to the APCO, or

b. Itisapelet-fueed wood heater, or

c. It has been rendered permanently inoperable.



4. The Air Pollution Control Officer (APCO) shall issue an advisory through local
communications media to voluntarily curtail the use of uncertified solid fuel
appliances whenever weather conditions are projected to cause ambient air quality
concentrations of inhalable particulate matter (PM10) that exceed 60 micrograms
per cubic meter.

5. After July 1, 1995, al fireplaces used in new construction projects within the
boundaries of Glenn County shall conform to a maximum emission limit of 7.5
grams per hour by either:

a. being initialy and permanently equipped with an insert device which is
EPA-certified to meet the above standard, or
b. being certified and labeled in a permanent and accessible manner to meet
the above emission limit by an EPA accredited |aboratory, or other
agencies acceptable to the APCO.
C. Enforcement.

1. Noncompliance with any part of this Rule shall be considered to be a violation of
a Disgtrict regulation and subject the violator to a civil penalty of up to one
thousand dollars ($1,000) per day in which aviolation occurs (Health and Safety
Code Section 42402).

2. Any person who regligently emits an air contaminant in violation of this Rule's
limitations concerning prohibited materials to be burned shall be liable for a civil
penalty of up to ten thousand dollars ($10,000) per day in which aviolation
occurs (Health and Safety Code Section 42402.1).

D. Effective Date.

1. ThisRule shall become effective upon the date of adoption by the Air Pollution

Control Board of Glenn County.
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GREAT BASIN UNIFIED AIR POLLUTION CONTROL DISTRICT

RULE 431 - PARTICULATE EMISSIONS - TOWN OF MAMMOTH LAKES
(Adopted 12/07/90)

A. Purpose.

The purpose of this chapter is to improve and maintain the level of air quality of the Town of
Mammoth Lakes so as to protect and enhance the health of its citizens by controlling the
emissions of particulate matter into the air of the community of Mammoth Lakes.

B. Definitions.

1
2.

"EPA" shall mean the United States Environmental Protection Agency.

"EPA-Certified Appliance’ means any wood or other solid fuel burning appliance
utilized for space or water heating or cooking that meets the performance and emission
standards as set forth in Part 60, Title 40, Subpart AAA Code of Federal Regulations,
February 26, 1988. Phase | appliances must meet the emission requirements of no more
than 5.5 grams per hour particulate matter emissions for catalytic and 8.5 grams per hour
for non-catalytic appliances. Phase Il requirements are 4.1 and 7.5 grams per hour
respectively. Pellet fueled wood heaters shall be considered as meeting Phase |1
requirements. For existing appliances, Oregon Department of Environmental Quality
(DEQ) certification shall be equivalent to EPA certification. All other solid fuel
appliances, including fireplaces, shall be considered noncertified.

"Pellet Fueled Wood Heater" means any wood heater designed to heat the interior of a
building that operates on pelletized wood and has an automatic feed.

"Permanently Inoperable" means modified in such away that the appliance can no longer
function as a solid fuel heater or easily be remodified to function as a solid fuel heater.
Conversion to other fuels, such as gas, is permitted.

"Solid Fuel Burning Appliance, Heater, or Device" means any fireplace, wood heater, or
coal stove or structure that burns wood, coal, or any other nongaseous or nonliquid fuels,
or any similar device burning any solid fuel used for aesthetic, water heating, or space
heating purposes.

C. Standards For Regulation Of Solid Fuel Appliances.

1.

After December 7, 1990 (the effective date of this ordinance), no solid fuel burning
appliance shall be permitted to be installed within the Town of Mammoth Lakes unless
said device is certified as meeting the emission requirements of the U.S. Environmental
Protection Agency (EPA) for Phase Il certification. This shall not prohibit retailers from
selling, prior to January 1, 1991, stock on hand as of the date of this ordinance as long as
that stock meets EPA certification for Phase | and the seller can document through
invoices or other means that the device was acquired prior to the adoption of this
ordinance. After January 1, 1991, all appliances installed in the Town of Mammoth Lakes
must meet EPA Phase |1 certification.



2. The redtrictions of this chapter shall apply to all solid fuel devices including unregulated
fireplaces. Exceptions will be made for fireplaces supplied with gas and fitted with
artificial logs and for one fireplace located in a hotel/motel 1obby or smilar common area
lobby or in the common area of a condominium project. Said common area fireplaces
shall be subject to burning curtailment episodes as administered under Section .

3. For the purposes of enforcing this chapter, the Town shall keep arecord of al certified
appliancesinstalled in Mammoth Lakes in accordance with this Chapter and of properties
which have been determined to conform to the requirements of this Chapter.

D. Density Limitations.

1. No more than one solid fuel appliance may be installed in any new dwelling or
nonresidential property. Existing properties with one or more existing solid fuel
appliances may not install additional solid fuel appliances. One pellet fueled wood heater
per dwelling shall be excepted from the provisions of this paragraph.

2. Solid fuel appliances shall not be considered to be the primary form of heat in any new
construction.

3. All new and replacement appliances shall not be installed without first obtaining a
building permit from the Town of Mammoth Lakes. All installations shall require an
inspection and approval by the Building Division prior to operation

4. Verification of compliance may be certified by an inspector of the Building Division, by
an individual certified by the Wood Heating Education and Research Foundation for the
installation of solid fuel appliances, or by individuals possessing equivalent certification.
The inspector of record shall verify in writing that the appliance complies with the
required emissions standards and shall file said certification with the Town. Inspectors
independent of the Town shall verify their qualifications with the Town Building
Division before appliance certification will be accepted by the Town.

E. Replacement Of Non-Certified Appliances Upon Sale Of Property.

1. Prior to the completion of the sale or transfer of amgjority interest in any real property
within the Town of Mammoth Lakes, all existing non-certified solid fuel appliances shall
be replaced, removed, or rendered permanently inoperable. If the buyer assumes
responsibility, in writing on aform approved by the air quality manager, for appliance
replacement or removal, the deadline for such action shall be extended to 60 calendar
days from the date of completion of the sale or transfer. The Building Department, or a
qualified inspector as designated by the Building Department, shall inspect the
appliance(s) in question to assure that they meet the requirements of this chapter. Within
five working days from the date of the inspection, the Building Department shall issue a
written certification of compliance or non-compliance for the affected property. If the
inspection reveals that the subject property does not comply with the requirements of this
chapter, al noncomplying solid fuel appliances shall be replaced, removed, or rendered
permanently inoperable. In this event reinspection shall be required prior to certification
of compliance.

2. If real property is to be sold which does not contain a solid fuel appliance, aform
approved by the Building Department, containing the notarized signatures of the seller,



the buyer, and the listing real estate agent attesting to the absence of any solid fuel
device, may be accepted in lieu of an inspection. A written exemption shall be issued by
the Building Department.

3. No appliances removed under the provisions of this Section may be replaced except as
provided by this Chapter.

4. This section shall not be applicable to sales or other transfers of real property which have
been completed prior to February 15, 1991, nor shall this section apply to National Forest
permittees located west of Old Mammoth Rd. in sections 4 and 9 of Township 4 S.,
Range 27 E., MDBM, or National Forest permittees |ocated above 8500 feet el evation
above sea level.

F. Solid Fuel Burning Appliance Replacement Schedule.

The Town shall review emissions levels by January 1, 1993. Should emissions not have reached
attainment of the NAAQS, as determined by monitoring by the Great Basin Air Pollution
Control District or the Town, by January 1, 1993, all non-certified solid fuel appliances within
the Town shall be replaced by November 1, 1994.

G. Opacity Limits.

No person shall cause or permit emissions from a solid fuel appliance to be readily visible, for a
period or periods aggregating more than three minutes in any one hour period. Emissions created
during a 15 minute start-up period are exempt from this regulation. Readily visible may be
equated with an opacity limit of 20% or greater as designated by the shade nhumber one on the
Ringelmann Chart.

H. Permitted Fuels.

Burning of any fuels or materials other than the following fuels within the Town of Mammoth
Lakes shall bein violation of this ordinance:

1. Untreated wood
2. Uncolored paper
3. Manufactured logs, pellets, and similar manufactured fuels.

|. Mandatory Curtailment.

1. The Town Council shall appoint an Air Quality Manager. The duty of the Air Quality
Manager shall be to determine when curtailment of solid fuel combustion in the Town of
Mammoth Lakes is necessary, to notify the community that curtailment is required, and
to make such other determinations as are necessary to carry out the objectives of this
chapter.

2. Determination that curtailment is required shall be made when PM-10 levels have
reached 130 micrograms/nT or when adverse meteorological conditions are predicted to
persist. Should it be determined that 130 micrograms/nT is not a low enough threshold to
prevent the Town from violating the National Ambient Air Quality Standard for 24 hours



(NAAQS, 24hr), that threshold may be lowered by resolution of the Town Council of the
Town of Mammoth Lakes.

3. Upon the determination that curtailment is required, the Air Quality Manager shall
contact all radio stations and television stations in Mammoth Lakes and have them
broadcast that it is required that there be no wood or other solid fuel burning. The Air
Quality Manager shall also record a notice on atelephone line dedicated to this purpose
and post a notice in the Town Offices. Upon such notice, all wood and other solid fuel
combustion shall cease.

4. All dwelling units being rented on atransient basis which contain a non-certified solid
fuel appliance shall pog, in a conspicuous location near said appliance, a notice
indicating that no-burn days may be called and informing the tenants about sources of
information on no-burn days.

5. All persons renting units for transient occupancy shall inform their tenants that solid fuel
burning may be prohibited on certain days and that the person signing the rental
agreement shall be responsible for assuring that the no-burn requirements are obeyed
during the rental period identified on the rental agreement.

6. For residences where a solid fuel appliance is the sole means of heat, these curtailment
regulations do not apply. For a residence to be considered as having solid fuel asits sole
source of heat, the owner must apply to the Building Department for an exemption and
the Department must inspect the residence and certify that, in fact, no other adequate
source of heat is available to the structure. Adequate source shall mean that the alternate
source of heat cannot produce sufficient heat for the residence without causing a hezard.
A written exemption will then be granted. Where an adequate alternate source of heat is
determined to have been removed from the structure in violation of building codes, a sole
source exemption shall not be issued. Sole source exemptions shall not be granted for
nonresidentia uses. The sole source exemptions shall expire one year from the date that
the Town adopts a financing or incentive program for replacement of non-certified
appliances or on November 1, 1994, whichever date is earlier.

7. Households with very low income levels as defined by the Department of Housing and
Urban Development may apply to the Air Quality Manager for exemption from no-burn
days. The low income exemptions shall expire one year from the date that the Town
adopts afinancing or incentive program for replacement of non-certified appliances or on
November 1, 1994, whichever date is earlier.

8. Appliances certified as meeting the emission requirements of the EPA as defined in
Section B.2 and pellet fueled wood heaters shall not be subject to the provisions of this
section. Should future monitoring show that exempting certified appliances resultsin
violations of the NAAQS, 24hr, the Town shall implement a total ban on solid fuel
burning based upon the thresholds identified above.

J. Pollution Reduction Education Programs.

The Town Manager or his designee is hereby directed to undertake such public education
programs as are reasonably calculated to reduce particulate air pollution within the Town of
Mammoth Lakes, including particul ate emissions from sources other than solid fuel burning
devices. In addition to the notification measures listed in Section 1.3, the public education



programs shall include additional measures to inform the public of burning curtailment
requirements.

K. Road Dust Reduction M easur es.

1.

The Director of Public Works is hereby directed to undertake a vacuum street sweeping
program to reduce PM-10 emissions resulting from excessive accumulations of cinders
and dirt.

The Town shall, in its review of proposed development projects, incorporate such
measures which reduce projected total vehicle miles travelled. Examples of such
measures include, but are not limited to, circulation system improvements, mass transit
facilities, private shuttles, and design and location of facilities to encourage pedestrian
circulation. The goa of the Town's review shall be to limit projected peak vehicle miles
travelled to 106,600 on any given day.

L. Fees.

A fee shall be charged for the inspection and permitting services of the Town of Mammoth
Lakes. Said fee shall be established in the Town Master Fee Schedule.

M. Penalties.

1.

It isillegal to violate any requirements of this chapter. Any owner of any property which
isin violation of the requirements of this chapter shall be guilty of an infraction. Any
person operating a solid fuel appliance in violation of this chapter is guilty of an
infraction. The third violation by the same person within a 12 month period shall
constitute a misdemeanor. Prosecution of any violation of Subsection 1.6 and 7, relating
to exemptions from curtailment, may be against the property owner, the occupant, or
both.

Violation of any portion of this chapter may result in assessment of civil penalties against
the property and against an individual person or persons as follows:

First violation within a 12 month period, $50.

Second violation within a 12 month period, $100.

Third violation within a 12 month period, $250.

Four or more violations within a 12 month period $500 per violation.

Each and every day aviolation existsis a new and separate violation. Right of appeal,
hearings, and collection of civil penalties shall be pursuant to the procedures set forth in
Chapter 7.20, "Nuisances," of the Municipal Code of the Town of Mammoth Lakes.
Nothing in this section shall prevent the Town from pursuing criminal penalties or using
any other means legally available to it in addressing violations of this chapter.
Whenever necessary to make an inspection to enforce any of the provisions of this code,
or whenever the Air Quality Manager or his authorized representative has reasonable
cause to believe that there exists in any building or upon any premises any condition
which violates the provisions of this chapter, the Air Quality Manager or his authorized
representative may enter such building or premises at all reasonable times to inspect the



same or to perform any duty imposed upon the Air Quality Manager by this code,
provided that if such building or premises be occupied, he shall first present proper
credentials and request entry; and if such building or premises be unoccupied, he shall
first make a reasonable effort to locate the owner or other persons having charge or
control of the building or premises and request entry. If such entry isrefused, or if the
owner or person having charge or control of the building or premises cannot be
contacted, the Air Quality Manager or his authorized representative shall have recourse to
every remedy provided by law to secure entry.
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KERN COUNTY AIR POLLUTION CONTROL DISTRICT

RULE 416.1 - WOOD-BURNING HEATERS AND WOOD-BURNING FIREPLACES
(Adopted 7/8/04)

|. Purpose

The purpose of this Rule isto minimize emissions of smoke (particulate matter), organic gases
and carbon monoxide from wood burning fireplaces in new housing subdivisions and wood
burning heaters throughout East Kern.

II. Applicability

This Rule applies to:

A. Any person who manufactures, sells, offers for sale, installs or operates a wood burning
heater.

B. Any person who installs a wood burning fireplace in a new residential subdivision.

[11. Exemptions

The following devices are exempt from provisions of this Rule:

A. Fireplaces, space heaters or stoves that are exclusively fired with a gaseous fuel.

B. Cookstoves, as described in Code of Federal Regulations 60.531.

V. Definitions

A. APCO: the Air Pollution Control Officer of the Kern County Air Pollution Control District.
B. Distributor: any person other than a manufacturer or aretailer who sells, offers for sale or
supplies wood burning heaters to retailers or others for resale.

C. U.S. EPA: the United State Environmental Protection Agency.

D. U.S. EPA Phase Il Certified: meets performance and emissions standards set forth in Part 60,
Title 40, Subpart AAA Code of Federal Regulations.

E. Fireplace: any permanently installed masonry or factory built device designed to operate at an
ar-to-fuel ratio greater than or equal to 35-to-1.

F. Manufacturer: any person who constructs or imports a wood burning heater.

G. New Residential Subdivision: any group of dwellings on one property or contiguous
properties under common control of a person (as defined in Rule 102, Subsection X), shown on
the latest equalized county assessment roll as a unit or as contiguous units, for which
construction begins on or after July 9, 2004. Construction has begun when the foundation for a
structure is poured or constructed. Community and/or commercial buildings are not included.
H. New Wood Burning Heater: any wood burning heater that has not beensold, supplied or
exchanged for the first time by the manufacturer, the manufacturer’s distributor or agency, or a
retailer.

|. Pellet-Fueled Wood Burning Heater: any wood burning heater which uses pellet fuel and is
either U.S. EPA-certified or is exempted under U.S. EPA requirements set forth in Part 60, Title
40, Subpart AAA Code of Federal Regulations.

J. PM1o: any particulate matter having an aerodynamic diameter equal to or less than 10 microns.
K. Retailer: any person engaged, for profit, in the sale of wood burning fireplaces or wood
burning heaters directly to the consumer.

L. Wood Burning Heater: an enclosed, wood burning appliance capable of, and intended for,
space heating, i.e., a free standing wood stove or wood burning fireplace insert.

V. Requirements for Wood Burning Heaters

A. No person shall sdll, offer for sale, supply, install or transfer a new wood burning heater
unlessitis U.S. EPA Phase Il Certified or is a pellet-fueled wood burning heater.



B. No retailer shall advertise, sell, offer for sale, supply, install or transfer a used wood burning
heater unless it has been rendered permanently inoperable, or is U.S. EPA Phase Il Certified, or
is apellet-fueled wood burning heater.

C. Retailers sdlling or offering for sale new wood burning heaters shall supply public awvareness
information with each sale of awood burning heater in the form of pamphlets, brochures or fact
sheets concerning topics listed in Subsections 1. through 5. below.

1. Proper installation, operation and maintenance of the wood burning heater,

2. Proper fuel selection and use,

3. Hedlth effects of exposure to wood smoke,

4. Weatherization methods for the home, and

5. Proper sizing of wood burning heaters.

V1. Limitations on Wood Burning Fireplacesin New Residential Subdivisons

Beginning July 9, 2004, no person shall install a wood burning fireplace in a new residential
subdivision which will consist of 10 or more dwellings.

VII. Administrative Requirements

Upon request of the APCO, a manufacturer shall demonstrate each wood heater subject to
requirements of Section V. meets applicable U.S. EPA’s Phase |1 certification standards.



Placer County



Placer County

Strategy Description Estimated

Cost-Effectiveness ($/ton)

District Comments

A. Wood-Burning Fireplace and Wood Burning Heaters

(wood-burning heaters include woodstoves and fireplace inserts)

Measures reduce directly emitted PM 10 and PM2.5, and as an added benefit reduce NOx, VOC, CO, and air toxic
emissions.

Public Awareness Program Inform the public about potential health hazards of wood smoke and encourage better
wood burning practices or use of heating devices

Not available Currently part of public awareness program

Curtailment During Period with Predicted High PM Levels May be mandatory or voluntary Not available
Recommend for consideration.

Require All Specified Wood-Burning Devices installed be U.S. EPACertified, Phase Il or Equivalent Prohibit the
installation of non-EPA certified wood-burning appliances and wood-burning fireplaces

$3,095 ~ $5,216 Rule 225 aready in place for Squaw Valley, Martis Valley Air Quality Ordinance and CEQA
documents.

[RULE 225 WOOD FIRED APPLIANCES
Adopted 06-17-86
A. APPLICABILITY:

1. The provisions of this Rule shall apply to that area known as Squaw Valley as identified on Plate 4,
page 58 of the 1983 Squaw Valley General Plan.

2. This regulation shall apply to all commercial and residential wood fired appliance installations.

B. DEFINITIONS:

1. For the purpose of this Rule "Wood Fired Appliance” is defined as an appliance with a closed
combustion chamber which maintains an air-to-fuel ratio of less than 30 to 1 during the burning of
90% or more of the fuel mass consumed in the low firing cycle. The low firing cycle means less than
or equal to 25% of the maximum burn rate achieved with doors closed or the minimum burn rate,
whichever is greater.

2. For the purpose of this Rule "Fireplace” is defined as a combustion chamber which maintains an air
to fuel ratio equal to or greater than 30 to 1 during the burning of 90% or more of the fuel mass
consumed in the low firing cycle. The low firing cycle means less than or equal to 25% of the
maximum burn rate achieved or the minimum burn rate, whichever is greater.

3. For the purpose of this Rule "Catalytic Combuster” is defined as any device coated with platinum,
palladium or other rare metal located in the stack or combustion chamber of a wood fired appliance
designed to cause relatively complete combustion at lower than normal temperatures.

4. For the purpose of this Rule "Single Family Residential" is defined as: a. A detached building
designed for or occupied by one family and located on a parcel where the uses specified in Section
1606.1 of the Placer County Zoning Ordinance are allowable; or b. A detached building, under one
roof, designed for or occupied exclusively by, two families living independently of each other and
located on a parcel where the use specified in Section 1608.2 of the Placer County Zoning Ordinance
is allowable.

5. For the purpose of this Rule "Multiple Unit Residential Development" is defined as dwelling groups or
apartments with three or more total units located on a parcel where the use specified in Section 1608
and 1610 of the Placer County Zoning Ordinance is allowable.

6. For the purpose of this Rule "Public Area" is defined as an area of a multiple unit residential
development, intended for use by groups of people, including but not limited to a lounge, a restaurant,
and a lobby, specifically excluding an office space, a hallway, a bedroom and other associated living
areas.

C. STANDARDS:



1. Except as otherwise stated in this Rule, the use of wood fired appliances shall be limited to one
certified appliance per commercial or single family residential structure which is approved after July 1,
1986.

2. After July 1,1986, no person shall install and use in Squaw Valley, any wood fired appliance that is
not certified by the State of Oregon, Department of Environmental Quality or as provided in Section
C.6. to emit 15 grams per hour or less of particulate matter for non-catalytic equipped appliances, or 6
grams per hour or less for catalytic equipped appliances.

3. After July 1, 1988, no person shall install and use in Squaw Valley any wood fired appliance that is
not certified by the State of Oregon, Department of Environmental Quality or as provided in Section
C.6. to emit 9 grams per hour or less of particulate matter for non-catalytic equipped appliances or 4
grams per hour or less for

catalytic equipped appliances.

4. Wood fired appliances or fireplaces shall not be used in multiple unit residential developments
approved after July 1, 1986 except in public areas.

5. The use of coal as a fuel is prohibited.

6. Certification: Each appliance proposed for installation shall be certified by the State of Oregon,
Department of Environmental Quality as being within the emission limits established in Section C.2.
and C.3. Alternative certification may be used if the Air Pollution Control Officer determines that: 1)
the test methodology used for certification is equivalent to that used in the State of Oregon's
certification program and, 2) the certified emission levels are no greater than those specified in
Section C.2. or C.3. of this Rule.

D. EXCEPTIONS:

1. For single family residential use, approved after July 1, 1986, a person may install and use more than
one appliance, as long as the total emissions do not exceed the emission standards specified by
Section C.2. or C.3. of this Rule for non-catalytic equipped appliances.

2. For existing single family residential use, a person with an existing non-certified wood fired appliance
may install and use one additional wood fired appliance if the additional appliance is certified to meet
the emission standards specified by Section C.2. or C.3. of this Rule.

3. Existing wood fired appliances may be replaced on a one to one basis with appliances certified to
meet the emission standards specified by Section C.2. or C.3. of this Rule.]

Recommend combined rule for all of Placer County.

Number of Units Limits the number of wood-burning fireplaces and wood-burning heaters

that can beinstalled in new residential developments and nonresidential

properties. Could also limit the number of additional unitsin existing

properties

Not available Currently covered in Martis Valley Air Quality Ordinance and CEQA documents. Recommend
combined rulefor all of Placer County.

Replacement of Non-Certified Appliances Upon Sale of Property Non-certified units need to be removed and
scrapped

$8,680 ~ $12,060 Mandatory woodstove removal program is already in place in Martis Valley. Incentive program in
other areas of Placer County. Recommend combined rule for all of Placer County.

Control of Wood Moisture Content Set moisture standard for “ seasoned wood” offered for sale, since burning dry
wood increases heating performance

Not available Recommend for consideration.

Prohibit Fuel Types Prohibit the burning of material not intended for use in wood-burning fireplaces and heaters
Not available Recommend for consideration.
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SAN JOAQUIN VALLEY UNIFIED AIR POLLUTION CONTROL DISTRICT

RULE 4901 - WOOD BURNING FIREPLACES AND WOOD BURNING HEATERS

(Adopted July 15, 1993; Amended July 17, 2003)

1.0 Purpose

The purposes of thisrule are to limit emissions of carbon monoxide and particulate matter from
wood burning fireplaces and wood burning heaters, and to establish a public education
program to reduce wood burning emissions.

2.0 Applicability
Thisrule appliesto:
2.1 Any person who manufactures, sells, offers for sale, or operates a wood burning fireplace
or wood burning heater.
2.2 Any person who sells, offers for sale, or supplies wood intended for burning in a wood
burning fireplace or wood burning heater.
2.3 Any person who transfers or receives awood burning stove or wood burning heater as part
of areal property sale or transfer.
2.4 Any person who ingtalls a wood burning fireplace or wood burning heater in a new
residential development.

3.0 Definitions

3.1 APCO: the Air Pollution Control Officer of the San Joaquin Valley Unified Air Pollution
Control District.

3.2 Consumer: any person other than a distributor or aretailer who buys awood burning
fireplace or wood burning heater.

3.3 Distributor: any person other than a manufacturer or aretailer who sells, offers for sale,
or supplies wood burning fireplace or wood burning heater to retailers or others for resale.

3.4 EPA: the United States Environmental Protection Agency.

3.5 EPA Phase |1 Certified: meets the performance and emissions standards set forth in Part
60, Title 40, Subpart AAA Code of Federal Regulations.

3.6 Fireplace: any permanently installed masonry or factory built device designed to be used
with an air-to-fuel ratio greater than or equal to 35-to-1.

3.7 Garbage: any solid, semisolid, and liquid wastes generated from residential, commercial,
and industrial sources, including trash, refuse, rubbish, industrial wastes, asphaltic
products, manure, vegetable or animal solid or semisolid wastes, and other discarded solid
or semisolid wastes.

3.8 Manufacturer: any person who constructs or imports a wood burning fireplace or wood
burning heater.

3.9 New Residential Development: any single or multi family housing unit, for which
construction begins on or after January 1, 2004. Construction has begun when the
foundation for the structure is constructed.

3.10 New Wood Burning Heater: any wood burning heater that has not been sold, supplied,
or exchanged for the first time by the manufacturer, the manufacturer's distributor or
agency, or aretailer.

3.11 Paints: any exterior and interior house and trim paints, enamels, varnishes, lacquers,
stains, primers, seaers, undercoaters, roof coatings, wood preservatives, shellacs, and other
paints or paint-like products.



3.12 Paint Solvents: any organic solvents sold or used to thin paints or clean up painting
equipment.

3.13 Pellet-Fueled Wood Burning Heater: any wood burning heater which operates on pellet-
fuel and is either EPA-certified or is exempted under EPA requirements set forth in Part 60,
Title 40, Subpart AAA Code of Federal Regulations.

3.14 Permanently Inoperable: modified in such away that a device can no longer operate as a
wood burning heater.

3.15 PM-10: any particulate matter having an aerodynamic diameter equal to or less than 10
microns.

3.16 Real Property: the land itself and anything that is permanently affixed to the land, such
as buildings, and structures. Examples of real property include heating and air conditioning
systems, water lines, or electrical systems that primarily are used to control the
environment for people and to benefit the land.

3.17 Retailer: any person engaged in the sale of wood burning fireplace or wood burning
heater directly to the consumer.

3.18 Seasoned Wood: wood of any species that has been sufficiently dried so asto contain 20
percent or less moisture by weight.

3.19 Sole Source: the only source of heat in aresidence.

3.20 Treated Wood: wood of any species that has been chemically impregnated, painted, or
similarly modified to improve resistance to insects or weathering.

3.21 Used Wood Burning Heater: any wood burning heater that has been used at |east once,
except wood heaters that have been used by retailers for the purpose of demonstration.

3.22 Waste Petroleum Product: any petroleum product other than gaseous fuels that has been
refined from crude oil, and has been used, and, as aresult of use, has been contaminated
with physical or chemical impurities.

3.23 Wood Burning Hesater: an enclosed, wood burning appliance capable of and intended for
space heating (i.e. wood stove or wood burning fireplace insert).

4.0 Exemptions
The following devices are exempt from the provisions of thisrule:
4.1 Devices that are exclusively gaseous-fueled.
4.2 Cookstoves, as described in Code of Federal Regulations 60.531.

5.0 Requirements
5.1 Sale of Wood Burning Heaters

5.1.1 No person shall sell, offer for sale, supply, install, or transfer a new wood burning
heater unlessit is EPA Phase Il Certified, or is a pellet-fueled wood burning heater.

5.1.2 No person shall advertise, sell, offer for sale, supply, install, or transfer a used wood
burning heater unless it has been rendered permanently inoperable, or is EPA Phase Il
Certified, or is a pellet-fueled wood burning heater.

5.1.3 Retailers selling or offering for sale new wood burning heaters shall supply public
awareness information with each sale of awood burning heater in the form of pamphlets,
brochures, or fact sheets on the following topics listed in sections 5.1.3.1 through 5.1.3.5.
Public awareness information shall be subject to the review and approval of the APCO.

5.1.3.1 Proper installation, operation, and maintenance of the wood burning heater,
5.1.3.2 Proper fuel selection and use, 4901 - 4



5.1.3.3 Hedlth effects from wood smoke,
5.1.3.4 Westherization methods for the home, and
5.1.3.5 Proper sizing of wood burning heaters.
5.1.4 Sections 5.1.1 and 5.1.2 do not apply to wood burning heaters subject to Section 5.2.
5.2 Sale or Transfer of Real Property
Beginning January 1, 2004,

5.2.1 No person shall sell or transfer any real property which contains awood burning
heater without first assuring that each wood burning heater included in the real property
is EPA Phase Il Certified, a pellet fueled wood burning heater, permanently rendered
inoperable, or removed.

5.2.2 Upon the sale or transfer of real property, the seller shall provide to the recipient of
the real property, and to the APCO, documentation of compliance with section 5.2.1 of
this rule. Documentation shall be in the form of a statement signed by the seller
describing the type(s) of wood burning heater(s) included in the real property transaction,
and any action taken to comply with section 5.2.1. The APCO shall make blank forms
available to the public for the purpose of fulfilling this requirement.

5.2.3 Documents required by section 5.2.2 shall be retained by the recipient of the real
property and shall be made available to the APCO upon request.

5.3 Limitations on Wood Burning Fireplaces or Wood Burning Heaters in New Residential
Developments Beginning January 1, 2004,

5.3.1 No person shall install a wood burning fireplace in a new residential development
with a density greater than two (2) dwelling units per acre.

5.3.2 No person shall install more than two (2) EPA Phase |1 Certified wood burning
heaters per acre in any new residential development with a density equal to or greater
than three (3) dwelling units per acre.

5.3.3 No person shall install more than one (1) wood burning fireplace or wood burning
heater per dwelling unit in any new residential development with a density equal to or
less than two (2) dwelling units per acre. 4901 - 5

5.4 Advertising Requirements for Sale of Wood

5.4.1 No person shall sell, offer for sale, or supply any wood which is orally or in writing,
advertised, described, or in any way represented to be “seasoned wood” unless the wood
has a moisture content of 20 percent or less by weight.

5.4.2 The APCO may delegate to another person or agency the authority to test

wood for moisture content and determine compliance with section5.4.1.

5.5 Prohibited Fuel Types: No person shall cause or alow any of the following materials to be
burned in awood burning fireplace or wood burning heater:

5.5.1 Garbage,

5.5.2 Treated wood,

5.5.3 Plastic products,

5.5.4 Rubber products,

5.5.5 Waste petroleum products,

5.5.6 Paints and paint solvents,

5.5.7 Codl, or

5.5.8 Any other material not intended by a manufacturer for use as fuel in a solid fuel
burning device.

5.6 Episodic Wood Burning Curtailment



This section shall be in effect during the morths of November through February.

5.6.1 No person shall operate a wood burning fireplace or wood burning heater whenever
the APCO notifies the public that an Episodic Curtailment is in effect for the region in
which the wood burning fireplace or wood burning heater is located.

5.6.2 The APCO shall notify the public of an Episodic Curtailment for a geographic region
whenever an Air Quality Index (AQI) value of 150 or greater is predicted for the
geographic region (county). AQI is described in 40 CFR Part 58, and is determined daily
by the APCO or designee. 4901 - 6

5.6.3 The following wood burning fireplaces and wood burning hesters are not subject to
the provisions of sections 5.6.1:

5.6.3.1 Those that are 3,000 feet or more above mean sea level.
5.6.3.2 Those in locations where natural gas service is not available.
5.6.3.3 Those that are the sole source of heat in aresidence.

5.6.4 Episodic Curtailment Notice

The APCO shall notify the public of each Episodic Curtailment by any of the following
methods:

5.6.4.1 Provide notice to newspapers of general circulation within the San
Joaquin Valley.
5.6.4.2 Broadcast of messages presented by radio or television stations operating in the
San Joaquin Valley.
5.6.4.3 A recorded telephone message for which the telephone number is published in
the telephone directory or newspaper of general circulation within the San Joaguin
Valley.
5.6.4.4 Messages posted on the Didtrict’ s website, www.valleyair.org
5.6.4.5 Any other such method as the APCO determines is appropriate.
6.0 Administrative Requirements
6.1 Upon request of the APCO, the manufacturer shall demonstrate that each wood heater
subject to the requirements of sections 5.1 or 5.2 meets EPA's Phase |1 certification standards
as applicable.
6.2 Moisture content of wood shall be determined by ASTM Test Method D 4442-92.
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SAN LUIS OBISPO COUNTY AIR POLLUTION CONTROL DISTRICT

RULE 504 - RESIDENTIAL WOOD COMBUSTION
(Adopted 10/19/93)

A. APPLICABILITY

1.

This regulation shall apply within the boundaries of San Luis Obispo County to any
person who owns, operates, installs, builds, inspects, sells or offers for sale awood
burning device for any dwelling unit as defined herein.

B. DEFINITIONS

1

"Consumer": Means any person other than a distributor or aretailer who buys awood
burning device.

"Dwelling Unit": Means any building or portion thereof which contains living facilities,
including provisions for sleeping, eating, cooking and sanitation. For the purpose of this
rule, dwelling unit includes single and multi-family residences, mobile and/or modular
homes, hotels, motels and other similar occupancies.

"EPA": Means the United States Environmental Protection Agency.

"EPA-Certified Wood Burning Device": Means any wood burning device that meets the
performance and emission standards set forth in Part 60, Title 40, Subpart AAA Code of
Federal Regulations, February 26, 1988.

"Freestanding Fireplace": Means any wood burning device other than a wood heater that
is not inset into the walls of a structure, and vents smoke via a flue pipe through the wall
or roof of the structure.

"Fireplace": Means any permanently installed masonry or factory built woodburning
device with an open front or glass door and which does not meet the definition of awood
heater.

"Fireplace Insert": Means any woodheater designed to be installed in an existing masonry
or factory-built fireplace.

"Garbage": Means al solid, semisolid, and liquid wastes generated from residential,
commercial, and industrial sources, including trash, refuse, rubbish, industrial wastes,
asphaltic products, manure, vegetable or animal matter, and other discarded solid and
semisolid wastes which have not been sorted and recycled for use in wood combustion
devices.



9. "GasFired Fireplace": Means any device dedicated to burn natural or liquified petroleum
gas as its fuel through a ceramic, or otherwise noncombustible gas log, and which cannot
be converted to a wood burning device.

10. "Manufacturer": Means any person who constructs or imports a wood burning device.

11. "Oregon-Certified": Means any wood heater meeting the performance and emission
standards set forth in Sections 100 through 190 of Chapter 340, Division 21, Oregon
Administrative Rules.

12. "Paints": Means al exterior and interior house and trim paints, enamels, varnishes,
lacquers, stains, primers, sealers, undercoaters, roof coatings, wood preservatives,
shellacs, and other paints or paint- like products.

13. "Paint Solvents': Means all organic solvents sold or used to thin paints or to clean up
painting equipment.

14. "Pellet-Fueled Wood Heaters': are devices that burn pellet fuel exclusively, and are either
EPA-Certified or exempted under EPA requirements set forth in Part 60, Title 40,
Subpart AAA, Code of Federal Regulations, February 26, 1988.

15. "Permanently Inoperable”: Means modified in such away that a device can no longer
operate as a wood heater.

16. "Person": Means any person, firm, association, organization, partnership, business trust,
corporation, company, contractor, supplier, instaler, user, owner, state or local
governmental agency or public district, or any officer or employee thereof.

17. "Petroleum Product”: Means any petroleum product other than gaseous fuels.

18. "Retailer": Means any person engaged in the sale of wood burning devicesdirectly to the
consumer.

19. "Seasoned Wood": Means any wood that has been sufficiently dried so as to contain 20
percent or less moisture by weight.

20. "Treated Wood": Means wood of any species that has been chemically impregnated,
painted, or similarly modified to improve resistance to insects or weathering.

21. "Used Wood Heater": Means any wood heater that has been sold and/or used at |east
once, except wood hesaters that have been used by retailers for the purpose of
demonstration.

22. "Wood Composition Products’: Means plywood, particle board, masonite or any other
manufactured wood product containing chemical adhesives, bonding agents, or any other
non-wood material.



23. "Wood Burning Cookstove": Means a wood burning appliance designed primarily for

cooking food, with a separate oven for cooking or baking which is contained in, and is an
integral part of, the body of the appliance.

24. "Wood Burning Device': Means any fireplace, free standing fireplace, fireplace insert,

wood stove, or other wood heater, that burns wood or any other nongaseous or nonliquid
fuels, or any similar device burning any wood used for aesthetic or space- heating
purposes in a private residence or commercial establishment, having a heat input less than
one million British thermal units per hour.

25. "Wood Heater": Means an enclosed, wood-burning appliance capable of and intended for

space heating that meets al of the following criteria:

a. Anair-to-fue ratio in the combustion chamber averaging less than 35-to-1 as
determined by tests specified in Subsection F.1.

b. A usable firebox volume less than 20 cubic feet.

c. A minimum burn rate less than 5 kg/hr.

d. A maximum weight of less than 800 kg. For the purpose of this rule, fixtures and
devices that are normally sold separately, such as flue pipe, chimney and masonry
components that are not an integral part of the appliance or heat distribution
ducting do not count as part of the appliance weight.

26. "Zero Clearance Fireplace": Means any factory-built fireplace designed to be installed

into wood- frame construction.

C. EXEMPTIONS

1.

Woodburning cookstoves, woodburning furnaces, woodburning boilers and other
woodburning devices not specifically defined herein are exempt from the requirements of
thisrule.

Wood burning devices classified as antique or having historical significance may be
exempted from the requirements of this rule by the Air Pollution Control Officer (APCO)
upon presentation of evidence that they qualify as an antique or historically significant
device.

Wood burning devices which are the sole source of heat in adwelling unit shall be
exempt from the provisions of Subsection D.6.

Didtrict-approved devices as defined in Subsection G.1, as well as Oregon-certified and
EPA-Certified Phase | devices, shall be exempt from the provisions of Subsection D.6.

Wood burning devices sold as appurtenances to real property in an escrow transaction
shall be exempt from the provisions of Subsection D.3.a.

D. REQUIREMENTS



1. Public Awareness Requirements
a. Eachretailer shall supply public awareness information with each sale of awood

b.

burning device in the form of pamphlets, brochures or factsheets on the following
topics:

Proper operation and maintenance of wood heaters,

Proper sizing of wood heaters;

Proper fuel selection and use;

Weatherization methods for the home;

Proper fuel storage to maintain low moisture content;

Health benefits from low-emission woodburning devices .

Retallers may use pamphlets prepared by the Didtrict, the state Air Resources
Board, or industry, subject to the APCO's approval.

oA WNE

Installation of Wood Burning Devices in New or Existing Dwelling Units

a. No wood burning device for which a building permit application is submitted on

b.

or after February 1, 1994, may be installed in any new or existing dwelling unit
unlessit is a District-approved device as defined in Subsection G.1.

An inspection by the APCO or his designee shall be performed upon completion
of the installation, or prior to issuance of final approval for any new dwelling
unit(s), to verify that all wood burning devices installed are District-approved
devices as defined in Subsection G.1.

3. Sdeand Ingtalation of Used Wood Burning Devices
a. Effective February 1, 1994, no person shall sell, advertise or offer for sale, supply,

install, or transfer ownership of a used wood burning device unless it has been
rendered permanently inoperable, or is either EPA-Certified, OregonCertified, a
Pellet-Fueled Wood Heater, or other District-approved device as defined in
Subsection G.1.

Moisture Content Limit for Seasoned Wood

a. Effective February 1, 1994, no person shall sdll, offer for sale, or supply any

wood that is orally, or in writing, advertised, described, or isin any way
represented as "seasoned” or "dry" wood unless the wood has a moisture content
of 20 percent or less by weight.

Wood moisture content shall be measured in accordance with Subsection F.2.
The APCO may delegate to another person or agency the authority to test wood
for moisture content and determine compliance with Subsection D.4.a.

5. Prohibited Fuel Types
a. No person shall cause or alow the burning of any of the following materialsin a

wood burning device:

Garbage;

Treated wood or wood composition products;
Plastic products;

Rubber products;

Petroleum products, including tar or tar paper;
Paints and paint solvents,

SuhkhwbdpE



7. Cod;
8. Other material which may produce noxious odors or toxic compounds
when burned.
b. This provision shal not apply to firewood or other wood or plant products
designed and marketed specifically for use as afuel in wood burning devices.

6. Voluntary Curtailment

a. The APCO may declare a voluntary curtailment for burning in wood burning
devices when an impaired air quality episode occurs in a geographical area within
San Luis Obispo County. The APCO may determine an impaired air quality
episode by using criteria set forth in Title 17, California Code of Regulations,
Chapter 1, Subchapter 2, Article 3 (commencing with Section 80180) or other
criteria established by the APCO.

b. The APCO shall provide public notification of voluntary curtailment by one or
more of the following methods:

1. Oral notice presented at least four times during a twelve hour period by
radio or television stations operating in the district;

2. A recorded telephone message for which the telephone number is
published in the telephone directory or newspaper of general circulation
within the district;

3. Written notice published in a newspaper of genera circulation within the
district;

4. Other methods as the APCO determines appropriate.

c. District-approved devices as defined in Subsection G.1, as well as Oregon
certified and EPA-Phase 1 certified devices, shall not be subject to the voluntary
curtailment provisions of thisrule.

E. RECORDKEEPING

1. Retailers shall maintain a purchase record which includes the customer's name, the
address of the building where the appliance is installed, and the make and model number
of the device. The retailer shall maintain records for at least three years and make them
available for inspection by the APCO upon request.

F. TEST METHODS

1. Thestandard for determining air/fuel ratios for wood heater combustion is EPA's test
procedure set forth in Part 60.534, Title 40, Code of Federal Regulations.

2. Wood moisture content shall be measured by ASTM Test Methods D 2016 - 74, D4442-
84, or other test method as specified by the APCO.

G. DISTRICT-APPROVED DEVICES



1. Didtrict-approved devices for installation in new and existing dwelling units shall include
the following:

a

b.

d.

e

All EPA-Certified Phase Il wood burning devices,

Catalytic wood burning devices which emit less than or equal to 4.1 grams per
hour of particulate matter which are not EPA-Certified but meet the
documentation requirements defined in Subsection G.2;

Nontcatalytic wood burning devices which emit less than or equal to 7.5 grams
per hour of particulate matter which are not EPA-Certified but meet the
documentation requirements defined in Subsection G.2;

Pellet- fueled woodhesters;

Dedicated gas-fired fireplaces.

2. The APCO shall maintain a current list of approved wood burning devices. The APCO
shall update and/or add new wood burning devices to this list upon completion of review
and verification of the following information for each device under consideration:

a

b.

C.
d.

A dated letter from an EPA-accredited laboratory which includes:

1. Product model identification;

2. Date(s) of emissions testing and test method used;

3. Explanation of the reason why the product was exempted from EPA

certification or is classified as a nonaffected facility;

4. Listing of the grams/hour particulate emission rate for the model tested.
Documentation of the quality assurance program used by the manufacturer to
ensure that tolerances and materials used in the model line under consideration are
the same as those used for the tested device. Listing by a nationally-recognized
testing lab shall be deemed adequate to satisfy this requirement.
Documentation of the warranty coverage provided for the product model.

A copy of the owners manual for the product model.

3. Devices approved as clean-burn by other air quality agencies may be added to the list of
District-approved devices at the discretion of the APCO.
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SHASTA COUNTY AIR QUALITY MANAGEMENT DISTRICT

RULE 3:23 - FIREPLACE AND SOL D FUEL HEATING DEVICE USAGE
(Adopted 3/1/94)

a. Definitions

EPA-certified wood heating device means any wood or other solid- fuel-burning appliance
utilized for space or water heating or cooking that meets the performance and emission standards
as set forth in Part 60, Title 40, Subpart AAA Code of Federal Regulations, February 26, 1988.

Phase | appliances must meet the emission requirements of no more than 5.5 grams per
hour particulate- matter emission for catalytic and 8.5 grams per hour for noncatalytic
appliances.

Phase || emission requirements are 4.1 and 7.5 grams per hour, respectively.

Fireplace means any permanently installed masonry or factory built device designed to be used
with an air-to-fuel ratio greater than or equal to 35-to-1. Fireplaces installed with a dedicated
natural gas or propane connection under the Uniform Building Code Section 3707(n) and not
convertible to solid fuel appliances are exempt from the requirements of this Rule.

Garbage means all solid, semi-solid, and liquid wastes generated from residential, commercial,
and industrial sources that have not been sorted and recycled for combustion in wood- heating
devices. This definition excludes paper and cardboard, but includes trash, refuse, rubbish,
industrial wastes, asphaltic products, manure, vegetable or animal solid and semi-solid wastes.

Insert Device means any EPA Phase |l or equivalent wood-heating device specifically designed
to convert an open uncontrolled fireplace to a useful wood-heating device.

Oregon-Certified means any wood heater meeting the performance and emission standards set
forth in Sections 100 through 190 of Chapter 340, Division 21, Oregon Administrative Rules.

Paints means all exterior and interior house and trim paints, enamels, varnishes, lacquers, stains,
primers, sealers, under-coaters, roof coatings, wood preservatives, shellacs, and other paints or
paint-like products.

Paint solvents means all organic solvents sold or used to thin paints or to clean up painting
equipment.

Pellet-Fueled Wood Heater means any wood heater that operates on pellet wood or other solid
fuel and is either EPA certified or is exempted under EPA requirements as set forth in Part 60,
Title 40, Subpart AAA Code of Federal Regulations, February 26, 1988.

Per manently I noper able means modified in such away that a device can no longer operate as a
wood heater.



Per son means any person, firm, association, organization, partnership, business trust,
corporation, company contractor, supplier, installer, user, owner, state or local governmental
agency or public district, or any officer or employee thereof.

Solid Fuel Appliances means any fireplace or wood heater that burns wood, coal, or any other
nongaseous or nonliquid fuels, or any similar device burning any solid fuel, used for aesthetic or
space-heating purposes in a private residence or commercial establishmert, which has a heat
input less than one million British thermal units per hour.

Used wood heating device means any wood heater that has been used at |east once, except wood
heaters that have been used by retailers for the purpose of demonstration.

Waste petroleum product means any petroleum product other than gaseous fuels that has been
refined from crude oil, and has been used, and, as a result of use, has been contaminated with
physical or chemical impurities.

Wood Cook Stove means any wood-burning appliance designed primarily for cooking food with
a separate oven for cooking or baking which is contained in and is an integral part of the body of
the appliance.

W ood-Heating Device means any enclosed appliance capable of burning wood or other solid
fuel and intended for space heating or domestic water heating. This term does not include
fireplaces or wood cook stoves.

b. Requirements

1. All wood-heating devices used for the first time in existing buildings and those used in all
new residential and commercial building projects constructed after March 1, 1994 within
the boundaries of Shasta County shall meet emission and performance requirements
equivalent to EPA Phase Il devices as set forth in Part 60, Title 40, Subpart AAA Code of
Federal Regulations, February 26, 1988.

2. No person shall cause or allow any of the following materials to be burned in afireplace
or wood- heating device: garbage, chemically treated wood, plastic products, rubber
products, waste petroleum products, paints and paint solvents, or cod.

3. No person shall sdll, offer for sale, supply, install, or transfer a used wood heating device
unless:

o Itiscertified by the EPA or Oregon Department of Environmental Quality, or
o Itisexempted from certification by the EPA or

o Itisapelet-fueled wood heater, or



4,

o It has been rendered permanently inoperable as determined by the Air Pollution
Control Officer (APCO).

The Air Pollution Control Officer (APCO) shall issue an advisory through local
communications media to voluntarily curtail the use of uncertified solid fuel appliances
whenever weather conditions are projected to cause ambient air quality concentrations of
inhalable particulate matter (PM 10) that exceed 60 micrograms per cubic meter.

After July 1, 1994, all masonry and factory-built fireplaces used in new construction or
remodel projects within the boundaries of Shasta County shall conform to a maximum
emission limit of 7.5 grams per hour of total particulate matter by either:

a. being initially and permanently equipped with an insert device which is EPA-
certified to meet or exceed the above standard, or

b. being certified and labeled in a permanent and accessible manner to meet
the above emission limit by an EPA accredited laboratory.

c. Enforcement

1.

2.

Noncompliance with any part of this Rule shall be considered to be a violation of a
Didtrict regulation and subject the violator to a civil penalty of up to one thousand dollars
(%$2,000) per day in which aviolation occurs (Health and Safety Code Section 42402).

Any person who negligently emits an air contaminant in violation of this Rule's
[imitations concerning prohibited materials to be burned shal be liable for a civil penalty
of up to fifteen thousand dollars ($15,000) per day in which a violation occurs (Health
and Safety Code Section 42402.1).

d. Effective Date

1.

This Rule shall become effective upon the date of adoption by the Air Pollution Control
Board of Shasta County.

e. Applicability

1. Theprovisions of thisrule shall apply at all elevations within Shasta County.
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YOLO-SOLANO AIR QUALITY MANAGEMENT DISTRICT
RULE 2.40 - WOOD BURNING APPLIANCES

(Adopted December 8, 2004)
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100 GENERAL

101 PURPOSE: To manage the emissions of particulate matter, carbon monoxide,
and other air contaminants from wood burning appliances.

102 APPLICABILITY: Thisrule applies to the following:
102.1 Any person who manufactures, sells, offers for sale, operates or installs a
wood burning appliance.

102.2 Any person who sells, offers for sale, or supplies wood intended for
burning in awood burning appliance.

110 EXEMPTIONS - GENERAL: The provisions of this rule shall not apply to the



following:

110.1 Appliances that are exclusively fired with a gaseous fuel.

110.2 Cookstoves.

200 DEFINITIONS

201 AIR POLLUTION CONTROL OFFICER (APCO): The Air Pollution Control Officer of
the Y olo-Solano Air Quality Management District, or his or her designee.

202 COOK STOVE: Any wood fired appliance primarily for cooking food as described in Code
of Federal Regulations 60.531.

203 EXISTING DEVELOPMENT: Any residential or commercial, single or multibuilding
unit, for which construction is complete.

204 FIREPLACE: Any permanently installed masonry or factory built device designed to
operate at an air-to-fuel ratio greater than or equal to 35-to-1.

205 GARBAGE: Any solid, semisolid, and liquid wastes generated from residential,
commercial, and industrial sources, including trash, refuse, rubbish, industrial wastes, asphaltic
products, manure, vegetable or animal solid or semisolid wastes, and other discarded solid or
semisolid wastes.

206 MANUFACTURER: Any person who constructs or imports a wood burning

appliance.

207 NEW DEVELOPMENT: Any residential or commercial, single or multibuilding unit,
which begins construction on or after January 1, 2006. Construction begins when the foundation
for the structure is started.

208 PAINTS: Any exterior and interior house and trim paints, enamels, varnishes, lacquers,
stains, primers, sealers, undercoatings, roof coatings, wood preservatives, shellacs, and other
paints or paint-like products.

209 PAINT SOLVENTS: All original solvents sold or used to thin paints or to clean up painting
equipment.

210 PELLET-FUELED WOOD BURNING HEATER: Any wood burning heater which
operates on pellet fuel and is either U.S. EPA-certified or is exempted under U.S. EPA
requirements set forth in Part 60, Title 40, Subpart AAA Code of Federal Regulations.

211 SEASONED WOOD: Wood of any species that has been sufficiently dried so asto contain
20 percent or less moisture by weight.

212 SOLID FUEL: Any wood or any other non-gaseous or non-liquid fuel.

213 TREATED WOOD: Wood of any species that has been chemically impregnated, painted,
or similarly modified to improve resistance to insects or weathering.

214 U.S. EPA: The united States Environmental Protection Agency.

215 U.S. EPA Phasell Certified: Any appliance certified by the U.S. EPA, that the unit meets
the performance standards set forth in Part 60, Title 40 Subpart AAA Code of Federal
Regulations.

216 WASTE PETROLEUM PRODUCT: Any petroleum product other than gaseous fuels that
has been refined from crude oil, and has been used, and as a result of use, has been contaminated
with physical or chemical impurities.

217 WOOD BURNING APPLIANCE: Any fireplace, wood burning heater, or pellet-fired
wood heater, or any similar enclosed device burning any solid fuel used for aesthetic or space-
heating purposes, which has a heat input of less than one million British thermal units per hour.



218 WOOD BURNING HEATER: An enclosed, wood burning appliance capable of and
intended for space heating as described in Code of Federal Regulation 60.531(i.e. awood stove
or fireplace insert).

300 STANDARDS

301 WOOD BURNING APPLIANCES: No person shall sell, offer for sale, supply or install
any wood burning appliance in a new or existing development that is not one of the following:
301.1 A pellet-fueled wood burning heater.

301.2 A U.S. EPA Phase Il Certified wood burning heater.

301.3 An appliance or fireplace determined to meet the U.S. EPA particulate matter emission
standard of less than 7.5 grams per hour for a noncatalytic wood fired appliance or 4.1 grams per
hour for a catalytic wood fired appliance and is approved in writing by the APCO.

302 OPERATION OF WOOD BURNING APPLIANCES: All wood burning appliances shall
be installed and operated according to the manufacturer’s specifications. Any U.S. EPA
approved wood burning appliance which has been altered, installed, or disassembled in anyway
not specified by the manufacturer, or is operated in any manner that would result in emissions
exceeding the U.S. EPA standard set forth in Part 60, Title 40, Subpart AAA Code of Federal
Regulations, shall be considered a non U.S. EPA compliant appliance.

303 PUBLIC INFORMATION: Retailers selling or offering for sale new wood burning
appliances, shall supply public education information with each sale of a wood burning appliance
in the form of pamphlets, brochures or fact sheets on the following topics:

303.1 Proper installation, operation, and maintenance of the wood burning appliance,

303.2 Proper fuel selection and use,

303.3 Health effects from wood smoke, and

303.4 Proper sizing of wood burning appliances.

Public information shall be subject to the review and approval of the APCO.

304 FUEL LIMITATIONS: No person shall sell, offer for sale, or supply any wood which is
orally, or in writing, advertised, described, or in any way represented to be “seasoned” or “dry”
wood unless the wood has a moisture content of 20 percent or less by weight.

305 PROHIBITED FUEL TYPES: Except for commercia products expressy manufactured
for starting afire in awood fired appliance, no person shall cause or alow any of the following
materials to be burned in awood burning appliance:

305.1 Garbage,

305.2 Treated wood,

305.3 Plastic products,

305.4 Rubber products,

305.5 Waste petroleum products,

305.6 Paints and paint solvents,

305.7 Codl,

305.8 Glossy or colored paper,

305.9 Particle board,

305.10 Any other material not intended by a manufacturer for use as fuel in a solid fuel burning
device.

400 ADMINISTRATIVE REQUIREMENTS

401 COMPLIANCE REPORT: Upon request, a manufacturer shall submit to the Air Pollution
Control Officer a Compliance Report that demonstrates compliance with Section 301 of this



Rule for each wood burning appliance subject to the provisions of this Rule or claiming
exemption. The report shall contain all the following information.

401.1 General Information:

a. Name and address of manufacturer,

b. Product model identification

c. Description of the model

401.2 Test Report:

a. All compliance test procedures and results for each model,

and

b. All calculations for determining compliance of each model,

or

c. Explanation of the reason the product is exempt from U.S. EPA certification or is classified as
anon-affected facility.

500 MONITORING AND RECORDS

501 TEST METHODS:. The test methods listed below are approved for use to demonstrate rule
compliance.

501.1 Air-to-fud ratio: The standard for determining air/fuel ratios for combustion in wood
burning appliancesis U.S. EPA’ s test procedure set forth in Part 60.534, Title 40, Code of
Federal Regulations.

501.2 Moisture Content: Moisture content of wood shall be determined by the American
Saociety for Testing and Materials (ASTM) Test Method D 4442-92.



PROPOSED MODEL Regulation of Wood Burning Appliances

Ordinance

This ordinance establishes regulations and guidelines on the type and usage of wood burning
appliances allowed to be installed and operated. Be it ordained by the People of the (insert name
of local agency): (Insert name of local agency) Codes (need to insert appropriate codes such as
ADMINISTRATIVE, GENERAL, BUILDING, or PLANNING, TRAFFIC, ETC.) are hereby
amended by adding Chapter (_ ), to read as follows:

CHAPTER ()

WOOD BURNING APPLIANCES

SEC.__.1. FINDINGS AND PURPOSE

The (insert name of governing board of local agency) finds that:

(@) Air pollution is amajor public health concern in California. The State Air Resources Board
(ARB) adopted a particulate matter less than ten microns in size (PM10) Ambient Air Quality
Standard (AAQS) in December, 1982, and levels for the PM 10 AAQS were selected pursuant to
California Code of Regulations Title 17 Section 70200 to protect the health of people who are
sensitive to exposure to fine particles. In addition to health impacts, air pollution imposes
significant economic costs and negative impacts on our quality of life.

(b) Research indicates that wood smoke is a contributor to PM1o levels and poses health risks to
the public.

(c¢) The (insert name of governing board of local agency) has the desire to improve air quality,
and lessen the risk to human health and environment by reducing pollution from wood-burning
appliances.

(d) A need exists to adopt regulations that apply to emissions from wood burning appliances.

(e) The proposed ordinance will reduce the impact from particulate emissions from wood
burning appliances.

SEC. .2. DEFINITIONS

(& AIR POLLUTION CONTROL OFFICER (APCO): The Air Pollution Control Officer of
the Y olo-Solano Air Quality Management District (AQMD), or his or her designee.

(b) COOK STOVE: Any wood fired appliance primarily for cooking food as described in Code
of Federa Regulations 60.531.

(c) EXISTING DEVELOPMENT: Any residential or commercial, single or multi-building
unit, for which construction is complete.

(d) FIREPLACE: Any permanently installed masorry or factory built device designed to
operate at an air-to-fuel ratio greater than or equal to 35-to-1.

(e) GARBAGE: Any solid, semisolid, and liquid wastes generated from residential, commercial,
and industrial sources, including trash, refuse, rubbish, industrial wastes, asphaltic products,
manure, vegetable or animal solid or semisolid wastes, and other discarded solid or semisolid
wastes.

() MANUFACTURER: Any person who constructs or imports a wood burning appliance.

(g) NEW DEVELOPMENT: Any residential or commercial, single or multi-building unit,
which begins construction on or after January 1, 2006. Construction begins when the foundation
for the structure is started.

(h) PAINTS: Any exterior and interior house and trim paints, enamels, varnishes, lacquers,
stains, primers, sealers, undercoatings, roof coatings, wood preservatives, shellacs, and other
paints or paint-like products.

(i) PAINT SOLVENTS: All original solvents sold or used to thin paints or to clean up painting



equipment.

() PELLET-FUEL ED WOOD BURNING HEATER: Any wood burning heater which
operates on pellet-fuel and is either U.S. EPA-certified or is exempted under U.S. EPA
requirements set forth in Part 60, Title 40, Subpart AAA Code of Federal Regulations.

(k) SEASONED WOOD: Wood of any species that has been sufficiently dried so as to contain
20 percent or less moisture by weight.

() SOLID FUEL: Any wood or any other non gaseous or nontliquid fuel.

(m) TREATED WOOD: Wood of any species that has been chemically impregnated, painted,
or similarly modified to improve resistance to insects or weathering.

(n) U.S. EPA: The united States Environmental Protection Agency.

(0) U.S. EPA Phase Il Certified: Any appliance certified by the U.S. EPA the unit meets the
performance standards set forthin Part 60, Title 40 Subpart AAA Code of Federal Regulations.
(p) WASTE PETROLEUM PRODUCT: Any petroleum product other than gaseous fuels that
has been refined from crude oil, and has been used, and as a result of use, has been contaminated
with physical or chemical impurities.

() WOOD BURNING APPLIANCE: Any fireplace, wood burning hegter, or pellet-fired
wood heater, or any similar enclosed device burning any solid fuel used for aesthetic or space-
heating purposes, which has a heat input of less than one million British thermal units per hour.
() WOOD BURNING HEATER: An enclosed, wood burning appliance capable of and
intended for space heating (i.e. awood stove or fireplace insert)

SEC.__.3. APPLICABILITY

() Any person who manufactures, sells, offers for sale, or operates a wood burning appliance.
(b) Any person who sells, offers for sale, or supplies wood intended for burning in a wood
burning appliance.

SEC. 4. GENERAL REQUIREMENTS

Provisions (&) through (e) are required pursuant to Y olo-Solano AQMD Rule 2.40 and need not
be adopted by (local agency) to be enforceable. Based on the (local agency’s) desire to obtain
further emission reductions and with the support of the Y olo-Solano AQMD, the (local agency)
is also adopting provisions (insert provision |etters).

(@) It shall be unlawful to install or replace awood burning appliance in anew or existing
development that is not one of the following:

1. A pellet-fueled wood hester,

2. A U.S. EPA Phase Il Certified wood hester, or

3. A wood burning appliance determined to meet the U.S. EPA Phase || emission standard, and
is approved in writing by the APCO.

(b) All wood burning appliances shall be installed and operated according to the manufacturer’s
specifications. Any U.S. EPA approved wood burning appliance which has been altered,
instaled, or disassembled in anyway not specified by the manufacturer, or is operated in any
manner that would result in emissions exceeding the U.S. EPA standard set forth in Part 60, Title
40, Subpart AAA Code of Federal Regulations, shall be considered a non U.S. EPA compliant
appliance.

(c) Retailers selling or offering for sale new wood burning appliances shall supply public
education information with each sale of awood burning appliance in the form of pamphlets,
brochures or fact sheets on the following topics. Public education information shall be subject to
the review and approval of the APCO.

1. Proper installation, operation, and maintenance of the wood burning appliance,



2. Proper fuel selection and use,

3. Health effects from wood smoke, and

4. Proper sizing of wood burning appliances.

(d) Except for commercial products expressly manufactured for starting afire in awood burning
appliance, no person shall cause or alow any of the following materials to be burned in a wood
burning appliance:

1. Garbage,

2. Treated wood,

3. Plastic products,

4. Rubber products,

5. Waste petroleum products,

6. Paints and paint solvents,

7. Codl,

8. Glossy or colored paper,

9. Particle board, or

10. Any other material not intended by a manufacturer for use as fuel in a solid fuel burning
device.

(e) No person shall sdll, offer for sale, or supply any wood which is orally, or in writing,
advertised, described, or in any way represented to be “seasoned” or “dry” wood unless the wood
has a moisture content of 20 percent or less by weight.

(f) The ordinance requires the (insert agency, i.e. city or county) in conjunction with the

Y SAQMD, to provide public notification requesting residents to suspend all wood burning
activities during poor air quality episodes as determined by the Y SAQMD. Methods of
notification could include a notice published in local newspapers, email notifications, and notices
broadcast through radio or television.

(9) No person shall sell or transfer any real property located within the (insert jurisdiction, i.e.
city or county), which contains a wood heater without first assuring that each wood heater
included in the real property is either U.S. EPA Phase Il Certified, approved in writing by the
APCO, apellet-fueled wood heater, permanently rendered inoperable or removed.

(h) Any wood burning heater, freestanding or insert, which is not either U.S. EPA Phase 1I
Certified, approved in writing by the APCO, or a pellet-fueled wood heater, shall be removed,
replaced with a conpliant appliance, or rendered inoperable when all of the following conditions
occur, as determined by (insert name of agency):

1. Interior remodel or renovation is done requiring a building permit, and

2. The vauation of the remodel or renovation exceeds $3,500, and

3. The remodd isin the same room as the wood appliance.

() Effective (insert date), it shall be unlawful to operate any wood heater within the (insert
jurisdiction) which is not U.S. EPA Phase |l Certified, a pellet-fueled heater, or approved by the
APCO. (Insert Agency) may grant an exception to this section in case of hardship.

Hardship can include one of the following:

1. A residential sole source of heat,

2. A temporary sole source of heat, or

3. An inadequate alternative source of hest.

SEC.__.5. EXEMPTIONS

This chapter does not apply to the following

(&) Any appliance exclusively fired with a gaseous fuel, or



(b) Any wood burning appliance specifically designed for cooking such as a cookstove.
SEC._.6. ENFORCEMENT

Any person who plansto install or replace awood burning appliance or wood heater must submit
documentation to the (insert appropriate building department), with a building permit
application, demonstrating that the appliance is in compliance with this ordinance.

SEC._ .7. VIOLATION

Every person who violates any provision of this Ordinance shall be deemed guilty of a
misdemeanor and upon conviction shall be punishable as provided by law.

SEC. .8.SEVERABILITY

If any section, subsection, paragraph, subparagraph, sentence, clause or phrase of this Chapter is
for any reason held to be unconstitutional, invalid, or ineffective by any court of competent
jurisdiction, such decision shall not affect the validity or effectiveness of the remaining portions
of this Chapter. The (insert name of governing board of local agency) declares that it would have
passed each section, subsection, paragraph, subparagraph, sentence, clause or phrase of this
Chapter irrespective of the fact that any portion of this Chapter could be declared
uncongtitutional, invalid or ineffective.

SEC.__.9. EFFECTIVE DATE

The provisions of this Chapter shall be effective upon adoption by the (insert name of governing
board of local agency) and certified by the (insert City Clerk or other appropriate official).
APPROVED AS TO FORM:

(Insert Agency Name) Attorney

By:
Name




State of Colorado



REGULATION NO. 4
Concerning the Sale of New Woodstoves and the Use of Certain
Woodburning Appliances During High Pollution Days
Revised and readopted: 2/16/95
Effective: 4/30/95 REGULATION NO. 4 - ADOPTION CHRONOLOGY
To set a standard test methodology, an emission standard developed, establish a certification fee,
and develop an emission label -
Adopted: June 27, 1985
Effective: July 30, 1985
Revisad to raise the certification fee-
Adopted: September 18, 1986
Effective: October 30, 1986
Revised to establish a definition for new woodstoves and exemptions from the woodstove
certification program -
Adopted: May 19, 1988
Effective: June 30, 1988
Revised to establish a woodstove certification program -
Adopted: May 17, 1990
Effective: June 30, 1990
Revised to make locally adopted ordinances state enforceable -
Adopted: June 24, 1993
Effective: August 30, 1993
Revised to include provisions for pellet stoves -
Adopted: August 20, 1992
Effective: September 30, 1992
Revised to include provisions for masonry hegters -
Adopted: April 21, 1994
Effective: June 30, 1994
Revised Section X to meet requirements for incorporation by reference -
Adopted: February 16, 1995
REGULATION NO. 4
Concerning the Sale of New Woodstoves and the Use of Certain
Woodburning Appliances During High Pollution Days
|. DEFINITIONS
A. Unless otherwise required by the context, as used in this Regulation:
1. "Accredited Laboratory" means an independent testing laboratory which has
obtained accreditation pursuant to the Federal Regulations 40 CFR Part 60
Subpart AAA.
2. "Approved Masonry Heater" means a wood burning appliance as defined in
Section I.A.12 which has complied with all requirements of Section 1V.
3. "Approved Pellet Stove" means a woodburning appliance as defined in Section
I.A.(16), which has complied with all the requirements of Section I11.
??submitted 4/927?
4. "Boiler" means a domestic solid fuel burning appliance used primarily for
heating space where the appliance is located, by the distribution through
pipes of agas or fluid heated in the appliance. This appliance must be



tested and listed as a boiler under accepted U.S. or Canadian safety testing

codes.

5. "Burn down time" shall mean that period of time not to exceed three hours
following the declaration of a high pollution day required for the cessation
of combustion within any wood burning stove, pellet stove, masonry
heater or fireplace pursuant to this Regulation.

6. "Certified wood stove" means awood stove which is a unit of a wood stove
model, or which contains a configuration of appliance, for which
certification has been granted.

7. "Cookstove' means a domestic wood- fired appliance that is designed primarily
for cooking food and that has the following characteristics:

a. An oven, with avolume of 1 cubic foot or greater, and an oven rack:

b. A device for measuring oven temperatures,

c. A flame path that is routed around the oven;

d. A shaker grate;

e. An ash pan;

f. An ash clean-out door below the oven; and

g. The absence of afan or heat channels to dissipate heat from the
appliance.

8. "Dedler" means a person who sells wood stoves, pellet stoves or masonry
heaters on aregular basis.

9. "Furnace" means a domestic solid fuel burning appliance that is designed to be
located outside of ordinary living areas and is used for heating spaces
other than the space where the appliance is located by the distribution
through ducts of air heated in the appliance. The appliance must be tested
and listed as a furnace under accepted U.S. or Canadian safety testing
codes.

10. "High pollution day" means those periods of time declared by Colorado
Department of Health as provided for in Section 25-7-106.3(1), C.R.S.

11. "Manufacturer" means a person who constructs a wood burning stove or pellet
stove or is engaged in the business of designing and constructing masonry
heaters.

12. "Masonry Heater" means an appliance designed for or capable or burning
wood, capable of and intended for domestic space heating or domestic
water heating, which meets the following criteria:

a. afactory-built or site-built wood burning appliance whose core is
constructed primarily of manufacturer-built, supplied or specified
masonry materials (i.e., stone, cemented aggregate, clay, tile, or
other non-combustible non-metallic solid materials) which weighs
at least 800 kg;

b. The firebox effluent of the masonry heater travels horizontally and/or
downward through one or more heat absorbing masonry duct(s) for
adistance at least the length of the largest single internal firebox
dimension before leaving the masonry heater;

For the purposes of this subparagraph:



13.

14.

15.

16.

i. Horizontal or downward travel distance is defined as the net

horizontal and/or downward internal duct length, measured
from the top of the uppermost firebox door opening(s) to
the exit of the masonry heater as travelled by any effluent
on asingle pathway through duct channel(s) within the
heater (or average of net internal duct lengths for multiple
pathways of different lengths, if applicable). Net internal
duct length is measured from center of the internal side or
top surface of a duct, horizontally or vertically to the center
of the opposite side or the bottom surface of the same duct,
and summed for multiple ducts or directions on asingle
pathway, if applicable. For duct channel(s) traversing
horizontal angles of less than ninety degrees from vertical,
only the net actual horizontal distance travelled is included
in the total duct length.

ii. The largest single internal firebox dimension is defined as the

longest of either the length or the width of the firebox
hearth and the height of the firebox, measured from the
hearth to the top of the uppermost firebox door opening(s).

c. The appliance has one or more air-controlling door(s) for fuel-loading

which are designed to be closed during the combustion of fuel
loads, and which control the entry of combustion air (beyond
simple spark arresting screen(s)) to one or more inlet(s) as
prescribed by the masonry heater manufacturer;

d. The appliance is assembled in conformance with the underwriters

laboratories-listed and/or manufacturer's specifications for its
assembly and, if the core is constructed with a substantial
proportion of materials not supplied by the manufacturer, is
certified by arepresentative of the manufacturer to be substantially
in conformance with those specifications.

f. The appliance has a label permanently affixed to the appliance

identifying its manufacturer and model.

"Method 5G/5H" is a test method(s) for determination of particulate emissions
from woodheaters from dilution tunnel sampling and stack locations as
described in 40 CFR, Part 60, Subpart AAA, Appendix A. ??submitted

4/927?

"Method 28" is atest method designed to establish certification test conditions
and the particulate matter weighted emission values, as described in 40
CFR Part 60 Subpart AAA, Appendix A. ??submitted 4/927?

"Method 28A" is a test method to measure air to fuel ratios and minimum
achievable burn rates as described in 40 CFR, Part 60 Subpart AAA,
Appendix A. ??submitted 4/927?

"Model" means a group of wood stoves, pellet stoves or masonry heaters
which are identical to one another regarding design, emissions, and
heating performance.



17. "New wood stove' means any wood stove other than one which was sold to an
individual for his personal use prior to January 1, 1987.
18. "Pellet Stove' means a wood heater which meets the following criteria: (1) the
manufacturer makes no reference to burning cordwood in advertising or
other literature, (2) the unit is safety listed for pellet fuel only, (3) the
unit's operating and instruction manua must state the use of cordwood is
prohibited by federal law, and (4) the unit must be manufactured and sold
including a hopper and auger combination as integral parts. ??submitted
4/927?
19. "Phase I11 Certified wood stove' means a wood burning stove which meets the
emission standards set forth in Section I1.A.1.
20. "Primary source of heat" shall mean one or more residential wood burning
stoves, pellet stoves, masonry heaters or fireplaces which provide more
than half the annual heating demands for the residence.
21. "Standard method" means the applicable testing procedures and criteria set
forth in the Federal Regulations 40 CFR Part 60 Subpart AAA, Appendix
A.
22. "Wood burning fireplace" means an appliance designed for or capable of
burning wood which does not meet the definition of awood burning stove
or is not exempt under the provisions of section I1.C..
23. "Wood burning stove" means an appliance designed for or capable of burning
wood, including a fireplace insert, capable of and intended for domestic
space heating or domestic water heating that meets all of the following
criteria
a. An air-to-fud ratio in the combustion chamber averaging less than 35-
to-1 as determined by EPA method 28A as set forth in the Federal
Regulations 40 CFR Part 60 Subpart AAA, Appendix A.

b. A useable firebox volume of less then 20 cubic feet.

¢. A minimum burn rate of less than 5 Kilograms per hour.

d. A maximum weight of 800 kilograms.

1. REQUIREMENTS FOR SALE AND INSTALLATION OF WOOD STOVES
A. On or after July 1, 1991, no person shall advertise to sell, offer to sell, or sell anew
wood stove unless it has been tested, certified, and labeled for emission
performance in accordance with criteria and procedures specified in the Federal
Regulations 40 CFR Part 60, Subpart AAA and meets the emission standards set
forth in Subsection 60.532(b)(1) or (2).
B. The certification requirement shall apply to:

1. Advertisements for sale and offers for sale communicated by any means to any
person in Colorado, including, but not limited to, offersto sell or
advertisements for sale which are mailed to any person in Colorado.

2. Any sale occurring in Colorado, including, but not limited to, sales in which a
new wood stove is shipped, delivered, or transported to any personin
Colorado by a person located either inside or outside Colorado and to both
the initial sale and any subsequent resale of a new wood stove.

C. Exemptions



1. Wood-fired appliances that are not suitable for heating equipment in or used in
connection with residences. For example, portable camping stoves. Such
appliances must be exempted by the Division on a case-by-case basis.

2. Boilers

3. Furnaces

4. Cookstoves

D. On and after January 1, 1993 no person shall sdll or install a used wood-burning
device within those portions of the counties of Adams, Arapahoe, Boulder,

Denver, Douglas, and Jefferson which are located in the AIR program area, as

such areais defined in Section 42-4-307(8), C.R.S. unless it meets the

requirements set forth in Section I1.A. Was this supposed to be submitted and
approved in 3/20/91 FR??

I1l. APPROVAL PROCEDURE FOR PELLET STOVES
??parts submitted 4/927?

A. No person shall advertise to sell, offer to sell or sell apellet stove unlessit has been
designated as an approved pellet stove in accordance with this Section 111.

B. On or after August 1, 1992, a manufacturer of a pellet stove who wishesto have a
particular model line designated as an approved pellet stove, shall submit to the
Division for their review, the following information:

1. test results showing an air to fuel ratio of 35:1 or greater, using EPA test
method, 28A.

2. test results using EPA test method 5G or 5H and corrected to 5H which have
been conducted under minimum burn conditions, (category 1), using EPA
test method 28.

3. aone page letter signed by the laboratory president, verifying the information
required in I11. A.1. and 2.

C. All tests conducted under I11. A. shall be performed by an EPA accredited laboratory.

D. Within twenty (20) working days after receipt of an application for approval, the
Division shall notify the applicant if the application is complete. Within thirty
(30) working days after receipt of a complete application, the Division shall notify
the applicant whether the application satisfies all requirements for approval.

E. If the Division denies approval, the Division shall notify the applicant in writing of the
opportunity for a hearing before the Commission pursuant to Section 24-4-104
(9), C.R.S, (1982).

F. The Division shall grant approval if al information required by Section Il A. is
submitted and the test results in Section I11.A.2. do not exceed 4.1.G/HR.

V. APPROVAL PROCEDURES FOR MASONRY HEATERS
A. No person shall advertise to sdll, offer to sell, sell or install a masonry heater unless it
has been designated as an approved masonry heater in accordance with this
Section 1V.
B. On or after the effective date of this regulation, a manufacturer or builder of a masonry heater
who wishes to have a model or design designated as an approved masonry heater,
shall submit to the Division for its review the following information:



1. Manufacturer and model identification and specifications and drawings of the
firebox and duct system.

2. Field test results which have been conducted by an EPA-accredited laboratory,
showing "in-home" field test particulate

emission levels for that model or design of masonry heater of less than 6.0 grams
per kilogram.

3. A letter by the laboratory president verifying: (1) the information required in
Section 1V.A.1; (2) that the methods used were conducted according to
procedures audited by the EPA; and (3) verifying that the masonry heater
model or design meets the specifications of the masonry heater definition
of this regulation.

C. Within twenty (20) working days after receipt of an application for approval, the
Division shall notify the applicant if the application is complete. Within thirty
(30) working days after receipt of a complete application, the Division shall notify
the applicant whether the application satisfies all requirements for approval.

D. If the Division denies approval, the Division shall notify the applicant in writing of the
opportunity for a hearing before the Commission pursuant to Section 24-4-104 (9)
CR.S.

E. The Division shall grant approval if al information required by Section IV is
submitted, the masonry heater model is a masonry heater within the definition of
this regulation and test results pursuant to section 1V.B.2 do not exceed 6.0 grams
per kilogram.

F. The Division may grant approval for a masonry heater model which has not been
tested pursuant to Section 1V.B.2 upon submission of the following information
by the applicant:

1. Manufacturer and model identification and specifications and drawings of the
firebox and duct system.

2. Documentation from the president of an EPA-accredited |aboratory that the
model is a masonry heater within the definition of this regulation, has
substantially the same core construction as a model already approved and
is substantially similar to the approved model in firebox and duct design,
combustion function and probable emissions performance.

V.ENFORCEMENT

A. The Division may enter and inspect the property or premises of any manufacturer, or
dedler, for the purpose of investigating any actual, suspected, or potential
violation of this regulation; and may, at reasonable times, have access to and copy
any document, inspect any wood stove, wood stove component, pellet stove,
masonry heater or testing equipment, or test the emissions of any wood stove,
pellet stove or masonry heater possessed by any manufacturer, or dealer, for the
purpose of ascertaining compliance or noncompliance with this regulation.

B. The Division shall also enforce the provisions of this regulation through all means
authorized by Part 1 of Title 25, C.R.S.

VI. LIST OF APPROVED SOLID FUEL APPLIANCES



The Division shall request each dealer to make available to consumers alist of certified
wood stoves, exempt, approved pellet stoves and approved masonry heaters to be
compiled by the Division.

VII. HIGH POLLUTION DAYS
A. Applicability
Limitations on the use of wood burning stoves, pellet stoves, masonry heaters and
fireplaces shall be applicable only in those portions of the counties of Adams,
Arapahoe, Boulder, Denver, Douglas, and Jefferson which are located in the AIR
program area, as such areais defined in Section 42-4-307(8), C.R.S. but not
including those areas above seven thousand feet elevation.

B. Provisions of this section may be enforced by the appropriate local agency.
Local agencies are encouraged to devel op suitable enforcement programs
and enter into an agreement with the State to promote more effective
enforcement of this regulation. Approval of awood stove, pellet stove or
masonry heater model pursuant to this regualtion does not constitute
authorization not to comply with requirements of any local ordinance or
resolution relating to the installation or use of any wood-burning
appliance.

C. This section shall not apply within any municipality which had an ordinance
mandating restricted use of wood burning stoves, pellet stoves, masonry
heaters and fireplaces on high pollution days in effect on January 1, 1990.
1. All such exempt areas shall be required to submit ayearly report to the

commission no later than June 30, which provides information
concerning the enforcement actions pursuant to their ordinance for
the previous heating season.

D. Prohibitions of use
No person shall operate awood burning stove, pellet stove, masonry
heater or fireplace during a high pollution day. A burn-down time stall be
allowed for the burn-down of existing fires prior to the initiation of
enforcement action.

E. Exemptions
1. Persons utilizing their wood burning stove, pellet stove, masonry heater

or fireplace as a primary source of heat.
2. Persons operating a Phase I11 certified wood burning stove.
3. Persons operating an approved pellet stove. ??submitted 4/927?
4. Persons operating an approved masonry heater.

VIIl. REQUIREMENTS FOR INSTALLATION OF FIREPLACES
A. On and after the effective date of this regulation no person shall install any fire
place in any dwelling in the area defined in Section VII.A. unlessit is one
of the following:
1. agas appliance.
2. an electric device.
3. afireplace insert that meets the requirements set forth in Section 11.A.



4. an approved pellet burning fireplace insert.
5. an approved masonry heater.
6. any other clean burning device approved by the Commission which
meets the emission standard set forth in Section I1.A.
B. This section shall not apply to any municipality or a county which has a
provision in effect on January 1, 1993 which is substantially equivalent of
this section as determined by the Commission.



IX. IMPLEMENTATION OF LOCAL CONTROL STRATEGIES
The local jurisdictions listed below shall implement and enforce the indicated ordinances
and resolutions, as they exist on January 1, 1993. This ordinance limits wood burning on
high pollution days as determined by the Colorado Department of Health. In addition,
each shall implement and enforce any ordinance adopted in accordance with this
regulation. The indicated ordinances or resolutions may be amended in the sole discretion
of the respective governing body, provided that they shall be submitted immediately to
the Colorado Air Quality Control Commission and the United States Environmental
Protection Agency as revisions to the State Implementation Plan. The listed ordinances
and resolutions shall remain in full force and effect until such time as the jurisdiction
obtains full approval of a State Implementation Plan revision.

Community HPD Date Congtruc- Date
Ordinance Enacted tion Enacted
Number Ordinance
Arvada 2451 11/87
Aurora 87-118 4/86 92/47 5/92
Boulder 5007 10/86 5445 4/92
Broomfield 794 11/88
Denver Chapter 4.24 10/86  Chapter 4.24 5/90
Douglas County R-991-128 11/91
Englewood 31 9/92 39 10/92
Federal Heights 565 1/88
Glendale 2 1/88 15 10/92
Greenwood Village 17 6/88 9 3/92
Jefferson County R-CC89-873  12/89 R-CC90-617 1/91
Lafayette 24 11/88 7/93
L akewood 113 12/86 61 10/92

Date Enacted Construction Ordinance Date Enacted

Littleton 17 12/88 26 8/92
Longmont 1 1/89
Mountain View 5 1/91
Sheridan 22 11/88 1 1/93
Thornton 2120 10/91 2194 10/92

Westminster 6/14 11/87 20 12/92

X. REFERENCES
Written statements of the basis and purpose of this regulation and revisions as well as all
other material referenced in this Regulation is hereby incorporated by reference by the



Air Quality Control Commission and made a part of the Colorado Air Quality Control
Commission Regulations. Materias incorporated by reference are those in existence as of
the date of this regulation and do not include later amendments. The material
incorporated by reference is available for public inspection during regular business hours
at the Office of the Commission, located at 4300 Cherry Creek Drive South, Denver,
Colorado 80222, or may be examined at any state publications depository library. Parties
wishing to inspect these materials should contact the Technical Secretary of the
Commission, located at the Office of the Commission.

Effective: April 30, 1995



City of Aspen and Pitkin County



City of Aspen and Pitkin County
FIREPLACE & WOODSTOVE REGISTRATION
* Required—Contact Assessors offices at 920-5160
Registration will not be accepted without a Parcel 1d number
List all devicesin your home (2 are allowed per building, except for gas appliances)
Note: If the number, type and location on this registration form do not match what is show on your plansor what is
actually installed, your permit or Certificate of Occupancy will be denied.
Type of Building (circle one): Residential Other
Type of device Room Existing New Make & M odel
Wood burning fireplace (select one)
Q Site-built masonry
Q Factory built insert: model number:
Gas log fireplace (select one)
Q Site-built masonry
Q Factory built insert: model number:
Certified woodstove
Gas fireplace appliance
(attach spec sheet)
If any devices are being removed, please describe here, i.e. “old woodstove removed from living

room”

Signature of applicant Date

*Parcel 1d number: -- - -
Street Address:

Owners Name:

G:\city\building_dept\Aspen 2004 Checklists\fireplace registration .doc

ASPEN/PITKIN COUNTY FIREPLACE AND WOODSTOVE REGULATIONS

In order to keep our air as clean as possible, the elected officials of Aspen and Pitkin County
have passed ordinances to regulate the number of fireplaces and woodstoves that can be installed
in any building. Building permit applicants must file a fireplace/woodstove registration with the
City of Aspen Building Department or the Pitkin County Building Department before the
building permit is issued.

Pitkin County is separated into 2 areas. One is the non attainment ar ea, which includes the City
of Aspen and the Metropolitan areas of the county, i.e. Mountain Valley, Red Mountain,
Difficult Campground, T Lazy 7 Ranch, and part of Starwood. The other is the attainment area
which includes the less densely populated parts of the county, i.e. Brush Creek Village, Holland
Hills and Old Snowmass.

Decorative gas appliance: A device utilizing natural gas as afuel gas designed to appear as a
real fireplace with a4 to 5 inch Class B vent or direct vent, fixed glass door and a firebox no
deeper than 24 inches.



Certified Woodstove: Colorado Phase 11 certified woodstove or a Phase || EPA certified
woodstove.
Gaslog fireplace: Mest all codes for burning wood but are used with gas logs. They are not
alowed in bedrooms.
Aspen and Metropolitan Areas of Pitkin County in the non attainment area
New buildings in the non attainment area may have either 2 gas log fireplace or 2 certified
woodstoves or 1 each. They may also have an unlimited number of decorative gas appliances.
Wood burning fireplaces cannot be installed, nor may coal be used as fuel.
Remodeling or an addition to an existing home in the non attainment area
o f the building has 2 or more fireplaces, gas log fireplaces or woodstoves, they only
devices you can add are decorative gas appliances.
o f the building has 1 fireplace, gas log fireplace or woodstove, you may add 1 gas log
fireplace and an unlimited number of decorative gas appliances.
o 1 abuilding has more than 2 fireplaces, gas log fireplaces; if one is affected by the
remodel it must be removed.
o & abuilding has only 1 or 2 fireplaces, woodstoves or gas log fireplaces, please keep in
mind:
o If you dter the firebox of afireplace, it must be converted to gas logs or removed.
o If awoodstove is moved, it must be removed or replaced with a department certified
woodstove.
Attainment Area in Pitkin County
New residential buildings in this area may have one wood burning fireplace and one gas log or
certified woodstove. If there is no fireplace, you may have either 2 gas log fireplaces or 2
certified woodstoves or 1 each. Buildings may also have an unlimited number of decorative gas
appliances.
Remodeling or an addition to an existing building in the attainment areas
o f the building has 2 or more fireplaces or woodstoves, the only devices you can add are
decorative gas appliances.
o T you have 1 fireplace or woodstove, you may add 1 gas log or certified woodstove and
an unlimited number of decorative
o gasappliances
o f abuilding has more than 2 fireplaces or woodstoves: if one is affected by a remodd, it
must be removed
o If abuilding has on 1 or 2 fireplaces, woodstoves or gas log appliances, please keep in
mind:
o If awoodstove is moved, it must be removed or replaced with a department certified
device.
o If you dter the firebox of afireplace, and already have another fireplace, it must be
converted to gas log
Non residential buildings (which include commercial buildings, restaurants, lodges, public
buildings, and hotels) in the attainment area of Pitkin County are allowed to have gas appliances.
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List of Terms

A.l.R program area

Automotive Inspection and Readjustment Program. Colorado’ s emissions testing program. In the
north front range, the A.1.R. program area covers the southeast portion of the Larimer County,
including Berthoud, Loveland, Drake, Fort Collins, and Wellington, but excluding Red Feather
and Estes Park. In Weld County, the A.l.R. program area covers the Greeley urban area.

B(@)P

Benzo(a)pyrene [B(a)P, CAS number 50-32-8] is a member of a class of compounds known as
polycyclic aromatic hydrocarbons (PAHS). B(a)P is designated a probable human carcinogen by
EPA and an animal carcinogen by the International Agency for Research on Cancer (IARC)
(EPA, 1998a). Residential wood combustion has been estimated to account for the majority of
B(a)P emissions in the Great Lakes Basin (USEPA, 1999). In a 1996 report produced by the
Great Lakes Regional Air Toxic Emissions Inventory Project, over half of B(a)P emissionsin the
Great Lakes Basin are attributed to residential wood combustion (EPA, 1999).

Certified Units

Wood stoves and fireplace inserts manufactured on or after July 1, 1990 -- or sold on or after
July 1, 1992 -- are certified by the EPA to meet stringent emission standards.

CDPHE

Colorado Department of Public Health and Environment

Colorado Phase 111

A State-designated rating for wood-burning devices. It is exactly the same as “EPA Phase I1”.
EPA Phase |

July 1, 1988: The EPA's Phase | regulations go into effect. All woodstoves manufactured after
this date must emit fewer than 8.5 grams of particulates per hour (5.5 gramg/hr if catalytic
equipped), and are to be exempted from local "burn bans’. Existing inventories of non-approved
woodstoves may continue to be sold intil 1990. All woodstoves sold at retail after July 1, 1990
must comply with Phase | emissions regulations.

EPA Phase |

July 1, 1990: Phase |1 regulations go into effect. All woodstoves manufactured after this date
must comply with Phase I1 limits of 7.5 gramg/hr (4.1 grams/hr if catalytic equipped). Existing
inventories of Phase | approved woodstoves may continue to be sold until 1992. All woodstoves
sold at retail after July 1, 1992 must comply with Phase Il emissions regulations.

High Pollution Days



Under Colorado Regulation 4, CDPHE issues high pollution advisories in the winter. The five-
month high pollution season (November to March) includes red and blue day public advisories.
High pollution or "Red" days trigger mandatory wood-burning restrictions. Red days are also
accompanied by arequest to voluntarily reduce driving, along with information about how
individuals can help improve air quality.

No Burn Days

Same as “High Pollution days’ above.

Nonattainment Area

A geographical areain which the mean concentration of a specific criteria pollutant exceeds the
national ambient air quality standard. Fort Callinsis still officially designated nonattainment for
carbon monoxide, but will be redesignated soon.

POS- Point of Sale

This refers to the time when homes are sold.

SIP — State Implementation Plan.

A document prepared by the state regulatory agency and approved by EPA which describes a
comprehensive plan of action for achieving specified air quality objectives and standards for a
particular locality or region within a specified time period.

ZILCH —Zero Interest Loans for Conservation Help.

The City of Fort Collins zero interest loan program for wood stove removal or upgrade to gas
burning units.

EXECUTIVE SUMMARY

BACKGROUND

The City of Fort Collins has two policies on wood smoke; to reduce area-wide wood smoke
emissions, and to reduce the number of non-certified wood stoves and conventional fireplaces.
The City currently addresses wood smoke issues with a multipronged program of education,
incentive, and regulation.

In recent years, the number of wood smoke complaints has been declining, yet the existing
complaints are becoming more difficult to resolve successfully. In light of this situation, the
City’s Air Quality Action Plan was amended in 2001 to include a task to “ Evaluate City
programs designed to reduce residential woodsmoke emissions and recommend improvements, if
needed.”

An intergovernmental committee made up of representatives from the City of Fort Callins,
Larimer County, Poudre Health Services District, and Poudre Fire Authority was convened in
December 2001 for the purpose of reviewing the City’s wood smoke program.

KEY FINDINGS

Forty complaints (unique addresses) and 89 calls were received by the City’s Wood Smoke
Response Line between 1995 and 2001. An average of seven wood smoke complaints were
documented since its inception in 1989. Since 1999, there have been less than seven wood smoke
complaints each year. However, City staff still spends a significant amount of time trying to
resolve wood smoke complaints. (NOTE: Some multiple complaints about the same location,
and complaints to other departments and agencies are not reflected in these numbers.) Estimates
of local wood smoke emissions vary. Citizen survey data between 1990 and 2001 suggest that
carbon monoxide emissions associated with wood smoke are declining, city-wide. However, the
Colorado Department of Public Health and Environment projections show wood smoke
emissions steadily increasing from 24 tons CO/day in 1992 to 27 tons CO/day projected for
2015. These projections assume the number of wood stoves would grow proportionally with



population from 1990 levels, and amount of wood burned, by device type, would not change
from 1990 levels. Better data are needed to accurately quantify local wood smoke emissions.
Recent surveys show that most Fort Collins citizens view wood smoke as a minor source of air
pollution, yet 15% view it as a major source. Survey data also show citizen support for more
stringent wood smoke controls. In 2001, 85% of citizens agreed or strongly agreed that the City
should prohibit wood-burning and 60% of citizens agreed or strongly agreed that the City should
require removal of non-certified units at point-of-sale.
The current City opacity restriction (40%) is serioudly limited in its ability to resolve wood
smoke problems because the readings are not made at night when woodburning typically occurs,
and the certified opacity readers are not always available to make the reading at the time of
highest opacity. No opacity violations have ever been recorded in Fort Collins, and no air
pollution nuisance cases have ever been brought to the City’s Municipal Court.
An Internet search revealed that other communities limit opacity to 20%, and three states use a
nonEPA-approved method to measure opacity at night. Although wood smoke potentially
affects everyone, children, people with respiratory diseases, and the elderly are more likely to be
affected. The number of local asthma-related emergency room visits has increased dightly since
1998, and the number of asthma-related hospital admissions has decreased dightly since 1998.
Data on asthma-related doctor visits are not available.
RECOMMENDATIONS
The Committee' s recommendations are outlined below, in no special order of priority. They will
be submitted to the City’s Natural Resources Department, which has primary responsibility for
implementing the City’ s wood smoke program. Recommended regulatory actions will be
reviewed with the City government at appropriate levels, and recommendations that are deemed
appropriate will be forwarded to City Council, with input from the Air Quality Advisory Board.
Education
1. Manage expectations about the City’s ability to resolve complaints.
2. Increase genera education about the impacts of wood burning.
3. Modify the Wood Smoke Response Program, and promote widely.
4. Examine the feasibility of reducing smoke in homes.
5. Provide guidelines about how prospective home buyers can avoid smoky neighborhoods.
6. Work more closely with industry to promote wood burning education.
7. Publicize ZILCH more broadly.
8. Insure adequate communication between agencies.
9. Evaluate a voluntary “high pollution day ” no burn program.
I ncentive
1. Do not offer City-funded incentives that support any wood-burning at al, such as chimney
sweeping or stove maintenance.
2. Encourage retailers to develop their own rebate program for ypgrade to gas units.
3. Seek grant funding to remove or upgrade problem units to gas.
4. Consider offering incentives for not burning.
Regulation
1. Strengthen the City’s opacity restriction.
- Tighten opacity limit to 20%.

Certify a City employee to read opacity.

Work with Municipal Judge and Prosecutor so they better understand the opacity limit.

Collect more data with each opacity reading.



Evaluate the opacity limitation for effectiveness two years after adoption.
2. Explore the option of using nighttime opacity measurements.
3. Evauate mandatory removal of nontcertified units when homes are sold. Provide an incentive
program to aid buyers/sellers in achieving this mandate.
4. Review the general clause of City’s Air Pollution Nuisance Ordinance and develop
implementation guidelines.

The City of Fort Collins has two policies on wood smoke; to reduce area-wide wood smoke
emissions, and to reduce the number of non-certified wood stoves and conventional fireplaces.
The City currently addresses wood smoke issues with a multi-pronged program of education,
incentive, and regulation. In recent years, the number of wood smoke complaints has been
declining, yet the existing complaints are becoming more difficult to resolve successfully.

In light of this situation, the City’s Air Quality Action Plan was amended in 2001 to include a
task to “ Evaluate City programs designed to reduce residential woodsmoke emissions and
recommend improvements, if needed.”

An intergovernmental committee was convened in December 2001 for the purpose of reviewing
the City’s wood smoke program. Committee members included:

City of Fort Collins

Sarah Fox, Planning and Outreach Specialist

Ginny Sawyer, Neighborhood Administrator

Beth Sowder, Code Compliance Case Manager

Lucinda Smith, Senior Environmental Planner

Larimer County

Doug Bjorlo, Environmental Health Specialist

Doug Ryan, Environmental Health Planner

Poudre Health Services District

Bruce Cooper, Medical Director

Sue Hewitt, Evaluation Coordinator

Poudre Fire Authority

Rick Baldwin, Assistant Fire Marsha - Investigation

The Committee also received input from David Shohet, Natural Resources Intern, Zoe Shark,
Natural Resource Education and Public Involvement Coordinator, and Mike Silverstein,
Environmental Protection Specialist with the Colorado Department of Public Health and
Environment (CDPHE).

This report contains the information compiled by the Committee on the issue, and the
Committee' s recommendations. These recommendations will be submitted to the City’s Natural
Resources Department. Recommended regulatory actions will be reviewed with the City
government at appropriate levels, and recommendations that are deemed appropriate will be
forwarded to City Council, with input from the Air Quality Advisory Board.

The City currently addresses wood smoke issues with a multi-pronged program of education,
incentive, and regulation.

Education

Wood Smoke Response Hotline- The City has helped many residents resolve smoke and odor
problems in their neighborhoods through its wood smoke response line. Residents who are
concerned about excessive smoke or odor may contact the Natural Resources Department during



normal business hours of 8:00 a.m. to 5:00 p.m., Monday through Friday. Callers are asked to
identify the residence where the problem is occurring, or at least describe the approximate
location. The City then sends a letter, a copy of City Law, and information about proper
woodburning practices to al homes in the area, including the problem address. The City
continues to work with the caller and the residence in question until the issue is resolved. While
the caller may exercise the option of filing aformal complaint through Municipal Court, none of
the complaints received over the past several years have resulted in legal action. Existing Wood
Smoke Response Line

Step Details

1. Letters sent to neighborhood (occasionally to home owner also when rental properties).
Conducted by City staff in Fort Collins Urban Growth Area and by County staff in rural areas.
2. Letter sent directly to residence in question.

3. In some cases, property visited by staff.

Background check with Building and Zoning to determine if the residence has a certified unit. In
the past, this step brought positive results.

4. Opacity readings conducted by County staff.

Larimer County staff performs opacity readings. Chimney opacity is not measurable at night
under existing system, when burning is most common.

5. Free mediation offered by City Neighborhood Resources.

Thisis ardatively new step in the process. It has not yet resulted in successful resolution,
because usualy at least one party does not want to participate in mediation.

6. The City Air Pollution Nuisance Ordinance may be invoked.

City Attorney’ s Office discourages this because the burden of proof istoo difficult to establish.
The air pollution nuisance ordinance has never been used to resolve a case.

I ncentive

Zero Interest Loansfor Conservation Help (ZILCH) - Since 1990, the City has offered a
ZILCH loan program to assist residents with the removal or replacement of older, noncertified
wood stoves and wood stove inserts. The goa of the program is to reduce wood smoke
emissions. Through ZILCH, the City loans between 80% to 95% of the cost of each project
based on the pollutionreduction achieved. The maximum loan for upgrades is $2,300. The
maximum loan for removal of unitsis $500. The applicant is responsible for any remaining
costs.

ZILCH is advertised on the City’s Web site and retailers distribute ZIL CH pamphlets at their
stores. Anecdotal information suggests that wood stove retailers only promote this incentive to
customers where afinancia need is perceived. It is clear that the ZILCH program needs to be
more widely publicized. Anincreased level of outreach is currently being planned in conjunction
with Utilities staff.

Summary of Recent ZILCH Activity

Regulation

Fuel Restrictions. Fort Callins City Code prohibits the burning of treated wood and garbage.
The only acceptable fuel that can be burned in a wood stove or fireplace is clean, dry, untreated
wood or wood products, or other solid fuel products specifically made for woodburning units.
Coal may be burned only in a coa-burning appliance that is the sole source of heat and where no
other central heating system exists.

Chimney opacity limited to 40%. After the first fifteen minutes or so of startup, City Code
requires smoke from a chimney or stovepipe be less than 40% opacity.



Certified units must be installed. City Code requires that only Colorado Phase |11 (same as EPA
Phase I1) units may be installed. This is enforced through building permit requirements.
Definition of general air pollution nuisance (City Code Sec. 20-1)

“The emission or escape into the open air from any source or sources of smoke, ashes, dust, dirt, grime,
acids, fumes, gases, vapors, odors or any other substances or combination of substances in such manner or
in such amounts as to endanger or tend to endanger the health, comfort, safety or welfare of the public or
to cause unreasonable injury or damage to property or to interfere with the comfortable enjoyment of
property or normal conduct of businessis hereby found and declared to be a public nuisance. It is
unlawful for any person to cause, permit or maintain any such public nuisance within the city.”

The City Code language has proved to be problematic in that it does not provide quantitative
standards allowing ajudge to rule favorably for a complainant. No air pollution nuisance cases
have ever been brought to the City’s Municipa Court.

Public Nuisance Ordinance appliesindirectly. The City Public Nuisance Ordinance was passed
in 2000 to remedy chronic problems at properties where City Code violations occur that annoy or
disturb others. Property owners are held accountable for the use of their properties. The
ordinance is invoked when three or more separate City Code violations occur at the same
property within 12 months, or five or more occur within 24 months. Written notice must have
been sent to the property owner and terants within 30 days of each violation, except the last one.
The last violation must have occurred at least 45 days after the last notice. Each complaint about
a separate violation must result in the issuance of a municipal court citation. This ordinance
could be applied to chimney opacity readings, but it is not expected to be helpful, given the
difficulty making nighttime opacity readings.

Appendix A provides complete sections of City Code discussed above.

Existing City Department Rolesin | mplementation

Natural Resources

The Natural Resources Department (NRD) takes the lead in implementing the City’s wood
smoke program. NRD staff conduct general education and outreach regarding wood smoke and
administer the Wood Smoke Response program. NRD contacts other departments for assistance
in resolving wood smoke complaints, as needed. NRD also receives and screens wood stove
ZILCH loan applications and forwards them to Utilities for processing.

Health and Safety

Health and Safety staff are available to issue tickets to residentsin violation of the City's opacity
restriction. In addition, Health and Safety staff also are available to conduct site visits to wood
smoke complaint residences.

Neighborhood Resources

Neighborhood Resources staff are available to offer mediation in an effort to resolve good
smoke complaints between neighbors. Neighborhood Resources also can provide education
regarding wood burning to individual neighborhood groups.

City Attorney’s Office

The City Attorney’ s Office provides legal advice regarding the air pollution nuisance ordinance.
Municipal Court

Any air pollution nuisance cases would be prosecuted through the City’s Municipal Court.
Building and Zoning

The Building and Zoning Department tracks building permits required when wood burning
devices are installed in homes.

Utilities



Utilities staff process wood stove ZILCH loan applications after receiving approved applications
from Natural Resources.

Scope of Fort Collins Wood Smoke Problem
Only 2% of residencesin Fort Collinsrely solely on wood burning as the primary source
of heat. The number of residences using wood burning as a secondary source of heat
dropped from 17% in 1997 to 13% in 2001, based on local survey data.
Forty complaints (unique addresses) and 89 calls were received by the City’s Wood
Smoke Response Line between 1995 and 2001. An average of seven wood smoke
complaints were documented each year between 1989 and 2001. (Some multiple
complaints about the same location, and complaints to other departments and agencies
are not reflected in these numbers.)
City staff time spent on wood smoke complaints has ranged from two to more than forty
hours per complaint.
Carbon monoxide emissions associated with wood smoke appear to be declining
citywide, based on local citizen survey data. However, the Colorado Department of
Public Health and Environment shows wood smoke emissions steadily increasing from
23.9 tons CO/day in 1992 to 26.9 tons CO/day projected for 2015. Better data are needed
to accurately quantify wood smoke emissions.
70% of complainants identify a specific residence as the source of wood smoke in their
neighborhood.
Building permit enforcement of the City Code requiring installation of certified units
resolved 18% of wood smoke complaint cases. In other words, 18% of cases involved
residences where a non-certified unit had been installed without a building permit. The
Wood Smoke Response Line process led to the installation of certified unitsin 18% of
the cases, and no further complaints were received.
However, for the mgjority of complaints, it is not known whether the source is operating
a certified unit or a non-certified unit. In only 13% of the complaints received has the
City been able to establish that the source was operating a non-certified unit.
ZILCH loans are not widely publicized. In recent years, only asmall portion of the
available fund has been used. Citizen Perspectives on Wood Smoke
Most citizens view wood smoke as a minor source of air pollution (39%) or a moderate
source (39%), yet 15% view it as a mgor source.
In 2001, 85% of citizens agreed or strongly agreed that the City should prohibit
woodburning and 60% of citizens agreed or strongly agreed that the City should require
noncertified units to be removed or upgraded when homes are sold.

Regulatlons to Reduce Wood Smoke

The City’s general air pollution nuisance code has proved to be problematic in that it
does not provide quantitative standards allowing ajudge to rule favorably for a
complainant. No air pollution nuisance cases have ever been brought to the City’s
Municipal Court.
The State’ s odor regulation (Regulation 2) is violated when an odor is detectable even
after it is diluted seven times with clean air. To date, wood smoke has never caused a
violation of the State’ s odor regulation.



Current City opacity restrictions are serioudy limited in their ability to resolve wood
smoke problems because readings are not made at night when woodburning typically
occurs. Furthermore, Larimer County staff are not always available to make the reading
at the time of highest opacity. No opacity violations have ever been recorded in Fort
Coallins.
An Internet search revealed that most other government agencies that regul ate residential
wood smoke limit chimney opacity to 20%.
California, Hawaii and Alaska use a non-EPA-approved method to measure residential
wood smoke chimney opacity at night.

Health Aspects

- Although wood smoke potentially affects everyone, children, people with respiratory
diseases, and the elderly are more likely to be affected.
Scientific studies that were reviewed when EPA revised the national particulate matter
(PM) standards in 1997 showed no threshold level dose-response for particulate matter, a
component of wood smoke (i.e., PM has an impact regardless how small the dose).
The number of local asthma-related emergency room visits has increased dightly since
1998, and the number of asthma-related hospital admissions has decreased dlightly since
1998. Data on asthma-related doctor visits are not available.

EDUCATION

1. Manage Expectations

Clearly define up front with complainants what the City can and can’t do regarding their wood
smoke complaint.

The City’s Wood Smoke Response Program will continue to:

- Educate the neighborhoods (send a letter to neighborhood residents with City Code and
information about proper burning practices),

- Work with the source of the problem,

- Promote mediation, and

- Insure the source is complying with all existing regulations.

Despite these efforts, the Wood Smoke Response Program still may not be able to resolve all
cases satisfactorily.

2. Increase general education about the impacts of wood bur ning.

Increase education efforts about the air quality and health impacts of wood burning, discourage
burning, discuss the importance of proper stove maintenance, and provide tips on how to burn
clean, etc. through the following actions.

a) Recognizing pollution prevention as a priority approach, continue to promote the “don’t burn
if you don’t have to” philosophy.

b) Meet with neighborhood groups in the older part of town to discuss wood smoke.

¢) Print an annua article in City News early each fall, including tips on how to burn clean.

d) Include articles about wood burning in newsletters printed by neighborhood groups and the
City’ s Neighborhood Resources Office.

€) Add wood stove information to the Environmental Homes curriculum for school children.

f) Provide one-on-one education to wood burners to resolve complaints.

g) Consider distributing door- hangers with general wood burning information.

h) Include standard information about the health impacts of wood smoke in outreach materials,
especialy identifying at-risk populations.



i) Encourage Poudre Fire Authority to include wood smoke in their general public education
efforts. Capitalize on advertising opportunities to raise public awareness about wood smoke
issues and the importance of stove maintenance.

3. Modify the Wood Smoke Response Program, and promote widely.

a) Accept e-mail complaints on the Web.

b) Conduct asite visit in every case where the problem is not resolved by letters. Insure that City
staff have adequate training to identify certified units and to educate wood burners on proper
burning practices. Make sure staff have adequate support to insure their safety during visits.

¢) Continue to promote mediation. Work closely with Neighborhood Resources and Health and
Safety staff.

d) Expand the type of data collected when complaints are made. To the extent possible,
document:

- Westher conditions.

- Whether there any individuals at the complainant residence who have respiratory

problems, and if so, what type of problem.

- Whether the caller or anyone in their household is experiencing respiratory problems as a result
of the wood smoke.

- Whether it is a high pollution “Red” day in Denver.

- Whether the wood stove being complained about is certified.

- What is the type and condition of fuel being burned.

€) Seek assistance of Police Servicesin chronic cases. For chronic, difficult-to-resolve cases
(historically 1-2 each year), City staff should ask a police officer to accompany them when
visiting residents who have been complained about. This would provide increased safety for
daff.

4. Examine the feasbility of reducing wood smoke in homes.

Examine the feasibility of providing suggestions to citizens on how wood smoke can be kept out
of their homes (e.g., research feasibility of moving vent locations to minimize outside smoke
intake), This must be done in conjunction with Wood Smoke Response Program efforts to reduce
wood smoke from the source residence, in order not to imply that this problem can and should
only be solved by those who are negatively impacted by smoke.

5. Provide guidelines about how prospective homebuyers can avoid smoky neighborhoods.
Provide genera guidelines to help prospective homebuyers who are anxious to avoid wood
smoke pollution on how to avoid neighborhoods where wood smoke problems occur. General
recommendations can be made on the Web, in brochures, in articles, etc. Specifically, provide
information about the age of housing stock in relation to the year that the installation of
noncertified units was prohibited.

6. Work more closely with industry to promote wood burning education.

Work with wood stove retailers and chimney sweep companies to boost education to customers
about the importance of proper stove maintenance and burning practices. Coordinate with the
Colorado Department of Public Health and Environment to the extent possible.

7. Publicize ZILCH more broadly.
Publicize ZILCH more broadly for the removal of non-certified units or upgrade to gas units.
8. Insure adequate communication between agencies.



Insure that all government parties in the region clearly know to refer Fort Collins chimney wood
smoke complaints to the City of Fort Collins Natural Resources Department and to refer opacity
reading requests to the Larimer County Health Department.

9. Evaluate a voluntary “high pollution day ” no burn program

The Committee believes this approach merits further consideration by staff, but lacked adequate
information to make specific recommendations regarding forecasting, notification, and
enforcement of such a program. The Committee is very interested in this option, primarily as a
means of strengthening education and outreach efforts, rather than as a means of reducing
emissions on high pollution days in order to avoid exceedances of the federal standard.

Pros

It is simple and straightforward.

Some citizens think it already existsin Fort Callins.

If the program was included in Fort Collins CO Maintenance Plan, the City could gain credit in
its State Implementation Plan for a voluntary program implemented according to EPA
guidelines.

Cons

It might be construed to be in conflict with the year-round pollution prevention message of
“Don’'t Burn if You Don’'t have to.”

It might encourage burning on Blue days.

If the program was included in Fort Collins CO Maintenance Plan, the City would be obligated
to carry it out for the fifteen year period of the CO Maintenance Plan.

Information Needs

Comparison of Fort Collins meteorology to Denver’s to determine how well Denver’s high
pollution day forecast fits Fort Collins.

Estimation of costsvs. air pollution benefits.

INCENTIVE

1. Do not offer City-funded incentives that support any wood-burning at all, such as
chimney sweeping or stove maintenance.

2. Encourage retailersto develop their own rebate program for upgradesto gas units.
Work with wood stove retailers, distributors, and the Hearth Products Association to develop a
retailer-run rebate program for upgrades to gas units. (This has been done with EPA funding in
several other areas around the country.)

3. Seek grant funding to remove or upgrade problem unitsto gas.

Explore revenue sources (e.g., the gas company) to fund replacement of problem wood-burning
units with gas units or better, in the case of intractable problems.

4. Offer incentives for not burning.

Consider an incentive program offering money for not burning, along the lines of the SMART
BUCKS program that offers employees money for not driving.

REGULATION

1. Strengthen the City's opacity restriction.

a) Tighten opacity limit to 20%.

Put teeth into the City's air pollution nuisance ordinance by tightening the chimney opacity limit
to 20%. A Web search reveals that all other municipalities use a 20% opacity restriction for
residential wood burning. When preparing this recommendation for Council, identify the visible
difference between 20 and 40% and the emissions associated with each level. Be clear that even



the tighter opacity standard will not insure resolution of all cases, but it will make this tool more
effective for resolving wood smoke complaints.

b) Certify a City employee to make opacity readings.

One of the limitations of the opacity restriction is that a County inspector may not be available to
make a reading during the periods of highest opacity. In order to increase capability to make
timely opacity readings, certify a City employee to read opacity. Having two certified opacity
readers (one City, one County) is expected to substantially increase the response time for opacity
reading requests. In addition, provide training to the certified City employee so they can educate
residents about wood burning practices and impacts when making opacity readings.

¢) Work with the City's Municipal Judge and Prosecutor so they understand the opacity
restriction and measurement methods.

d) Collect more data with each opacity reading.

Institute a tracking system for Fort Collins opacity requests indicating when the request was
made, when the reading was made, and the outcome. These data on opacity requests will
supplement the enhanced complaint data collection recommended under Education, Item 3 (d).
€) Evaluate the opacity limitation for effectiveness two years after adoption.

2. Explorethe useof nighttime opacity measurements.

Alaska, Cdifornia, and Hawali use a method to read chimney opacity during the nighttime.
Evauate whether this method would increase the practical effectiveness of the opacity
restriction.

3. Evaluate mandatory removal of non-certified units when homes are sold. Provide an
incentive program to aid buyer s/sellersin achieving this mandate.

Committee members fedl thisis an option worth considering and support the Air Quality
Advisory Board' s intent to explore this measure. The Committee suggests instituting the
program in a voluntary mode first, and providing an incentive program to aid buyers and sellers
in removal of non-certified units. This mirrors the approach used by Utilities when requiring
water meters at residences.

Pros

It isin direct support of City policy to “reduce the number of non-certified wood stoves.”

Cons

Absent a subsidy, this will likely increase the cost of a housing transaction.

Information Needs

Cost of removal.

Details on how to handle fireplaces.

Better data on number of noncertified units associated with wood smoke complaints.

4. Review the general clause of City’s Air Pollution Nuisance Ordinance and develop
implementation guidelines.

Seek assistance from the City Attorney’s staff to identify and review aternatives to the City’s air
pollution nuisance ordinance that could aid in increasing the ability to quantify “nuisance” so
that it is defensible in court. (This pertainsto all air pollution nuisances, not just wood smoke.)
Further, develop internal policy guidelines for interpretation and enforcement of this ordinance.
Actions Considered but not Recommended

1. Mandatory disclosure of wood-burning device type and/or maintenance at point of sale.

The Committee considered other actions at point-of-sale such as mandatory disclosure of type of
wood-burning device and/or maintenance status, but felt stove maintenance would be more
effectively promoted through the wood stove industry (retailers, chimney sweeps, etc.).



2. Restrict installation of wood stoves older than five years.

CDPHE staff reported that EPA data show emission control devices on wood stoves degrade
with time, lessening their efficiency. CDPHE staff suggested a ban on the installation of wood
stoves older than five years. The Committee was not able to obtain more information on this item
in atimely manner, and therefore did not include it in this report.

3. Create a map of neighborhoods with high potentia for wood smoke problems.

The Committee abandoned the idea of producing a map showing neighborhoods with older home
because complete data on the presence or absence of wood burning devices in homes are not
available, and the presence of awood-burning device does not necessarily mean it will be used.

This section provides relevant information that was identified through the committee process and
is used to support the findings and recommendations of the Committee.

A. OTHER EXISTING PROGRAMSIN COLORADO

State of Colorado

Education

The Colorado Department of Public Health and Environment has an extensive outreach program
to notify citizens in the Denver-metro area about high-pollution (“Red”) advisory days and when
associated woodburning restrictions are in effect. Citizens are notified through the Web and on
TV Channel 9.

Incentives

CDPHE does not offer any incentive program to reduce wood smoke.

Regulation

The Colorado Air Quality Control Commission, a body appointed by the Governor, establishes
State regulations governing air pollution in Colorado. Below is a brief summary of state
regulations that relate to wood smoke.

Regulation 1: PM, Smoke, CO, Sox. — Regulation 1 limits emissions from stationary or
intermittent sources to 20% opacity or less. Recreational or non-commercial (i.e., residential)
fireplaces, fireplace inserts, and wood stoves are exempt.

Regulation 2: Odor. Regulation 2 limits detectable odors in residential and commercia areas. A
violation occurs if the odor is detectable when the odorous air is diluted seven times with clean
ar.

Regulation 4: Wood Burning Devices. Regulation 4 requires mandatory woodburning
restrictions during high pollution (“Red”) days for everyone in the entire six-county Denver
metro area, which includes Boulder County. Exceptions from the restriction include citizens who
live above 7,000 feet and citizen who use Colorado Phase 111 (EPA Phase I1) certified
woodburning stoves, Colorado approved pellet stoves, approved masonry heaters or those whose
stoves or fireplaces are their primary source of heat.

Regulation 4 is enforced largely by local agencies that have adopted restrictions into their own
municipal code. Currently, 19 local governments, including Boulder and Longmont, have local
control ordinances. The Colorado Department of Public Health and Environment enforces
Regulation 4 in the remaining areas that do not have local authority.

Larimer County

Department of Health and Environment Mission Statement

“To promote a healthy community and reduce unnecessary suffering caused by preventable
disease, disability, or death. This mission is accomplished by providing community health and



environmental health services, communicable disease control, health education, vital records
management, health data assessment, development of policies that advance the public's health,
and advocacy for community-based services that provide needed health care.”

Policy

Larimer County Master Plan Section 7.3.1, Action Item 16, states the objective of reducing the
use of non-certified wood stove and fireplaces.

Education

Larimer County uses education as the first approach to resolve wood smoke problems. A letter is
sent to the probable offending property owner in unincorporated and rura areas of the county.
Municipalities handle education within their own boundaries. County staff report problems
ranging from wet wood to poor burning practices. Most complaints are from individuals with
respiratory problems or other sensitivities to wood smoke. Resolution is sometimes achieved
through education.

Incentive

Larimer County does not offer incentive-based programs to reduce wood smoke.

Regulation

Larimer County prohibits the installation of any new, non-certified wood stoves or wood stove
inserts in the County. Larimer County restricts installation of norcertified masonry fireplacesin
the A.1.R. program area only, but as of December 2001, allows installation of new non-certified
masonry fireplaces outside the A.l.R. program area.

The County is the enforcement agency for State air emissions regulations as well as County
regulations. County staff also enforce Fort Collins' chimney opacity restriction using EPA
Method 9. This requires making 24 consecutive readings over a six- minute period. County staff
must be recertified every 6 months. Recertification involves passing 100 reading tests and paying
the twice- yearly recertification fee of $100.

County staff are also certified to “read” odor levels for compliance with the State regulation,
using a “scentometer”. This involves diluting the odor with a charcoal filter. It is extremely
difficult for odors to violate the state odor standard. There are no known violations of the odor
standard from wood smoke sources.

Poudre Fire Authority

Poudre Fire Authority issues more than 300 open burning permits for slash piles/open pit fires
within its jurisdiction each year. Thisis up from ~ 100 permits a decade ago. They receive about
five citizen complaints each year from these permitted open fires.

PFA 1997 Uniform Fire Code, Article 11, allows the Fire Chief (or his representative) the
discretion to put out open firesif he determines that smoke emissions are causing athreat to an
individua’s health or property.

PFA does not receive many wood smoke complaints because most citizens complain about wood
smoke after 5:00 p.m., when PFA’s call-in number is closed. The option after 5:00 p.m. isto call
911. PFA refers the few wood smoke complains they receive to the City of Fort Collins Natural
Resources Department or Larimer County Health Department.

City and County of Denver

The City and County of Denver prohibit solid fuel burning in any solid- fuel-fired device during a
"high pollution day" unless a permit has been granted by the Denver Department of
Environmental Health. Permits are granted only for Environmental Protection Agency (EPA)
Phase Il certified wood stoves, fireplace inserts, approved pellet stoves, and for residential sole



source of heat and effective heating systems. Thisis enforced only when citizens complain. They
try to resolve complaints through education first.

Weld County/Greeley

Currently, wood smoke isstes are addressed through education and outreach. Staff makes a
contact and talks to the source of the wood smoke. City and County Code allow only wood to be
burned in wood burning devices. When Greeley was designated a carbon monoxide
nonattainment area, they participated in the mandatory No Burn program under Colorado
Regulation 4. The Weld County Health Department performed high-pollution day forecasting for
Gredley, and notification was done through a telephone hot line. Greeley no longer participates
in the mandatory No Burn program.

Loveland

Loveland is listed on the State Health Department’ s Web site as participating in a voluntary No
Burn program. (http://www.cdphe.state.co.us/ap/woodlocal .asp)

Boulder

The City of Boulder participates in the mandatory No Burn program on “Red” days. Boulder’s
Code Enforcement staff, who are commissioned officers, enforce the program. They work in
pairs during the night shift on high pollution days, and receive paid overtime. Boulder maintains
a database of wood burning devices, by residence. If acomplaint is reported, or if the Code
Enforcement Officers notice visible chimney smoke, they will knock on the door, explain the
situation, and ask about the type of device. When the mandatory No Burn program was initially
adopted in the late 1990's, initial enforcement efforts were very high. Within six months, the
community had largely accepted the program. Boulder does not have a chimney opacity
restriction.

El Paso County / Colorado Springs

El Paso County’s Clean Air Campaign administers a voluntary "No Burn" program asking
residents to voluntarily refrain from using uncertified wood stoves and open wood-burning
fireplaces when high pollution days are forecast or are in effect. However, citizens can burn if
using an EPA Certified Phase || wood stove or fireplace insert, a Colorado-approved Phase 11
pellet stove, pellet fireplace insert or masonry hesater, a gas stove, gas fireplace insert, or agas
fireplace.

"No Burn" announcements are made through the radio, television and newspapers, and

through the Clean Air Campaign office.

Mesa County

The Mesa County Health Department asks residents to voluntarily refrain from burning on high
pollution days. On those days, anyone not using an EPA Certified Phase |1 wood stove or
fireplace insert, a Colorado Phase |11 pellet stove, pellet fireplace insert or masonry heaters, or a
gas hearth product is asked not to burn afire in their hearth. The Mesa County Health
Department monitors air quality in the Grand Valley and issues "No Burn" advisoriesto the
public through radio, television, and newspapers on high pollution days. The advisories are
issued in the morning from November through February and are in effect for 24 hours.

Grand Junction

A new ordinance passed in March 1997 by Grand Junction’s City Council requires that new
hearth products (wood stoves, pellet stoves, masonry heaters) installed after this date meet
current state standards for clean burning. Wood stoves must be EPA Certified Phase Il products,
and pellet stoves and masorry heaters must be Colorado Phase 111 products. The ordinance also



prohibits burning in non-clean stoves and fireplaces on high pollution days as declared by the
Mesa County Health Department.

In addition, after September 1, 1997, residents who sell a house with a non-clean burning
hearth product are required to either replace it with a gas stove, an EPA Certified Phase ||
wood stove or a Colorado Phase 111 pellet stove or masonry heater. Fireplaces are not subject to
this ordinance.

Fruita

In Fruita, new dwellings and remodeled portions of existing structures cannot contain wood
stoves, fireplaces, coal burning or similar heating devices, but gas fireplaces and pellet stoves
may be installed.

Tdluride

According to town code, all wood-burning devices must be permitted. Telluride has capped the
number of available permits, so new wood burning devices can only be installed if an old device
isremoved, and that permit becomes available.

B. SCOPE OF WOOD SMOKE PROBLEM IN FORT

COLLLINS

Estimates of L ocal Wood Smoke Emissions

The major emissions from wood stoves are carbon monoxide, organic gases, particulate matter,
and nitrogen oxides. Wood smoke contains small amounts of harmful organic compounds
including formaldehyde, benzopyrene, and dioxins.

Figure 1. Survey-based Estimates of L ocal Wood Smoke Emissions

The above emissions estimates were based on responses to “amount of wood burned” questions
in Fort Collins citizen surveys.

Figure 2. State Estimates of L ocal Wood Smoke Emissions

These wood smoke emission estimates were made by CDPHE when devel oping the carbon
monoxide emission analysis for Fort Collins' redesignation to attainment using the following
assumptions:

* New stoves after 1992 were equal to population growth times

existing stoves.

* The number of fireplaces was held constant at 1990 levels.

* The amount of fuel burned, by device type, was held at 1990 levels.

Source: Wood Smoke Emissions Inventory; Draft CO Redesignation Technical Support
Document, Colorado Department of Public Health and Environmert, March 2002.

C.HEALTH ASPECTS

Background Information

(Source: “Health Effects of Wood Smoke”, a brochure published by the Washington State
Department of Ecology, Olympia, WA, 1997. This document can be found at
http://www.ecy.wa.gov/biblio/92046.html.

“Wood smoke is a complex mixture of substances produced during the burning of wood. The
major emissions from wood stoves are carbon monoxide, organic gases (containing carbon or
derived from living organisms), particulate matter, and nitrogen oxides. Wood smoke contains
many organic compounds known to cause cancer (such as benzopyrenes, dibenzanthracenes, and
dibenzocarbazoles), and other toxic compounds (such as aldehydes, phenols, or cresols). The



particul ate fraction is composed of solid or liquid organic compounds, carbon char (elemental or
soot carbon — similar to charcoal), and inorganic ash.

The particles in wood smoke are too small to be filtered by the nose and upper respiratory
systems, so they wind up deep in the lungs. They can remain here for months causing structural
damage and chemical changes. Poisonous and cancer-causing chemicals often enter the lungs by
adhering to tiny particul ate matter (such as wood smoke particles).

These tiny particles are emitted in neighborhoods, both indoors and out, where people spend
most of their time. Unfortunately, wood smoke is not only in the outdoor air we breathe. The
particulate matter in wood smoke leaving chimneysis so small that it is not stopped by closed
door and windows, and often seeps into the neighboring houses. Even more smoke is released
inside homes that heat with wood.

Wood smoke exposure causes a decrease in lung function and an increase in the severity of
existing lung disease with increases in smoke concentrations or exposure time. It also aggravates
heart conditions and carbon monoxide causes heart pain. The occurrence of respiratory illnesses
in children has been shown to increase with increased exposure to wood smoke. This includes
lower respiratory infections such as acute pneumonia, or bronchitis, which are major causes of
disease and death in young children.”

Although wood smoke potentially affects everyone, children, people with respiratory diseases
and the elderly are more likely to be affected.

Asthma-related hospital visits are less than one percent of al hospital visits over the past three
years.

Recent Studies

Pollution May Cause Asthma

A study conducted by the University of Southern California and published in The Lancet (2002)
has shown that exposure to elevated ozone levels ozone can cause asthma in children, not just
exacerbate it. It has long been known that smog can trigger asthma attacks, but thisis the first
study indicating that children (especially active ones) can develop asthmain heavily polluted
areas. Wood smoke contains ozone precursors including nitrogen oxides.

(McConndll, R., et.a. Asthmain exercising children exposed to ozone: A Cohort Study. Lancet
2002 Feb 2; 359 (9304): 386-91)

Pollutants Linked to Birth Defects

University of CaliforniaLos Angeles School of Public Health and the California Birth Defects
Monitoring Program researchers published a study in the America Journa of Epidemology in
2002. This study showed that the greater the exposure to carbon monoxide (or ozone) during a
woman’s critical second moth of pregnancy, the greater the chance the child would have a
serious cardiac birth defect. These conclusions were drawn after studying 9,000 babies born
between 1987 and 1998. However, researchers cautioned that they are not certain that CO and
ozone were directly causing the birth defects. They said those pollutants could be a“marker” for
something associated with the real cause.

(Ritz, B., et. d. Ambient air pollution and risk of birth defects in Southern California. American
Journal of Epidemiology 2002 Jan 1; 155(1): 17-25)

Study Finds Soot Particles Strongly Linked to Lung Cancer

Prolonged exposure to air tainted with tiny particles of soot significantly raises the risk of dying
of lung cancer or other lung and heart diseases, according to a new study of 500,000 peoplein
116 American cities. In fact, the authors say, many city residents face a long-term risk of fatal
lung cancer similar to that of someone living with a smoker.



Because lung cancer is so rare among nonsmokers, that trandates into just two additional lung
cancer fatalities per 100,000 people, said aleader of the research project, Dr. George D.
Thurston, associate professor of environmental medicine at the New Y ork University School of
Medicine. But, Dr. Thurston added, the finding helps suggest a cause for many otherwise
unexplained lung cancer deaths and adds urgency to efforts to reduce fine-particle pollution,
which comes from power plants and motor vehicles.

Earlier studies had hinted at a link between fine soot particles and lung cancer. But this one was
the first with sufficient breadth (involving the 500,000 subjects) and duration (16 years) to show
astrong relationship.

(Pope, C.A., et. a. Lung cancer, cardiopulmonary mortality, and long-term exposure to fine
particulate air pollution. JAMA: The Journa of the American Medical Association 2002 Mar 6;
287(9): 1132-41)

Studies Show Particulate Matter Impacts at Low Concentrations

Epidemiologica studies have reported a linear relationship between exposure to particulate
matter and effects. In other words, the higher the concentration of particles, the greater the effect
on the health of populations. Effects have been demonstrated at levels well below the current
National Ambient Air Quality Standards. Scientists have not been able to identify athreshold
below which health effects from particulate matter do not occur.

(NRDC Internet site —http://www.nrdc.org/air/pollution/gbreath.asp#l evel)

D.OTHER EXAMPLES- INCENTIVES

Méelville, Australia teams with gas company to offer upgrade incentives

(Source: http://lash.une.edu.au/~drobinso/woodheat_ban.htm)

The City of Méelville's Health Services teamed up with the local gas company, AlintaGas, to offer
incentives to citizens to replace existing wood heaters with gas appliances. Natural gasisthe
cleanest burning fossil fudl - it provides heat without smoke. It is aso areliable and
economically viable heat alternative to burning wood. As an incentive, AlintaGas is offering
local people discounts on gas heaters, free connections to the AlintaGas main supply, and specid
deals on heater installation.

Arizona Tax Deductions

Starting in 1993, Arizona taxpayers are allowed to take a personal tax deduction of up to $500
for the cost of converting an existing wood fireplace to a qualifying wood stove. Qualifying
wood stoves must meet the standards of performance for new wood heaters manufactured after
July 1990, or sold after July 1992.

Idaho Tax Deductions

|daho taxpayers can deduct 40% of the total cost (including purchase price and professional
installation) of a certified wood stove, pellet stove, and natural gas or propane heating devicein
the year it was ingtalled. They can deduct 20% of the total cost for the next three years. Total
deductions may not exceed $5,000.

Great Stove Change-Out Programs

EPA

(source: EPA — Feb 2001: http://detnews.com/2001/metro/0102/08/d06d- 185247.htm)
Homeowners in 12 states were able to receive a discount on a new (certified) wood burning stove
from an arearetailer participating in the program until April 30, 2001.

Michigan (Source: http://www.epa.gov/bns/baphch/BaP_Rdcn.html#intro)



The Great Lakes Wood Stove Changeout program was co-sponsored by a consortium of public
and private sector parties, with support from EPA Region 5. This program offered incentives for
residents in northern Michigan to trade in their old wood-stoves for newer, cleaner burning
hearth products. The newer technology stoves reduce wood smoke emissions by about 85 percent
and generate less B(a)P and particulate matter emissions.

Minnesota

(Source: http://www.woodstove-changeout.org/L able.htm)

The Hearth Products Association offers discounts of 10 to 15 percent on new stoves and inserts
at participating dealers. Discounts ranging from $100 to $300 are provided when old equipment
isreturned and destroyed.

Nevada and California

Deadlers and manufacturers have teamed up to offer cash rebates of up to 15% off the list price of
certified units. Some air pollution control districts offer cash incentives on top of the point-of-
sale discounts.

Eastern Ontario

Residential wood burning is a significant source of air pollution in Canada, estimated to emit
about 25 % of fine particulates in Canada s air, 15 % of volatile organic compounds, and 10 % of
carbon monoxide. More than 25 participating Eastern Ontario wood stove retailers offer specia
trade-in rebates to encourage peopl e to replace older technology stoves or fireplaces with
approved, cleaner wood-burning appliances.

E. OTHER EXAMPLES— REGULATION

Chimney Opacity Regulations

An Internet search of opacity regulations reveals that most regulations restrict residential
chimney opacity to 20%.

L ocation Regulation Reference

State of Idaho 20% for wood smoke http://www.nicon.org/sos’howmuchisegal .html

lowa, Linn County 20% opacity (40% for 6 minutes with each new fire)

http://www.air.linn.ia.us/ordinance/ ordinance4.html

Nebraska, Lincoln/Lancaster Counties

20 % opacity w/ 6 min start up limited to 27%. (Exceptions = 30% for teepee wood waste burner, 40% for
afafadehydration)

http://www.epa.gov/region07/ programs/artd/air/rul es/nebraskall | c2-20.pdf

Oregon, Jackson County

During Green (clean) advisory periods, 50 % opacity, with 30 minute start-up exceptions in any four-hour
period. (NO visible smoke during Red and Y ellow advisory periods)
‘www.co.jackson.or.us/pdf/CodeOnline/Part18.pdf

And http://www.co.jackson.or.us/Page.asp?NaviD=338

State of Washington

20% chimney opacity; future spot checks lead to escalating fines
http://www.scapca.org/document/regs/r1a8.pdf

The “industry standard” for efficient combustion (after the period of start-up) is 15% opacity, as
stated in the Hearth, Patio, and Barbecue Association’s “ Straight Answers to Burning Questions’
Web page at http://hpba.org/communications/FactSheets/answers.shtml.

State of Oregon

Mandatory removal of non-certified units at point of sale.

Starting in 1995, the State of Oregon requires removal of non-certified units at point of salein
PM 10 non-attainment areas, with some exemptions.



(See http://www.leg.state.or.us/ors/468a.html)

Two Stage Curtailment Program

State Statute requires that any programs adopted to curtail wood smoke emissions during periods
of air stagnation must provide for two stages of curtailment based on the severity of the projected
air quality conditions.

State of Washington

Local burn bans are called when wood smoke pollution is measured at unsafe levels. Thisisa
two stage plan:

Stage I: The use of all uncertified wood heating devices, including fireplaces, is prohibited when
pollution approaches unhealthful levels. Certain models of pellet stoves are exempt.

Stage 2. The use of all wood heating devices is prohibited, including pellet stoves.

APPENDIX A

CITY CODE Chapter 5 —Buildings and Building Regulations.

Section 5-110. Solid Fuel Burning Appliances

a) No person shall install or modify a solid fuel-burning appliance without first having obtained a
building permit in accordance with this Chapter.

(b) Except asis otherwise provided in Subsections (d), (e) and (f) of this Section, no person shall
install or modify a solid fuel-burning appliance (including, without limitation, any wood stove or
any solid fuel cooking stove) unless, both prior and subsequent to installation or modification, it
meets the most stringent emission standards set forth in Subparagraphs (1) and (2) of Federal
Regulation 40 CFR Part 60, Subpart AAA, Subsection 60.532(b) as of the time of installation of
the solid fuel-burning appliance. All such appliances shall be tested and certified to bein
conformance with the preceding emission standards in accordance with the testing and
certification methods and procedures in Federal Regulation 40 CFR Part 60, Subpart AAA.

(c) For the purposes of this Section, the following definitions shall apply:

(1) A wood stove shall be defined as any solid fuel-burning appliance designed for the purpose of
burning wood for space heating or aesthetic purposes in either domestic or commercial buildings.
(2) A solid fuel cooking stove shall be defined as any solid fuel-burning appliance designed to
burn wood or any other solid fuel for the purpose of cooking, flavoring, curing or preparing food
for domestic or commercia purposes.

(d) No person shall install or modify any solid fuel-burning appliance for the purpose of burning
cod.

(e) No person shall install or modify a pellet stove unless, both prior and subsequent to
installation or modification, it meets al requirements for pellet stoves as set forth in Regulation
No. 4, Section 11, as established by the Colorado Air Quality Control Commission as of the time
of installation of the pellet stove.

(f) No person shall install or modify any fireplace unless it is one of the following:

(2) A gasburning appliance;

(2) An électric appliance; or

(3) A fireplace insert that, both prior and subsequent to installation or modification, meets the
most stringent emission standards as set forth in Subparagraphs (1) and (2) of Federal Regulation
40 CFR Part 60, Subpart AAA, Subsection 60.532(b) as of the time of installation of the
fireplace.

(g) Exemptions. The following solid fuel-bur ning appliances and processes are exempt from the
provision of this Section:



(1) Portable household solid fuel-burning appliances such as camping stoves, barbecue grills and
smokers.

(2) Commercia cooking processes which utilize small quantities of wood for food flavoring,
provided that the following conditions are met:

a. The primary fuel source for any fuel-burning (nonelectric) commercial cooking and food
preparation appliance must be either natural gas or liquefied petroleum gas, unless the appliance
complies with the emissions standards set forth in Subsection (b) of this Section.

b. Only the minimum amount of wood sufficient to flavor the food may be used in this cooking
process, and the wood must be cured and dry.

c. Operation of the appliance must comply with § 20-1(c) of this Code, which prohibits the
emission of smoke exceeding forty (40) percent opacity.

(Ord. No. 25, 1991, § 1, 3-19-91; Ord. No. 32, 1997, 3-4-97)

CITY CODE — Chapter 20. Nuisance Ordinance.

Articlel—In General
Sec. 20-1. Air pollution nuisances prohibited.

(a) The emission or escape into the open air from any source or sources of smoke, ashes, dust,
dirt, grime, acids, fumes, gases, vapors, odors or any other substances or combination of
substances in such manner or in such amounts as to endanger or tend to endanger the health,
comfort, safety or welfare of the public or to cause unreasonable injury or damage to property or
to interfere with the comfortable enjoyment of property or normal conduct of business is hereby
found and declared to be a public nuisance. It is unlawful for any person to cause, permit or
maintain any such public nuisance within the city.

(b) No person shall cause or allow the emission of smoke exceeding forty (40) percent opacity
from any flue or chimney, except for a single fifteert minute period for cold startup. Any
emission in excess hereof is hereby declared to be a nuisance and is prohibited.

(c) After October 1, 1988, no person shall cause or allow, for the purpose of residential or
commercia space heating, the burning of coal in a solid fuel-burning appliance, unless that
appliance is designed to burn coal, and unless it is the sole source of heat for the building. No
solid fuel-burning appliance shall be considered to be the sole source of heat if the building is
equipped with a permanently installed furnace or heating system that is designed to use natural
gas, fuel oil, electricity or propane, whether connected or disconnected from its energy source.
(d) Except asis provided in paragraph (c) hereof, no person shall cause or allow the burning of
any solid fuel in a solid fuel-burning appliance other than clean, dry, untreated wood or wood
products, or other solid fuel products specifically manufactured for the purpose of space heating.
(Ord. No. 184, 1986, § 4, 11-18-86; Ord. No. 180, 1987, § 2, 12-1-87; Ord. No. 89, 1994,

§ 1, 6-21-94; Ord. No. 130, 1996, 11-5-96)

PUBLIC NUISANCE ORDINANCE

(source http://fcgov.com/cityattorney/pub-key- points.php)

Fort Collins' Public Nuisance Ordinance was passed by the City Council on April 4, 2000, and
went into effect April 14, 2000. Key points of the Nuisance Ordinance are discussed below.

1. Purpose

To remedy chronic problems at properties where City Code violations occur that annoy or
disturb others. To hold property owners accountable for the use of their properties.

2. Definition of " Public Nuisance"



Three or more separate City Code violations at the same property within 12 months or 5 or more
within 24 months. Written notice must have been sent to the property owner and tenants within
30 days of each violation, except the last one. The last violation must have occurred at least 45
days after the last notice. Each complaint about a separate violation must result in the issuance of
amunicipal court citation.

3. Commencement of Nuisance Action

Another notice must be posted at the property and mailed to the property owner at least 10 days
before filing the action. After that ten-day period, the City may then file the action in municipal
court and serve the summons and complaint on any person(s) that the City believesis responsible
for the nuisance,

4. Voluntary Agreement

At any time after a notice has been sent out, a property owner can enter into a voluntary
abatement plan with the City. If the property owner ard the City reach such an agreement and the
property owner does what he or she has agreed to do, no public nuisance action will be filed.
Even without an agreement, a notice of violation will be stricken (not counted) if alandlord goes
to court to evict atenant that has caused the problem and does everything reasonably possible to
avoid more of the same kinds of problems.

5. City's Remedies

If no voluntary abatement agreement is reached, the City can ask the Municipa Court to order
the parties causing the nuisance to do whatever is necessary to put an end to the nuisance. Only
in an emergency can the City get such an order without a court hearing. If the City gets such an
order, the persons affected by the order can ask the Court to remove it at any time. At no time
can the City seek or obtain a court order that would take away or close the property or place the
property into "special receivership”. A person who knowingly disobeys an abatement order
issued by the court could be prosecuted for committing a misdemeanor criminal offense.

6. Effect of Sale of the Property

All previous notices of violations will be stricken (will not count) if the property is sold unless
the property is sold ssmply to avoid the public nuisance ordinance.



Lincoln County



Lincoln County
SUBCHAPTER 2: SOLID FUEL BURNING DEVICE REGULATIONS

75.1.201 INTENT:

1) A regulation reducing the levels of particulate air pollutants to or below levels of the
NAAQS/MAAQS.

2 This regulation is necessary to preserve, protect, improve, achieve and maintain
such levels of air quality as will protect the health and welfare of the citizens of Lincoln
County.

75.1.202 SCOPE AND EFFECTIVE DATE:

@ This regulation applies to all persons, agencies, institutions, businesses, industries
or government entities living in or located within the Air Pollution Control District except for
sources exempt from local regulation under 75-2-301(5), MCA.

2) The effective date of this sub-chapter is January 1, 2007.

75.1.203 DEFINITIONS: As used in this subchapter, unless indicated otherwise, the
following definitions apply:

@ “Opacity” means a measurement of visible emissions defined as the degree
expressed in percent to which emissions reduce the transmission of light and obscure the
view of an object in the background.

2 “Operating Permit” means a permit issued by the Department that allows the use of
a solid fuel burning device within the boundaries of the Air Pollution Control District.

3 “Pellet Fuel Burning Device” means a solid fuel burning device that burns only
automatically fed biomass, pelletized fuels.

4 “Solid Fuel Burning Device” means any fireplace, fireplace insert, wood stove, pellet
stove, pellet furnace, wood burning heater, wood-fired boiler, wood or coal-fired furnace,
coal stove, or similar device burning any solid fuel used for aesthetic, cooking or heating
purposes which has a rated capacity of less than 1,000,000 BTU’s per hour.

(5) “Standard Catalytic Device” means a solid fuel burning device with a catalytic
emissions control system that has been certified by EPA test method as having emissions
<4.1 grams/hour.

(6) “Standard Non-Catalytic Device” means a solid fuel burning device with a non-
catalytic emissions control system that has been certified by EPA test method as having
emissions <7.5 grams/hour.

75.1.204 OPERATING & EMISSION LIMITS:

1) No person may install or operate any type of solid fuel burning device without a valid
Operating Permit issued by the Department.

2) No person may burn any material in a solid fuel burning device except uncolored
newspaper, untreated wood and lumber, and products manufactured for the sole purpose of
use as a solid fuel. Products manufactured or processed for use as solid fuels must conform
to any other applicable provisions of this subchapter.

(©)] In the absence of an Air Pollution Alert, no person operating a solid fuel burning
device may cause or allow the discharge of visible emissions greater than twenty percent
opacity. The provisions of this section do not apply to visible emissions during the building
of a new fire, for a period or periods aggregating no more than twenty minutes in any four-
hour period.

4 During an Air Pollution Alert, no person operating a solid fuel burning device that is
permitted for use during an Alert may cause or allow the discharge of visible emissions
greater than ten percent opacity. The provisions of this subsection shall not apply during the
building of a new fire, for a period or periods aggregating no more than twenty minutes in
any four-hour period. No person may operate a standard catalytic or non-catalytic solid fuel
burning device during an Air Pollution Alert.




75.1.205 SOLID FUEL BURNING DEVICE PERMITS:

1) Prior to installing or operating a solid fuel burning device in any residential or commercial
property, a person shall apply to the Department for a permit and provide the following information:
@ the owner/operator of the device;
(b) contact information for the device owner/operator;
(c) location of the device;
(d) device manufacturer & model;
(e) type of device (rating); and
® any other relevant information for the Department to determine whether it satisfies the
requirements of this regulation.
2 The Department may issue Operating Permits for the following types of solid fuel burning devices:
@ Standard catalytic devices. The Department may issue an Operating Permit

for a catalytic solid fuel burning device. Standard catalytic devices may not be operated during
an Air Pollution Alert. Implementation of the contingency measure in 75.1.208 would
automatically invalidate the operating permit for this type of device.

(b) Standard non-catalytic devices. The Department may issue an Operating
Permit for a non-catalytic solid fuel burning device. Standard non-catalytic devices may not be
operated during an Air Pollution Alert. Implementation of the contingency measure in 75.1.208
would automatically invalidate the operating permit for this type of device.

() Pellet fuel burning devices. The Department may issue an operating permit for
a biomass pellet fuel burning device. Pellet fuel burning devices may be operated during an Air
Pollution Alert. Implementation of the contingency measure in 75.1.208 would not invalidate the
operating permit for this type of device.

3 Unless otherwise invalidated by implementation of a contingency measure or
future changes in solid fuel burning device regulations, Operating Permits are valid until the
named owner/operator changes or the device is removed or modified in any way. Permits may
not be transferred from person to person or from place to place.

4 An Operating Permit for a solid fuel burning device may be revoked by the
Department for non-compliance with these regulations or Operating Permit conditions.

75.1.206 AIR POLLUTION ALERTS:

@ The Department may declare an Air Pollution Alert to be in effect whenever ambient PM
concentrations, as averaged over a four hour period, exceed a level 20 percent below any state or federal
ambient 24-hour standard established for particulate matter; and when scientific and meteorological data
indicate the average concentrations will remain at or above these levels over the next 24 hours.

2 The Department may also declare an Air Pollution Alert to be in effect whenever scientific and
meteorological data indicate that the ambient PM concentrations over any four-hour period within the next
twenty—four hours may reasonably be expected to exceed a level 20 percent below any state or federal
ambient 24-hour standard established for particulate matter.

3 No person shall be subject to any violation of 75.1.204(4) for three hours after the

Department declares an Air Pollution Alert and makes that information reasonably available

to the public.

75.1.207 PENALTY ASSESSMENTS:

@ The Department shall issue a “Notice of Violation” for any documented violation.
The first notice of violation issued is a warning to the violator and will include educational
and compliance information on air pollution regulations.

2 For a second and any subsequent violations, the Department shall process each
notice of violation for a Civil Penalty Assessment of $25.00 per violation.
3 No person or entity may be cited for a violation more than once in any calendar day.

However, the Department may issue a notice of violation for each calendar day of violation
and each such notice is considered as a separate violation.

75.1.208 CONTINGENCY MEASURES:
Q) If compliance with NAAQS/MAAQS are not achieved or compliance levels are not
maintained, and the Department determines that solid fuel burning device emissions are a




contributor to non-compliance, the Department shall implement the following control
measure:
(a). No person may operate a solid fuel burning device except a biomass pellet
fuel burning device with a valid operating permit issued by the Department.
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CHAPTER9
SOLID FUEL BURNING DEVICES

Rule9.101 - Intent
The intent of thisruleisto regulate and control the emissions of air pollutants from solid fuel burning devicesin
order to further the policy and purpose declared in Chapter 1.

Rule9.102 - Definitions
For the purpose of thisrule the following definitions apply:

@
@)

©)
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“Burning season” means from the first day of July through the last day of June of the following year.

“Alert permit” means an emission permit issued by the department to operate a solid fuel burning device
during an air pollution Alert and during periods when the air stagnation planisnot in effect. Solid fuel
burning devices must meet Lowest Achievable Emission Rate to qualify for an Alert class emissions
permit.

“Install” meansto put in position for potential use, and includes bringing a manufactured home or
recreational vehicle containing a solid fuel burning device into the Air Stagnation Zone.

“Installation permit” means an emissions permit issued by the department to install and operate a solid fuel
burning device within the Air Stagnation Zone.

“EPA method” means 40 CFR Part 60, Subpart AAA, Sections 60.531, 60.534, and 60.535.

“Fireplace” means a solid fuel burning device with an air-to-fuel ratio of greater than thirty whichisa
permanent structural feature of abuilding. A fireplace is made up of a concealed masonry or metal flue,
and amasonry or metal firebox enclosed in decorative masonry or other building materials.

“High Impact Zone” means the geographical area designated as such by a map adopted by the Control
Board on August 25, 1983. Attached hereto and by this reference made a part hereof. (see Appendix A)

“New solid fuel burning device” means any solid fuel burning device installed, manufactured, or offered
for sale after July 1, 1986.

“QOregon method” means Oregon Department of Environmental Quality “ Standard Method for Measuring
the Emissions and Efficiencies of Woodstoves’, Sections| through 8 and O.A.R. Chapter 340. Division 21
Sections 100, 130, 140, 145, 160, 161, 163, 164, 165.

“Pellet stove” means asolid fuel burning device designed specifically to burn pellets or other nonfossil
biomass pellets that is commercially produced, incorporates induced air flow, isinstalled with an automatic
pellet feeder, and is afree standing room heater or fireplace insert.

“Solid fuel burning device” means any fireplace, fireplace insert, woodstove, wood burning heater, wood
fired boiler, coal-fired furnace, coal stove, or similar device burning any solid fuel used for aesthetic,
cooking, or heating purposes, that burns less than 1,000,000 BTU' s per hour.

“Sole source of heat” means one or more solid fuel burning devices that:
(a) constitute the only source of heat in a private residence for purpose of space heating, or

(b) constitutes the main source of heat in a private residence where the residence is equipped with a heating
system that is only minimally sufficient to keep the plumbing from freezing.

“Woodstove” means awood fired appliance with a heat output of less than 40,000 BTU per hour with a
closed fire chamber that maintains an air-to-fuel ratio of less than thirty during the burning of 90 percent or
more of the fuel mass consumed in alow firing cycle. The low firing cycle means less than or equal to 25
percent of the maximum burn rate achieved with doors closed or the minimum burn achievable, whichever



isgreater. Wood fired forced air combustion furnaces that primarily heat living space, through indirect
heat transfer using forced air duct work or pressurized water systems are excluded from the definition of
“woodstove”.

Rule9.103 - Applicability
(1) The regulations of this Chapter apply within the Air Stagnation Zone, except for Rule 9.104, which applies
to the entire county.

Rule9.104 - Fuels

D Within Missoula County a person may not burn any material in asolid fuel burning device except
uncolored newspaper, untreated wood and lumber, and products manufactured for the sole purpose of use
asfuel. Products manufactured or processed for use as fuels must conform to any other applicable
provision of this Program.

Rule9.105 - Non-Alert Visible Emission Standards
(0] Within the Air Stagnation Zone, a person owning or operating a solid fuel burning device may not cause,
allow, or discharge emissions from such device that are of an opacity greater than forty (40) percent.

(2 The provisions of this section do not apply to emissions during the building of anew fire, for aperiod or
periods aggregating no more than ten (10) minutesin any four (4) hour period.

Rule9.106 - Prohibition of Visible Emissions During Air Pollution Alerts and War nings.

(0] Within the High Impact Zone, a person owning, operating or in control of asolid fuel burning device may
not cause, allow, or discharge any visible emission from such device during an air pollution Alert declared
by the department pursuant to Rule 4.104 unless a sol e source permit, a Temporary Sole Source permit, a
special need permit, or an Alert permit has been issued for such device pursuant to this chapter.

2 Within the High Impact Zone, a person owning, operating or in control of asolid fuel burning device for
which a sole source permit or special need permit has been issued may not cause, allow, or discharge any
emissions from such device that are of an opacity greater than twenty (20) percent during an air pollution
Alert declared by the department pursuant to Rule 4.104. The provisions of this paragraph do not apply to
emissions during the building of anew fire or for refueling for a period or periods aggregating no more
than ten (10) minutesin any four (4) hour period.

3 Within the High Impact Zone, a person owning, operating, or in control of asolid fuel burning device for
which an Alert class permit has been issued may not cause, allow, or discharge any emissions from such
device that are of an opacity greater than ten (10) percent during an air pollution Alert declared by the
department pursuant to Rule 4.104. The provisions of this subsection do not apply to emissions during the
building of anew fire, or for refueling for a period or periods aggregating no more than ten (10) minutesin
any four (4) hour period.

4 When declaring a Stage 1 Air Alert, the department shall take reasonabl e steps to publicize that information
and to make it reasonably available to the public at |east three (3) hours before initiating any enforcement
action for aviolation of this section.

5) Every person operating or in control of asolid fuel burning device within the High Impact Zone has a duty
to know when an air pollution Alert has been declared by the department.

(6) Within the High Impact Zone, a person owning, operating, or in control of asolid fuel burning device may
not cause, allow, or discharge any visible emissions from such device during an air pollution Warning
declared by the department pursuant to Rule 4.104 unless such device has a sole source permit or a
temporary sole source permit. Within the High Impact Zone, a person owning, operating or in control of a
solid fuel burning device for which a sole source permit has been issued may not cause, allow, or discharge
any emissions from such device that are of an opacity greater than twenty (20) percent during an air
pollution Warning declared by the department pursuant to Rule 4.104. The provisions of this paragraph do



not apply to emissions during the building of anew fire, for aperiod or periods aggregating no more than
ten (10) minutesin any four (4) hour period.

Rule9.107 - Emissions Certification

@

@
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The Control Board hereby adopts the Oregon method for the sole purpose of establishing an uniform
procedure to eval uate the emissions and efficiencies of woodstoves for compliance with the emission
limitation imposed in Rules 9.110 and 9.111. Beginning January 1, 1988 the department shall also use the
EPA method for the purpose of establishing a uniform procedure to evaluate the emissions and efficiencies

of woodstoves.

Devices exempted from the definition of “woodstove” listed in the Oregon method or “wood heater” listed
in the EPA method may not be issued an Alert class or Installation class emissions certification unless
tested to either method using modificationsin the test procedure approved by the department.

The department shall accept as evidence of compliance with the emission limitation imposed in Rules
9.110, 9.111 and 9.118, labels affixed to the stove in compliance with OAR 340-21-150, 40 CFR Part 60,
Subpart AAA, Section 60.536, or documentation that, in the opinion of the department, is sufficient to
substantiate that the specific model, design, and specifications of the woodstove meet standards specified in
Rules9.110, 9.111 and 9.118.

Rule 9.108 - New Solid Fuel Burning Devices Prohibited

D

After July 1, 1986, a person or persons may not install or use any new solid fuel burning devicein any
structure within the Air Stagnation Zone without an Installation permit.

Rule9.109 - Sale of New Solid Fuel Burning Devices

D

In the Air Stagnation Zone, a person may not sell or offer for sale a new solid fuel burning device that
cannot be legally installed within the Air Stagnation Zone without |abeling as follows:
(@) A clearly visible, legible label must be placed on each device offered for sale;

(b) Thelabel must state, “Itisillegal to install this device within the Air Stagnation Zone. Call the
Missoula City-County Health Department (phone #) for more information”; and

(c) Thelettering on the label must bein block letters no less than 20-point bold type, in atone contrasting
with the background.

Rule9.110 - Installation Permits

D
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The department may only issue installation permits for pellet stoves with emissions that do not exceed 1.0
gram per hour weighted average when tested in conformance with the EPA method.

Aninstallation permit expires 180 days after issuance unless afinal inspection is conducted or unless the
department receives adequate documentation to insure the type of device, and installation are in compliance
with the provisions of this Program.

New solid fuel burning devices may not be installed or used with aflue damper unless the device was so
equipped when tested in accordance with Rule 9.107.

Rule9.111 - Alert Permits

@

@

Those woodstoves that have avalid alert permit issued by the department may be operated during a Stage |
Air Alert subject to the opacity limitationsin Rule 9.106.

The department may issue anew alert permit for a pellet stove if the emissions do not exceed 1.0 gram per
hour weighted average when tested in conformance with the EPA method.
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The department may renew an alert permit for awoodstove that has emissions that do not exceed 6.0 grams
per hour weighted average when tested using the Oregon method or 5.5 grams per hour weighted average
when tested using the EPA method if the original application for an alert permit was received prior to June
30, 1988 and the permit has never lapsed.

The department may renew an alert permit for awoodstove that has emissions that do not exceed 4.0 grams
per hour weighted average when tested using the Oregon Method or 4.1 grams per hour when tested using
the EPA method if the original application for the Alert permit was received prior to October 1, 1994 and
the permit has never lapsed.

Before renewing an alert permit, the department may require information to determine if the woodstove is
capable of meeting emission requirements. If an inspection of the appliance during operation is not
allowed by the applicant, the department shall require evidence that any non-durable parts (e.g. catalytic
combustor, gaskets, by-pass mechanisms) have been replaced as necessary to meet applicable emission
limitations.

To qualify for an alert permit or arenewal, catalyst-equipped woodstoves must be equipped with a
permanent provision to accommodate a commercially available temperature sensor that can monitor
combustor gas stream temperature within or immediately downstream (within 1.0 inch or 2.5 cm) of the
combustor surface.

Alert permitsisvalid for two years for any woodstove that uses a catalyst or other nondurable part as an
integral part, and five years for other devices.

Rule9.112 - Sole Sour ce Permits

@
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A solid fuel burning device with avalid sole source permit issued by the department may be operated
during Stage | Air Alerts and Stage || Warnings subject to the opacity limitations of Rule 9.106.

The department may only issue a new sole source permit for a pellet stove that:
(a) constitutes the sole source of heat in a private residence; and

(b) emitslessthan 1.0 gram per hour weighted average when tested using the EPA method.

The department may renew a sole source permit for asolid fuel burning device that constitutes the sole
source of heat in aprivate residenceif the solid fuel burning deviceis:

(a) apellet stove that emitsless than 1.0 gram per hour weighted average when tested using the EPA
method; or

(b) awoodstove that has a continuously renewed sole source permit originally issued prior to July 1, 1985.
A sole source permit is not eligible for renewal when the ownership of the property istransferred from

person to person.

A sole source permit is valid for one year beginning July 1% through the last day of June the following year.

Rule9.113 - Special Need Permits

@

@

Woodstoves with avalid special heed permit issued by the department may be used during an Alert subject
to the opacity limitations of Rule 9.106.

A person who demonstrates an economic need to burn solid fuel for space heating purposes by qualifying
for energy assi stance according to economic guidelines established by the U.S. Office of Management and
Budget under the Low Income Energy Assistance Program (L.I.E.A.P.), as administered in Missoula
County by the District XI Human Resources Development Council, is eligible for a Special Need permit.



3 Specia need permits may be renewed providing the applicant meets the applicable need and economic
guidelines at the time of application for renewal.

4 Special need permits are issued at no cost to the applicant.
(5) A special need permitisvalid for up to one (1) year from the date it isissued.

Rule9.114 - Temporar y Sole Sour ce Per mit
D Woodstoves with avalid temporary sole source permit may be used during Stage 1 Air Alerts and Stage 2
Warnings, subject to the opacity limitations of Rule 9.106.

2 A person may apply for atemporary sole source permit in an emergency situation if their solid fuel burning
devices do not qualify for apermit under Rule 9.111. An emergency situation includes, but is not limited
to, the following situations:

(a) where a person demonstrates his furnace or central heating system in inoperable other than through his
own actions;

(b) where the furnace or central heating system isinvoluntarily disconnected from its energy source by a
utility or fuel supplier; or

(c) where the normal fuel or energy source is unavailable for any reason.

3 The department may issue atemporary permit if it finds that:
(a) the emissions proposed to occur do not constitute a danger to public health or safety;

(b) compliance with the air stagnation plan and Rule 9.106(1) would produce hardship without equal or
greater benefits to the public; and

(c) compliance with the air stagnation plan and Rule 9.106(1) would create unreasonable economic
hardship to the applicant or render the residence as equipped severely uncomfortable for human habitation,
or cause damage to the building or its mechanical or plumbing systems.

4 The department may place conditions on atemporary permit to insure that the permittee isin compliance
with the Program when the permit expires.

5) The department shall arrange for an applicant interview to be conducted within five (5) working days of
receipt of awritten request for atemporary permit and shall render its decision within ten (10) working
days of receipt of the written request.

(6) Application to and denial by the department for atemporary permit does not prevent the applicant from
applying to the Control Board for a variance under the appropriate provisions of this Program.

) A temporary permits issued pursuant to this section isvalid for a period determined by the department, but
may not exceed one (1) year and is not renewable.

Rule9.115 - Permit Application Requirements

(0] The department shall issue a permit pursuant to the regulations of this chapter when the applicant has
submitted information, on forms supplied by the department, that indicates compliance with this chapter,
local building codes, and other applicable provisions of this Program.

(2 The department shall decide whether to issue a permit or permit renewal within ten (10) working days after
receiving an application.

Rule 9.116 — Revocation or Modification of Permit
() A permit issued under this chapter may be revoked for aviolation of:
(a) A condition of the permit;
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(b) A provision of this Program;
(c) An applicableregulation, rule or standard adopted pursuant to the FCAA; or
(d) A provision of the Clean Air Act of Montana.

A permit issued under this chapter may be modified for the following reasons:
(a) Changes in an applicable provision of this Program adopted by the Control Board, or rules adopted
under the Clean Air Act of Montang;

(b) When the department or Control Board determines modifications are necessary to insure compliance
with the provisions of this Program or an implementation plan approved by the Control Board.

The department shall notify the permittee in writing of itsintent to revoke or modify the permit. The
department’ s decision to revoke or modify apermit becomes final unless the permittee requests, in writing,
an administrative review within fifteen (15) days after receipt of the department’ s notice. Departmental
receipt of awritten request for areview initiates the department’ s appeal process outlined in Chapter 14 of
this Program and postpones the effective date of the of the department’ s decision until the conclusion of the
administrative appeals process.

Rule9.117 - Transfer of Permit

@

A permit issued under this chapter may not be transferred from one location to another or from one solid
fuel burning device to another. A permit may not be transferred from one person to another, unless re-
issued by the department.

Rule9.118 - Removal of Solid Fuel Burning Devices Upon Sale of the Property.
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After October 1, 1994, in the Air Stagnation Zone, all solid fuel burning devices contained on property to
be sold must be removed from the property or rendered permanently inoperable unless they meet the
emissions requirements listed in Section (2) of thisrule.

The following solid fuel burning devices may remain on a property in the Air Stagnation Zone to be sold:
(@) Woodstovesif the emissions do not exceed:
(i) 6.0 grams per hour weighted average when tested in conformance with the Oregon Method; or
(ii) 5.5 grams per hour weighted average when tested in conformance with the EPA Method.

(b) Commercially manufactured pellet stoves that have not been tested, but were installed prior to October
1, 1994.

(c) Fireplaces meeting the definition of Rule 9.101(6).

(d) Wood-fired, forced-air combustion furnaces that primarily heat living space, through indirect heat
transfer using forced air duct work or pressurized water systems.

Within the Air Stagnation Zone, it is unlawful for any person to complete, or allow the completion of the
sale, transfer or conveyance of any real property unless a Certificate of Compliance isfiled with the
Missoula County Clerk and Recorders Office.

() Until July 1, 2001, a Certificate of Complianceisvalid until the real property istransferred or conveyed
to anew owner. At that time, another Certificate must be filed.

(b) After July 1, 2001, once a Certificate of Compliance has been filed for a property, another certificateis
not needed if the number and type of stoves on the real property matcheswhat is on file at the department.
The department shall list properties with Certificates of Compliance on the internet. A copy of the list must
be available at the department for inspection.



5) The Certificate of Compliance must state that either:
(a) there are no solid fuel burning devices on the property; or

(b) any solid fuel burning devices on the property meet the requirements of Section (2) above.

(6) The Certificate of Compliance must be in aformat specified by the department and must be signed by the
sdller(s), the buyer(s), the real estate agent(s) of the seller(s), and if any stoves are staying on the property, a
certified inspector.

@) City Building Department inspectors and persons certified by the department to inspect and certify that
solid fuel burning devices on the real property meet the emissions limitations described by these regulations
shall sign and submit a Certificate of Compliance to the Missoula County Clerk and Recorders Office.

(8 The Certificate of Compliance does not constitute a warranty or guarantee by the department or certified
inspectors that the Solid Fuel Burning Device on the property meets any other standards of operation,
efficiency or safety, except the emission standards contained in these regulations.

Rule9.119 - Contingency M easures
() Rule 9.106(1) and 9.106(2) are modified to delete Alert class permitted devices, and Rules 9.106(3) and
9.111(1) arevoid. (See Chapter 3.)

()] All portions of this chapter that allow Alert permitsto burn during alerts or warnings are hereby rescinded.
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CLARK COUNTY
AIR QUALITY REGULATIONS

SECTION 28 - FUEL BURNING EQUIPMENT

28.1 General Provisions

28.1.1 This regulation applies to installation in which FUEL is burned for the primary purpose of
producing heat or power by indirect heat transfer in which the products of
combustion do not come into direct contact with other materials. FUELS include
those such as coke, coal, lignite, coke breeze, FUEL OiL, and wood, but do not
include refuse. When any products or by-products of a manufacturing process are
burned for the same purpose or in conjunction with any FUEL, the same maximum
emission limitations shall apply.

28.1.2 The heat content of coa shall be determined according to ASTM method D-271-64
Laboratory Sampling and Analysis of Coal or Coke or ASTM method DB-2015-
62T gross calorific vaue of solid fuel by the Adiabatic Bomb Calorimeter, which
publications are made a part of this section by reference.

28.1.3 For purposes of this regulation the heat input shall be the aggregate heat content of all
FUELs whose products of combustion pass through a stack or stacks. The heat
input value used shall be the equipment manufacturer's or designer's guaranteed
maximum input, whichever is greater. The total heat input of all FUEL-BURNING
UNITS on a plant or premises shall be used for determining the maximum
allowable amount of PARTICULATE MATTER which may be EMITTED.

28.1.4 The amount of PARTICULATE MATTER EMITTED shall be measured according to the
American Society of Mechanical Engineers Power Test Codes PTC-27, dated
1957 entitled, "Determining Dust Concentrations in a Gas Stream,” which
publication is made a part of this section by reference. The CONTROL OFFICER
may modify this testing procedure or specify the use of more current procedures
in accordance with good professional practice.

28.2 Emission Limitations

28.2.1 No PeRsON shall cause or permit the EMISSION of PARTICULATE MATTER from any

FUEL-BURNING EQUIPMENT in excess of the quantity set forth in the following
table:

Amended 07/01/04 28-1 CC Air Quality Regulations
Maximum allowabl e rate of

EMISSION of PARTICULATE

Heat input, millions of MATTER, pounds per million
BRITISH THERMAL UNITS BRITISH THERMAL UNITS of per hour heat
10 0.600

500.412

100 0.352

500 0.242

1,000 0.207

4,000 0.150



8,000 0.102

10,000 0.0904
15,000 0.0717
20,000 0.0607
40,000 0.0409
50,000 0.0358

100,000 0.0243

28.2.2 Maximum allowable EMISSION rates of PARTICULATE MATTER for heat

- - - -History:

input greater than 10 million but less than 4000 miIIionOEzis'Il'U per hour

shall be determined by using the equation Y = 1.02 X . Maximum

allowable EMISSION rates of PARTICULATE MATTER for heat inputs

equal to or greater than 4000 million BTU per hour shall be determined by
0.568

using the equation Y = 17.0 X where Y = dlowable rate of
EMISSION in pounds per million BTU and X = maximum heat input in
millions of BTU per hour.

Amended: April 23, 1987; April 24, 2001; June 3, 2003; July 1, 2004.

Amended 07/01/04 28-2 CC Air Quality Regulations
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040.051 WOOD STOVE/FIREPLACE INSERT EMISSIONS

(Amended 9/23/98; Revised 6/19/02, Effective 1/1/03; Revised 2/23/06)

SECTION A — GENERAL

1. PURPOSE: To limit particulate matter emissions and other pollutants discharged into the ambient air from
solid fuel burning devices by:

a. Setting emission standards and certifying devices;
b. Requiring removal of devices that are not certified;
c. Restricting materials that can be burned; and
d. Limiting the number devices that are not deemed low emitting.

2. APPLICABILITY: The provisions of this regulation apply to any:
a. Person that advertises, except when restrictions are noted, sells, offers to sell, or
installs any wood stove within the Health District;
b. Person that completes, or allows the completion of any:
(1) escrow transaction; and/or
(2) title change on a residential property.

SECTION B — DEFINITIONS: For the purpose of this regulation, the following definitions shall apply.
1. Antigue wood stove. Means a wood stove built before 1940 that has an ornate construction and
a current market value substantially higher than a common wood stove manufactured in the same
time period.
2. Certified. Means a solid fuel burning device has been certified in accordance with current
standards adopted by the U.S. EPA, the State of Oregon, the State of Colorado and/or appears on
the Washoe County District Health Department Official List of Certified Wood Stoves; Ref. 40 CFR,
Part 60; Oregon Administrative Rules, Chapter 340, Division 21; Colorado Revised Statute,
Regulation No. 4. (As noted also in Section 010.0255).
3. Certificate of Compliance. A permit issued for a specific location by the Control Officer for a solid
fuel burning device deeming the device certified in accordance with this regulation.
4. Cook Stove. Means a wood stove installed in the kitchen, which is primarily designed for cooking

and has a stovetop and an oven. It may also be equipped with gas burners. This wood stove is
exempt from the emission standards and requirements of Section 040.051. (As noted also in

Section 010.045).
5. Development. Is a group of multifamily dwelling structures built on a parcel of land with common
amenities. Examples of a development include but are not limited to: condominiums, apartments,
and townhouses. (Adopted 5/23/90). (As noted also in Section 010.047).
6. Fireplace. Means an open hearth or fire chamber or similarly prepared place in which a fire may
be made and which is built in conjunction with a chimney. It may have doors, provided they are not
designed with gaskets, air intake controls or other modifications, which create an air starved
operating condition. Wood-burning devices initially classified, as a wood heater (Section 010.200)
may not be modified to meet the fireplace definition. (Amended 11/16/94). (As noted also in
Section 010.063).
7. Garbage. Means putrescible animal or vegetable waste. (As noted also in Section 010.072).
8. Low emitting. Devices that are considered low emitting include but are not limited to:

a. All propane or natural gas-fired devices;

b. Pellet stoves;
c. Specific models of wood stoves or other solid fuel burning devices that meet a certified
emission rate of 1 gram/hour or less of particulate matter; and
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d. Masonry Heaters that are certified by Colorado Revised Statute, Regulation 4.



9. Notice of Exemption (NOE). A form approved by the Control Officer, containing the
notarized signatures of both the buyer and seller, attesting to the fact that the previously
occupied residential property:

a. Does not have any Solid Fuel Burning Device;

b. Has a fireplace only that does not have doors that are gasketed to make the

device airtight; or

¢. Had an uncertified wood stove removed from the residential property prior to

sale.
10. Pellet Stove. Means a solid fuel burning device designed to heat the interior of a
building. Itis a forced draft heater with an automatic feed which supplies appropriately
sized feed material or compressed pellets of wood, or other biomass material to the
firebox. (As noted also in Section 010.117).
11. Removed or Removal. Means a solid fuel burning device is physically taken off the
real property. Furthermore, the device must not be stored at any other location on the real
property or elsewhere within the Health District without the approval of the Control Officer.
12. Residential Property. Means any structure used as a dwelling including mobile,
manufactured, single and multifamily homes and/or land with outbuildings including but
not limited to barns, sheds, and garages.
13. Seasoned Wood. Means firewood with a moisture content not exceeding 20%.
14. Smoke. Means small gas-borne particles resulting from incomplete combustion,
consisting predominantly of carbon, ash, and other combustible material present in
sufficient quantity to be observable or, as a suspension in gas of solid particles in
sufficient quantity to be observable. (As noted also in Section 010.136).
15. Solid Fuel Burning Device (device). Means a device that burns wood, or any other
nongaseous or non-liquid fuels, and includes any device burning any solid fuel used for
aesthetic or space-heating purposes including but not limited to a fireplace, wood stove,
or pellet stove.
16. Stack or Chimney. Means any flue, conduit, or duct arranged to conduct any smoke,
air contaminant or emission to the atmosphere. (As noted also in Section 010.140).
17. Treated Wood. Means wood of any species that has been chemically impregnated,
painted, or similarly modified.
18. Uncertified. Means a wood stove that cannot be verified as meeting the certified
standards and/or does not appear on the Washoe County District Health Department
Official List of Certified/Exempt Wood Stoves. (As noted also in Section 010.145).
19. Waste Petroleum Products. Means hydrocarbon based or contaminated materials.
20. Wood Heater. Means an enclosed wood burning appliance capable of, and intended
for space heating, domestic water heating or indoor cooking and has an air-to-fuel ratio of
less than 35 to 1 in the low burn cycle. It also must have a usable firebox volume less
than twenty (20) cubic feet, weigh less than 800 kilograms and have a minimum burn rate
less than five (5) kilograms per hour. Appliances that are described as prefabricated
fireplaces and are designed to accommodate doors or other accessories that would
create the air starved operating conditions of a wood heater, must meet the emission
standards if they meet the criteria in the above definition with those accessories in place.
(As noted also in Section 010.200).
21. Wood Stove. For purposes of this regulation may be a:

a. wood heater;

b. pellet stove;

c. prefabricated zero clearance fireplace or a fireplace heat form with doors or

other accessories which cause the fireplace to function as a wood heater; or

d. wood heater inserted in a fireplace.




Wood stoves do not include open masonry fireplaces, barbecue devices, portable firepits,
gas—fired fireplaces or cook stoves. (Revised 9/23/98) (As noted also in Section
010.205).
SECTION C—- STANDARDS,
1. PARTICULATE MATTER EMISSION STANDARD: The particulate matter emission
standard is 7.5 grams or less of particulate matter per hour for a non-catalytic appliance or
4.1 grams or less of particulate matter per hour for a catalytic appliance. If the U.S.
Environmental Protection Agency adopts a wood stove/fireplace emission standard, which
is more stringent, that emission standard supersedes the standard in this section and
becomes effective on the date that the U.S. Environmental Protection Agency standard
becomes effective.
2. CERTIFICATION: A wood stove shall be considered certified for
purposes of these regulations as defined in 040.051.B.2.
3. EXISTING DEVICES:
a. Upon the transfer or conveyance of any residential property, currently installed
or existing wood stove(s) that are uncertified must be removed or replaced with
certified or low emitting device(s), prior to the completion of any:
(1) escrow transaction; and/or
(2) title change on a residential property.

Rendering a device inoperable is not acceptable in lieu of removal.
b. The Control Officer on a case-hy-case basis may approve an exemption from
Section 040.051.C.3.afor an Antique wood stove. Persons requesting the
exemption must provide proof of antiquity.
c. RENOVATION/REMODEL: If a residential property is undergoing a
renovation/remodel, and not changing ownership, the existing wood stove(s) may
be moved and re-installed, or the same type of fireplace(s) may be re-built. New
or additional solid fuel burning devices are prohibited in accordance with the
limitations set forth in 040.051.C.7 of this regulation.
4. VISIBLE EMISSIONS: No person may permit emissions from the stack or chimney of a
solid fuel burning device to exceed an opacity greater than that shade designated as No.
2 on the Ringelmann Chart for a period or periods aggregating more than three (3)
minutes in any one hour period. Emissions created during a fifteen (15) minute start-up
period are exempt.
5. PROHIBITED FUELS: A person shall not cause or allow any of the following materials
to be burned in a solid fuel burning device:
a. asphaltic products;
b. books and magazines;
C. garbage;
d. paints;
e. colored/wrapping paper;
f. plastic;
g. rubber products;
h. treated wood;
I. waste petroleum products;
J fuel wood that is not seasoned,;
k. coal; or
|. any other material not intended by a manufacturer for use as a fuel in a solid
fuel burning device



6. CONDITIONS FOR SELLING WOOD: A person selling wood for use

in asolid fuel burning device shall comply with the following:

a. Seasoned wood (wood with a moisture content of 20 percent or less) may be
sold for immediate use in a wood burning device.

b. Wood with a moisture content of greater than 20 percent may be sold with a
disclosure of the excessive moisture content and a recommended seasoning
period to obtain a moisture content of 20 percent or less.

7. LIMITATION ON NUMBER OF SOLID FUEL BURNING

DEVICES:

a. New Installations: The number of certified wood stoves or fireplaces installed on any
property for which a building or set-up permit is issued shall not exceed one per
acre.

b. Existing Property: In dwelling units or commercial/public facilities existing on the
effective date of this regulation, installation of additional solid fuel burning
devices is prohibited.

c. The above limitations do not apply to devices that are defined as low emitting (Section
B.8. of this regulation).

SECTION D - ADMINISTRATIVE REQUIREMENTS:

1. No local government authority within the Health District may issue a building permit to

any person to install an uncertified, or U.S. EPA exempt wood stove.

2. WOOD STOVE INSPECTORS: A person may be approved by the Control Officer to

inspect and certify that wood stoves are currently, or have been in the past, certified per

Section 040.051.

a. To obtain approval, an application must be submitted to the Control Officer.
Approval will be issued upon satisfactory completion of all requirements set forth
by the Control Officer and payment of the fee established by the Board of Health.
Annual approval may be renewed upon meeting all the requirements of the
Control Officer and payment of the renewal fee.
b. An approved inspector shall report the result of each inspection on a form
provided by the Control Officer after the fee established by the Board of Health is
paid. The approved inspector must indicate:

(1) Whether the residential property contains any solid fuel burning

device;

(2) The number of wood stoves which are certified;

(3) The number of wood stoves which are not certified.

3. EXISTING WOOD STOVES AND CHANGE OF OWNERSHIP: In order to complete

any escrow transaction, and/or title change on any residential property, the current

property owner must obtain either a Certificate of Compliance or a Notice of Exemption:
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a. The Control Officer shall issue a Certificate of Compliance if:

(1) An inspection report from an approved Wood Stove Inspector is submitted that demonstrates the residential
property contains allowable wood burning devices.

i. If the report indicates that a wood stove is uncertified, the wood stove must be removed from the
residential property and re-inspection by an approved inspector is
required.

(2) The Control Officer shall issue a Certificate of Compliance not later than seven (7) working days after receipt of a
completed inspection report from an approved Wood Stove Inspector.

i. If the Control Officer fails to act within the seven (7) working day period, any escrow transaction and/or
title change that requires a Certificate of Compliance may be completed
in lieu of issuance of said Certificate.

b. A Notice of Emption shall be submitted to the Control Office within ten (10) working days of the close of escrow

and/or title change, if:

(1) The residential property does not contain a wood stove.

(2) The residential property contains any solid fuel burning device that is to be removed before the close of escrow
and/or title change, then the Notice of Exemption can not be submitted until the
solid fuel burning device is removed from the property.

The buyer and seller of any residential property shall observe any disclosure statements supplied by the real estate

agents relating to the requirement under this regulation for the inspec tion of any wood stove.

SECTION E — COMPLIANCE AND RECORDS

1. DEALERS AFFIDAVIT OF SALE
a. A person who sells a wood stove within the Health District must report the sale to the
Control Officer within thirty (30) days from the date of sale on the form provided by the
Control Officer.

b. The form shall be provided by the Control Officer after the person pays the fee
established by the Board of Health for that form.

c. Any person who fails to notify the Control Officer of the sale is subject to the penalties
set forth in Section 020.040.

2. CERTIFICATE OF COMPLIANCE: A Certificate of Compliance issued pursuant to this section:
a. Remains valid until the residential property is transferred or conveyed to a new owner
or nine (9) months, whichever comes sooner.

b. Does not constitute a warranty or guarantee by the approved inspector or the Control
Officer that the wood stove meets any other standards of operation, efficiency or safety,
except the emission standards contained in these regulations.

3. FALSIFICATION OF INFORMATION: Any person who falsifies any information associated with

a:

a. Wood Stove Inspection;
b. Certificate of Compliance;
c. Notice of Exemption; or
d. Dealer’s Affidavit of Sale

is subject to the penalties set forth in Section 020.040, and may be subjected to the applicable penalties prescribed
by law for perjury. The revocation of the Control Officer's approval to conduct wood stove
inspections or revocation of a Certificate of Compliance may also be a result.
4. VIOLATION OF VISIBLE EMISSIONS OR PROHIBITED FUELS STANDARDS: A person who
violates Sections C.4, C.5 or C.6 of this regulation shall be issued a warning for the first
violation, and shall be provided information on proper wood burning techniques. Subsequent
violations would be subject to the penalties set forth in Section 020.040.
5. CURTAILMENT OF BURNING DURING POLLUTION ALERTS: If the concentrations of an air
containment reach or are predicted to reach levels that constitute a Stage 1 alert as defined in



Section 050.005, operation of any Solid Fuel Burning Device shall be suspended in accordance
with the requirements of Section 050.015.A.5.

040.0512 EXISTING WOOD STOVE/FIREPLACE INSERT - REPLACEMENT

(Amended 11/18/92, 11/16/94, 9/23/98; Text deleted in its entirety by DBOH 6/19/02)

040.0514 LIMITATION ON NUMBER OF SOLID FUEL BURNING DEVICES (Adopted 5/23/90,
Amended 11/16/94, 9/23/98; Text deleted in its entirety by DBOH 6/19/02)

040.055 ODOROUS OR GASEOUS CONTAMINANTS (Amended 1/89)

It is unlawful for any person to discharge, or cause to be discharged, from any source whatsoever, any quantity of
odorous or gaseous emissions, materials, or air contaminants of any kind or description, which is,
or tends to be, offensive to the senses, or injurious or detrimental to repose, health, and safety, or
which in any way unduly interferes with or prevents the comfortable enjoyment of life or property
by any property owners, residents or the general public.

The Control Officer may deem an odor complaint a confirmed violation if he is able to verify the odor episode by
reliable methods including, but not limited to: 1) actual ambient measurements of a known
substance at a level greater than it's odor threshold; or 2) verification of odors on-site by the
Control Officer; or 3) at least 75% of a group of eight or more people selected by the Control
Officer, when exposed to the odor, find it objectionable to their senses at ambient levels in areas
accessible to the public.

The Control Officer may require, by notice in writing, any source with two or more violations of this regulation within a
one year period, to submit a plan to reduce odorous emissions. This plan must demonstrate how
the source will reduce emissions to a level that will eliminate any odor episode occurrences in the
future. The plan must be submitted within 60 days of the receipt of the Control Officer's notice,
and must be implemented within a reasonable period of time thereafter, as determined by the
Control Officer.



State of Oregon



The Oregon Administrative Rules contain OARs filed through June 15, 2006

DEPARTMENT OF ENVIRONMENTAL QUALITY

DIVISION 262
RESIDENTIAL WOODHEATING
340-262-0010
Purpose

The purpose of this Division is to establish rules to control, reduce and prevent air pollution
caused by residential woodheating emissions.

Stat. Auth.: ORS 468 & ORS 468A
Stats. Implemented: ORS 468A.460

Hist.: DEQ 25-1991, f. & cert. ef. 11-13-91; DEQ 4-1993, f. & cert. f. 3-10-93; DEQ 14-1999,
f. & cert. ef. 10-14-99, Renumbered from 340-034-0001

340-262-0020

Definitions

The definitions in OAR 340-200-0020, 340-204-0010 and this rule apply to this division. If the
same term is defined in this rule and OAR 340-200-0020 or 340-204-0010, the definition in this

rule appliesto this division.

(1) "Administrator" means the administrator of the Environmental Protection Agency or the
administrator's authorized representative.

(2) "Antique Woodstove" means a woodstove built before 1940 that has an ornate construction
and a current market value substantially higher than a common woodstove manufactured in
the same time period.

(3) "Commission" means the Environmental Quality Commission.

(4) "Consumer" means any person who buys a woodstove for personal use.

(5) "Cookstove" means an indoor woodburning appliance the design and primary purpose of
which isto cook food.



(6) "Curtailment" means a period during which woodburning is prohibited due to the existence
of an air stagnation condition.

(7) "Deder" means any person engaged in selling wood- stoves to retailers or other dealers for
resadle. A dealer which isalso an Oregon retailer shall be considered to be only aretailer for
purposes of this Division.

(8) "Destroy" means to demolish to such an extent that restoration is impossible.

(9) "Department” means the Oregon Department of Environmental Quality.

(10) "Director" means the Director of the Department or the Director's authorized delegates.

(11) "EPA" means the United States Environmental Protection Agency.

(12) "Federal Regulations’ means Volume 40 CFR, Part 60, Subpart AAA, Sections 60.530
through 60.539b, dated July 1, 1993.

(13) "Fireplace” means a framed opening made in a chimney to hold an open fire.

(14) "Manufacturer" means any person who imports a woodstove, constructs a woodstove or
parts for woodstoves.

(15) "New Woodstove" means any woodstove that has not been sold, bargained, exchanged,
given away or has not had its ownership transferred from the person who first acquired the
woodstove from the manufacturer's dealer or agency, and has not been so used to have
become what is commonly known as "second hand" within the ordinary meaning of that
term.

(16) "Pelletstove’ means a woodburning heating appliance which uses wood pellets as its
primary source of fuel.

(17) "Retailer" means any personengaged in the sale of woodstoves directly to consumers.
(18) "Used Woodstove' means any woodstove that has been sold bargained, exchanged, given
away, or has had its ownership transferred from aretailer, manufacturer's dealer or agent to a

consumer.

(19) "Woodstove' or "Woodheater" means an enclosed, woodburning appliance capable of and
intended for space heating and domestic water heating that meets all of the following criteria

(& An air-to-fuel ratio in the combustion chamber averaging less than 35-to-1 as
determined by the test procedure prescribed in federal regulations, 40 CFR, Part 60,
Subpart AAA, 860.534 performed at an accredited laboratory;

(b) A usable firebox volume of less than 20 cubic feet;



(c) A minimum burn rate less than 5 kg/hr as determined by the test procedure prescribed
in federal regulations, 40 CFR, Part 60, Subpart AAA, 860.534 performed at an
accredited laboratory; and

(d) A maximum weight of 800 kg. In determining the weight of an appliance for these
purposes, fixtures and devices that are normally sold separately, such as flue pipe,
chimney, heat distribution ducting, and masonry components that are not an integral part
of the appliance or heat distribution ducting, shall not be included.

[Publications: The publication(s) referred to or incorporated by reference in thisrule are
available from the agency.]

Stat. Auth.: ORS 468 & ORS 468A

Stats. Implemented: ORS 468A.480

Hist.: DEQ 11-1984, f. & ef. 6-26-84; DEQ 5-1990, f. 3-7-90, cert. ef. 7-1-90; DEQ 25-1991, f.
& cert. ef. 11-13-91; Renumbered from 340-021-0100; DEQ 4-1993, f. & cert. ef. 3-10-93; DEQ
1-1994, f. & cert. ef. 1-3-94; DEQ 14-1999, f. & cert. ef. 10-14-99, Renumbered from 340-034-
0005

Woodstove Sales
340-262-0030
Requirementsfor Sale of Woodstoves
(1) Requirements applicable to the sale of new woodstoves:

(a) No person shall advertise to sell, offer to sell, or sell a new woodstove in Oregon unless the
woodstove has been labeled for heating efficiency and tested, certified and labeled for
emission performance in accordance with criteria, emission standards, and procedures
specified in the federal regulations, 40 CFR, Part 60, Subpart AAA;

(b) No manufacturer, dealer, retailer or individual shall alter the permanent certification label
in any way from the label approved by the Administrator pursuant to federal regulations, 40
CFR, Part 60, Subpart AAA;

(c) No manufacturer, dealer or retailer shall alter the removable label in any way from the label
approved by the Administrator pursuant to federal regulations, 40 CFR, Part 60, Subpart
AAA.

(2) Requirements applicable for the sale of used woodstoves. A person shall not advertise to sell,
offer to sell, or sell a used woodstove unless:

(a) The woodstove was certified by the Department or the Administrator on or after July 1,
1986, in accordance with emission performance and heating efficiency criteria applicable at
the time of certification;



(b) The woodstove has permanently attached an emission performance label authorized by the
Department or the EPA.

(3) Section (2) of this rule concerning used woodstoves that have not been certified shall not
apply to the following:

(@) The sdlling by a consumer of a used woodstove that has not been certified by the
Department to a person in the business of reusing, reclaiming or recycling scrap metal to be
destroyed or used as scrap metal;

(b) The remittance of a used woodstove that has not been certified by the Department by a
consumer to aretailer for the purpose of receiving areduction in price on a new residential
heating system.

[Publications: The publication(s) referred to or incorporated by reference in thisrule are
available from the agency.]

Stat. Auth.: ORS 468 & ORS 468A

Stats. Implemented: ORS 468A.500

Hist.: DEQ 11-1984, f. & €f. 6-26-84; DEQ 5-1990, f. 3-7-90, cert. ef. 7-1-90; DEQ 25-1991, f.
& cert. ef. 11-13-91; Renumbered from 340-021-0105; DEQ 4-1993, f. & cert. ef. 3-10-93; DEQ
1-1994, f. & cert. ef. 1-3-94; DEQ 14-1999, f. & cert. ef. 10-14-99, Renumbered from 340-034-
0010

340-262-0040
Exemptions
(1) A pelletstove is exempt from the following requirements:

() OAR 340-262-0110 through 340-262-0130, woodstove certification, and OAR 340-262-
0030, requirements applicable to the sale of woodstoves;

(b) OAR 340-262-0030(2), requirements applicable to the sale of used woodstoves;
(c) OAR 340-262-0200 through 340-262-0250, woodburning curtailment; and
(d) OAR 340-262-0300 through 340-262-0330, woodstove requirements.

(2) An enclosed woodheating appliance capable of and intended for residential space heating or
domestic water heating is exempt from OAR 340-262-0030, requirements applicable to the sale
of woodstoves, and OAR 340-262-0110 through 340-262-0130, woodstove certification,
provided the manufacturer holds a valid letter of exemption from the Administrator which
verifies that the appliance is not a woodstove or woodheater as defined in OAR 340-262-
0020(19).



(3) An antique stove is exempt from the requirements of:
(@) OAR 340-262-0030(2), requirements applicable to the sale of used woodstoves,; and
(b) OAR 340-262-0300 through 340-262-0330, woodstove requirements.

(4) A cookstove is exempt from the requirements of OAR Chapter 340, Division 262, except for
OAR 340-262-0200 through 340-262-0250, woodburning curtailment.

(5) A woodburning fireplace, woodstove or appliance operated within a household classified to
be at less than or equal to 125 percent of the federa poverty level is exempt from the
requirement of OAR 340-262-0200 through 340-262-0250, woodburning curtailment. The
federa poverty level is published in the Federal Register, Volume 56, Number 34, February
20, 1990, page 6859, Department of Health and Human Services.

(6) A woodstove operated in a residence that is equipped solely with woodhesat is exempt from
the requirements of OAR 340-262-0200 through 340-262-0250, woodburning curtailment.

[Publications: The publication(s) referred to or incorporated by reference in thisrule are
available from the agency.]

Stat. Auth.: ORS 468 & ORS 468A

Stats. Implemented: ORS 468A.480

Hist.: DEQ 11-1984, f. & €f. 6-26-84; DEQ 5-1990, f. 3-7-90, cert. ef. 7-1-90; DEQ 25-1991, f.
& cert. ef. 11-13-91; Renumbered from 340-021-0110; DEQ 4-1993, f. & cert. ef. 3-10-93; DEQ
1-1994, f. & cert. ef. 1-3-94; DEQ 14-1999, f. & cert. ef. 10-14-99, Renumbered from 340-034-
0015

340-262-0050
Civil Penalties

Violations of OAR Chapter 340, Division 262 are subject to OAR Chapter 340, Division 12,
Enforcement Procedures and Civil Penalties.

Stat. Auth.: ORS 468 & ORS 468A
Stats. Implemented: ORS 468A.480
Hist.: DEQ 25-1991, f. & cert. ef. 11-13-91; DEQ 4-1993, f. & cert. ef. 3-10-93; DEQ 14-1999,
f. & cert. ef. 10-14-99, Renumbered from 340-034-0020
Woodstove Certification Program
340-262-0100

Applicability



(1) OAR 340-262-0100 through 340-262-0130 shall apply to any woodstove or woodheater.

(2) The following woodhesating appliances are not subject to OAR 340-262-0100 through 340-
262-0130:

(& Open masonry fireplaces;
(b) Boilers,

(¢) Furnaces; and

(d) Cookstoves.

Stat. Auth.: ORS 468 & ORS 468A

Stats. Implemented: ORS 468A.480

Hist.: DEQ 4-1993, f. & cert. ef. 3-10-93; DEQ 1-1994, f. & cert. f. 1-3-94; DEQ 14-1999, f. &
cert. ef. 10-14-99, Renumbered from 340-034-0045

340-262-0110
Emissions Performance Standar ds and Certification

(1) Unless exempted by the Department under OAR 340-262-0040, new woodstoves advertised
for sale, offered for sale or sold in Oregon between July 1, 1990 and June 30, 1992 shall be
certified by the Administrator pursuant to federal regulation as complying with the particulate
matter emission limits specified in the federal regulations, 40 CFR, Part 60, Subpart AAA,
860.532(a).

(2) Unless exempted by the Department under OAR 340-262-0040, new woodstoves advertised
for sale, offered for sale, or sold in Oregonon or after July 1, 1992 shall be certified by the
Administrator pursuant to federal regulation as complying with the particulate matter emission
limits specified in the federal regulations, 40 CFR, Part 40, Subpart AAA, 860.532(b).

[Publications: The publication(s) referred to or incorporated by reference in thisrule are
available from the agency.]

Stat. Auth.: ORS 468 & ORS 468A

Stats. Implemented: ORS 468A.480

Hist.: DEQ 11-1984, f. & €f. 6-26-84; DEQ 5-1990, f. 3-7-90, cert. ef. 7-1-90; DEQ 25-1991, f.
& cert. ef. 11-13-91; Renumbered from 340-021-0115; DEQ 4-1993, f. & cert. ef. 3-10-93; DEQ
1-1994, f. & cert. ef. 1-3-94; DEQ 14-1999, f. & cert. ef. 10-14-99, Renumbered from 340-034-
0050

340-262-0120

General Certification Procedures



Any new woodstove sold in Oregon shall be considered to be in full compliance with Oregon
emission performance standards and rated heating efficiency requirements if the manufacturer
holds a valid Certificate of Compliance issued by the Administrator, pursuant to federa
regulations, 40 CFR, Part 60, Subpart AAA. Such a stove shall be considered Oregon certified
without any further action by the Department.

[Publications. The publication(s) referred to or incorporated by reference in thisrule are
available from the agency.]

Stat. Auth.: ORS 468 & ORS 468A

Stats. Implemented: ORS 468A.480

Hist.: DEQ 11-1984, f. & €f. 6-26-84; DEQ 5-1990, f. 3-7-90, cert. ef. 7-1-90; DEQ 25-1991, f.
& cert. ef. 11-13-91; Renumbered from 340-021-0125; DEQ 4-1993, f. & cert. ef. 3-10-93; DEQ
1-1994, f. & cert. ef. 1-3-94; DEQ 14-1999, f. & cert. ef. 10-14-99, Renumbered from 340-034-
0060

340-262-0130
L abeling Requirements
New woodstoves sold in Oregon shall have affixed to them:

(1) A permanent label, in accordance with federal regulations, 40 CFR, Part 60, Subpart AAA,
860.536.

(2) A point-of-sale removable label in accordance with federal regulations, 40 CFR, Part 60,
Subpart AAA, 8§60.536.

[Publications: The publication(s) referred to or incorporated by reference in thisrule are
available from the agency.]

Stat. Auth.: ORS 468 & ORS 468A

Stats. Implemented: ORS 468A.430

Hist.: DEQ 11-1984, f. & ef. 6-26-84; DEQ 5-1990, f. 3-7-90, cert. ef. 7-1-90; DEQ 25-1991, f.
& cert. ef. 11-13-91; Renumbered from 340-021-0135; DEQ 4-1993, f. & cert. ef. 3-10-93; DEQ
1-1994, f. & cert. ef. 1-3-94; DEQ 14-1999, f. & cert. ef. 10-14-99, Renumbered from 340-034-
0070

Woodburning Curtailment
340-262-0200
Applicability

OAR 340-262-0200 through 340-262-0250 shall apply to any portion of the state:



(1) Where the Department has determined that, under the requirements of the Clean Air Act, an
enforceable woodburning curtailment program is required as an emission reduction control
strategy for a PM1o nonattainment area and the Department has determined that the local
government or regional authority has failed to adopt or adequately implement the required
woodburning curtailment program. In determining whether alocal government or regiona
authority has failed to adequately adopt or implement a cur tailment program, the Department
shall determineif alocal government or regional authority:

(a) Has adopted an ordinance that requires the curtailment of residential woodheating at
forecasted air pollution levels which are consistent with the curtailmert conditions and
requirements specified in OAR 340-262-0210(1) and 340-262-0220(1) and (2);

(b) Isissuing on adaily basis curtailment advisories to the public consistent with OAR 340-
262-0230; and

(¢) Is conducting surveillance for compliance and is taking adequate enforcement actions
consistent with OAR 340-262-0240.

(2) Where the Department has determined that, under the requirements of the Clean Air Act, an
enforceable woodburning curtailment program is required as an emission abatement strategy to
respond to an air pollution emergency.

Stat. Auth.: ORS 468 & ORS 468A

Stats. Implemented: ORS 468A.515

Hist.: DEQ 25-1991, f. & cert. ef. 11-13-91; DEQ 4-1993, f. & cert. ef. 3-10-93; DEQ 10-1995,
f. & cert. ef. 5-1-95; DEQ 14-1999, f. & cert. ef. 10-14-99, Renumbered from 340-034-0150
340-262-0210

Determination of Air Stagnation Conditions

The Department shall utilize appropriate data and technology to develop methodology criteria for
a curtailment program that:

(1) For use as an emission reduction control strategy or contingency plan for PM 1o nonattainment
aress.

(a) Calsa Stage | advisory when the PM o standard is being approached; and

(b) CalsaStage Il advisory, when an exceedance of the PM1p standard is forecasted to be
imminent.

(2) For use as an emission abatement strategy in order to respond to an air pollution emergency:

(a) Cadlsan Alert when PM 1o alert levels have been reached and are forecasted to continued;
and



(b) Calls aWarning when PM1p warning levels have been reached and are forecasted to
continue;

(c) Alert and Warning levels are specified in OAR Chapter 340, Division 206.

Stat. Auth.: ORS 468 & ORS 468A

Stats. Implemented: ORS 468A.515

Hist.: DEQ 25-1991, f. & cert. ef. 11-13-91; DEQ 4-1993, f. & cert. ef. 3-10-93; DEQ 14-1999,
f. & cert. ef. 10-14-99, Renumbered from 340-034-0155

340-262-0220
Prohibition on Woodburning During Periods of Air Stagnation

(1) During any designated Stage | advisory, the operation of any uncertified woodstove,
fireplace, or woodburning appliance shall be prohibited unless exempted under the provisions of
OAR 340-262-0040.

(2) During any designated Stage |1 advisory, the operation of any woodstove, fireplace, or
woodburning appliance shall be prohibited unless exempted under the provisions of OAR 340-
262-0040.

(3) During any designated PM 1o Alert, the operation of any uncertified woodstove, fireplace, or
woodburning appliance shall be prohibited unless exempted under the provisions of OAR 340-
262-0040.

(4) During any designated PM 1o Warning, the operation of any woodstove, fireplace, or
woodburning appliance shall be prohibited unless exempted under the provisions of OAR 340-
262-0040.

Stat. Auth.: ORS 468 & ORS 468A

Stats. Implemented: ORS 468A.515

Hist.: DEQ 25-1991, f. & cert. f. 11-13-91; DEQ 4-1993, f. & cert. f. 3-10-93; DEQ 14-1999,
f. & cert. ef. 10-14-99, Renumbered from 340-034-0160

340-262-0230

Public Information Program

The Department or its designated representative shall implement a public information program to
disseminate the daily air pollution advisory to the local community. The public information
program shall include but may not be limited to the utilization of applicable local media

including television, radio, and newspapers.

Stat. Auth.: ORS 468 & ORS 468A
Stats. Implemented: ORS 468A.025



Hist.: DEQ 25-1991, f. & cert. ef. 11-13-91; DEQ 4-1993, f. & cert. f. 3-10-93; DEQ 14-1999,
f. & cert. ef. 10-14-99, Renumbered from 340-034-0165

340-262-0240
Enfor cement

(1) The Department or its designated representative shall monitor the level of compliance with
curtailment requirements during designated periods of air stagnation.

(2) A rebuttable presumption of aviolation shall arise if smoke is being emitted through a flue or
chimney during a curtailment period unless the household from which smoke is being emitted
has provided the Department or designated representative with information indicating that the
household or its woodburning appliance is exempt from curtailment requirements in accordance
with OAR 340-262-0040.

(3) Any person claiming an exemption to OAR 340-262-0200 through 340-262-0250 in
accordance with OAR 340-262-0040 in response to a Notice of Noncompliance shall provide the
Department with documentation which establishes eligibility for the exemption. The Department
shall review the documentation and make a determination regarding the exemption status of the
household, or woodheating appliance. The following documentation shall be submitted to the
Department for review in order to establish exemption status under the criteria of OAR 340-262-
0040:

(a) For households desiring low income exemption status a copy of the previous year tax
returns. The tax return should reflect the total combined household income for the past year;

(b) A signed affidavit attesting to the sole source status of a home (see note);

(c) A signed affidavit attesting to the certification status of the home heating appliance (see
note).

Stat. Auth.: ORS 468 & ORS 468A

Stats. Implemented: ORS 468A.025

Hist.: DEQ 25-1991, f. & cert. ef. 11-13-91; DEQ 4-1993, f. & cert. f. 3-10-93; DEQ 14-1999,
f. & cert. f. 10-14-99, Renumbered from 340-034-0170

340-262-0250
Suspension of Department Program

(1) The Department shall suspend the operation and enforcement of OAR 340-262-0200 through
340-262-0240 in any area upon determination by the Department that the local government or
regional air quality authority has adopted and is adequately implementing a woodburning
curtailment program that is at least as stringent as the program outlined in OAR 340-262-0200
through 340-262-0240.



(2) In making a determination concerning the adequacy of alocal or regional woodburning
curtailment program, the Department shall consider whether or not the local government or
regional authority:

(a) Has adopted an ordinance that requires the curtailment of residential woodheating at
forecasted air pollution levels which are consistent with curtailment conditions specified in
OAR 340-262-0210;

(b) Isissuing curtailment advisories to the public on adaily basis,
(c) Is conducting surveillance for compliance and is taking adequate enforcement actions,

(d) Any other information the Department determines is necessary to determine the adequacy
of the curtailment program.

Stat. Auth.: ORS 468 & ORS 468A

Stats. Implemented: ORS 468A.515

Hist.: DEQ 25-1991, f. & cert. ef. 11-13-91; DEQ 4-1993, f. & cert. ef. 3-10-93; DEQ 14-1999,
f. & cert. ef. 10-14-99, Renumbered from 340-034-0175

Woodstove Removal Contingency Program
340-262-0300
Applicability

OAR 340-262-0300 though 340-262-0330 shall apply to any area classified as a honattainment
areafor PM1g that does not achieve attainment by the applicable Clean Air Act deadline.

Stat. Auth.: ORS 468 & ORS 468A

Stats. Implemented: ORS 468A.480

Hist.: DEQ 25-1991, f. & cert. ef. 11-13-91; DEQ 4-1993, f. & cert. ef. 3-10-93; DEQ 10-1995,
f. & cert. f. 5-1-95; DEQ 14-1999, f. & cert. ef. 10-14-99, Renumbered from 340-034-0200

340-262-0310
Removal and Destruction of Uncertified Stove Upon Sale of Home

Except as provided for by OAR 340-262-0040, any uncertified woodstove shall be removed and
destroyed by the seller upon the sale of a home.

Stat. Auth.: ORS 468 & ORS 468A

Stats. Implemented: ORS 468A.480

Hist.: DEQ 25-1991, f. & cert. ef. 11-13-91; DEQ 4-1993, f. & cert. ef. 3-10-93; DEQ 14-1999,
f. & cert. ef. 10-14-99, Renumbered from 340-034-0205



340-262-0320
Home Seller’'s Responsibility to Verify Stove Destruction

Any person selling a home which contains an uncertified woodstove shall provide to the
Department or the Department's designated representative prior to the sale of the home, a copy of
areceipt from a scrap metal dealer verifying that the stove has been destroyed.

[NOTE: Thisruleisincluded in the State of Oregon Clean Air Act Implementation Plan as
adopted by the Environmental Quality Commission under OAR 340-200-0040.]

Stat. Auth.: ORS 468 & ORS 468A

Stats. Implemented: ORS 468A.430

Hist.: DEQ 25-1991, f. & cert. ef. 11-13-91; DEQ 4-1993, f. & cert. ef. 3-10-93; DEQ 10-1995,
f. & cert. ef. 5-1-95; DEQ 14-1999, f. & cert. ef. 10-14-99, Renumbered from 340-034-0210

340-262-0330
Home Seller's Responsibility to Disclose

Any person selling a home in which an uncertified woodstove is present shall disclose to any
potential buyer, buyer's agent or buyer's representative that the woodstove is uncertified, and
must be removed and destroyed upon sale of the home.

[NOTE: Thisruleisincluded in the State of Oregon Clean Air Act Implementation Plan as
adopted by the Environmental Quality Commission under OAR 340-200-0040.]

Stat. Auth.: ORS 468 & ORS 468A

Stats. Implemented: ORS 468A.430

Hist.: DEQ 25-1991, f. & cert. ef. 11-13-91; DEQ 4-1993, f. & cert. ef. 3-10-93; DEQ 14-1999,
f. & cert. ef. 10-14-99, Renumbered from 340-034-0215

The official copy of an Oregon Administrative Ruleis contained in the Administrative Order filed at the Archives
Division, 800 Summer St. NE, Salem, Oregon 97310. Any discrepancies with the published version are satisfied in
favor of the Administrative Order. The Oregon Administrative Rules and the Oregon Bulletin are copyrighted by the
Oregon Secretary of State. Terms and Conditions of Use
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70.94.450
Wood stoves — Palicy.

In the interest of the public health and welfare and in keeping with the objectives of RCW
70.94.011, the legislature declares it to be the public policy of the state to control, reduce, and
prevent air pollution caused by wood stove emissions. It is the state's policy to reduce wood
stove emissions by encouraging the department of ecology to continue efforts to educate the
public about the effects of wood stove emissions, other heating alternatives, and the desirability
of achieving better emission performance and heating efficiency from wood stoves. The
legislature further declares that: (1) The purchase of certified wood stoves will not solve the
problem of pollution caused by wood stove emissions; and (2) the reduction of air pollution
caused by wood stove emissions will only occur when wood stove users adopt proper methods of
wood burning.

[1987 c 405§ 1]

70.94.453
Wood stoves — Definitions.

Unless the context clearly requires otherwise, the definitions in this section apply throughout
RCW 70.94.453 through *70.94.487:

(2) "Department” means the department of ecology.

(2) "Wood stove" means a solid fuel burning device other than a fireplace not meeting the
requirements of RCW 70.94.457, including any fireplace insert, wood stove, wood burning
heater, wood stick boiler, coal-fired furnace, coal stove, or similar device burning any solid fuel
used for aesthetic or space-heating purposes in a private residence or commercial establishment,
which has a heat input less than one million British thermal units per hour. The term "wood
stove" does not include wood cook stoves.

(3) "Fireplace” means. (a) Any permanently installed masonry fireplace; or (b) any factory-
built metal solid fuel burning device designed to be used with an open combustion chamber and
without features to control the air to fuel ratio.

(4) "New wood stove" means. (a) A wood stove that is sold at retail, bargained, exchanged, or
given away for the first time by the manufacturer, the manufacturer's dealer or agency, or a
retailer; and (b) has not been so used to have become what is commonly known as "second hand"
within the ordinary meaning of that term.

(5) "Solid fuel burning device" means any device for burning wood, coal, or any other
nongaseous and nonliquid fuel, including a wood stove and fireplace.

(6) "Authority" means any air pollution control agency whose jurisdictional boundaries are
coextensive with the boundaries of one or more counties.



(7) "Opacity" means the degree to which an object seen through a plume is obscured, stated as
a percentage. The methods approved by the department in accordance with RCW 70.94.331 shall
be used to establish opacity for the purposes of this chapter.

[1987 ¢ 405 § 2]

70.94.455
Residential and commercial construction — Burning and heating device
standards.

After January 1, 1992, no used solid fuel burning device shall be installed in new or existing
buildings unless such device is either Oregon department of environmenta quality phase Il or
United States environmental protection agency certified or a pellet stove either certified or
exempt from certification by the United States environmental protection agency.

(1) By July 1, 1992, the state building code council shall adopt rules requiring an adequate
source of heat other than wood stoves in all new and substantially remodeled residential and
commercia construction. This rule shall apply (a) to areas designated by a county to be an urban
growth area under chapter 36.70A RCW; and (b) to areas designated by the environmental
protection agency as being in nonattainmert for particulate matter.

(2) For purposes of this section, "substantially remodeled” means any alteration or restoration
of a building exceeding sixty percent of the appraised value of such building within a twelve-
month period.

[1991 ¢ 199 § 503.]

70.94.457
Solid fuel burning devices — Emission performance standards.

The department of ecology shall establish by rule under chapter 34.05 RCW:

(1) Statewide emission performance standards for new solid fuel burning devices.
Notwithstanding any other provision of this chapter which alows an authority to adopt more
stringent emission standards, no authority shall adopt any emission standard for new solid fuel
burning devices other than the statewide standard adopted by the department under this section.

(a) After January 1, 1995, no solid fuel burning device shall be offered for sale in this state to
residents of this state that does not meet the following particulate air contaminant emission
standards under the test methodology of the United States environmental protection agency in
effect on January 1, 1991, or an equivalent standard under any test methodology adopted by the
United States environmental protection agency subsequent to such date: (i) Two and one- haf
grams per hour for catalytic wood stoves; and (ii) four and one-half grams per hour for all other
solid fuel burning devices. For purposes of this subsection, "equivaent” shall mean the
emissions limits specified in this subsection multiplied by a statistically reliable conversion
factor determined by the department that compares the difference between the emission test



methodology established by the United States environmental protection agency prior to May 15,
1991, with the test methodology adopted subsequently by the agency. Subsection (@) of this
subsection does not apply to fireplaces.

(b) After January 1, 1997, no fireplace, except masonry fireplaces, shall be offered for sale
unless such fireplace meets the 1990 United States environmental protection agency standards
for wood stoves or equivalent standard that may be established by the state building code council
by rule. Prior to January 1, 1997, the state building code council shall establish by rule a
methodology for the testing of factory-built fireplaces. The methodology shall be designed to
achieve a particulate air emission standard equivalent to the 1990 United States environmental
protection agency standard for wood stoves. In developing the rules, the council shall include on
the technical advisory committee at least one representative from the masonry fireplace builders
and at least one representative of the factory-built fireplace manufacturers.

(c) Prior to January 1, 1997, the state building code council shall establish by rule design
standards for the construction of new masonry fireplaces in Washington state. In developing the
rules, the council shall include on the technical advisory committee at least one representative
from the masonry fireplace builders and at least one representative of the factory-built fireplace
manufacturers. It shall be the goal of the council to develop design standards that generally
achieve reductions in particulate air contaminant emissions commensurate with the reductions
being achieved by factory-built fireplaces at the time the standard is established.

(d) Actions of the department and local air pollution control authorities under this section
shall preempt actions of other state agencies and local governments for the purposes of
controlling air pollution from solid fuel burning devices, except where authorized by chapter
199, Laws of 1991.

(e) Subsection (1)(a) of this section shall not apply to fireplaces.

(f) Notwithstanding (a) of this subsection, the department is authorized to adopt, by rule,
emission stardards adopted by the United States environmental protection agency for new wood
stoves sold at retail. For solid fuel burning devices for which the United States environmental
protection agency has not established emission standards, the department may exempt or
establish, by rule, statewide standards including emission levels and test procedures for such
devices and such emission levels and test procedures shall be equivalent to emission levels per
pound per hour burned for other new wood stoves and fireplaces regulated under this subsection.

(2) A program to:

(a) Determine whether a new solid fuel burning device complies with the statewide emission
performance standards established in subsection (1) of this section; and

(b) Approve the sale of devices that comply with the statewide emission performance
standards.

[1995 ¢ 205 § 3; 1991 ¢ 199 § 501; 1987 ¢ 405 § 4.]

70.94.460
Sale of unapproved wood stoves — Prohibited.



After July 1, 1988, no person shall sell, offer to sell, or knowingly advertise to sell a new wood
stove in this state to a resident of this state unless the wood stove has been approved by the
department under the program established under RCW 70.94.457.

[1995 ¢ 205 § 4: 1987 ¢ 405 § 7.]

70.94.463
Sale of unapproved wood stoves — Penalty.

After July 1, 1988, any person who sells, offersto sell, or knowingly advertises to sell anew
wood stove in this state in violation of RCW 70.94.460 shall be subject to the penalties and
enforcement actions under this chapter.

70.94.467
Sale of unapproved wood stoves — Application of law to advertising media.

Nothing in RCW 70.94.460 or 70.94.463 shall apply to aradio station, television station,
publisher, printer, or distributor of a newspaper, magazine, billboard, or other advertising
medium that accepts advertising in good faith and without knowledge of its violation of RCW
70.94.453 through *70.94.487.

[1987 ¢ 405 § 12]

70.94.470
Residential solid fuel burning devices — Opacity levels — Enfor cement and
public education.

(1) The department shall establish, by rule under chapter 34.05 RCW, (@) a statewide opacity
level of twenty percent for residential solid fuel burning devices for the purpose of enforcement
on acomplaint basis and (b) a statewide opacity of ten percent for purposes of public education.

(2) Notwithstanding any other provision of this chapter which may allow an authority to
adopt a more stringent opacity level, no authority shall adopt or enforce an opacity level for solid
fuel burning devices other than established in this section.

(3) Actions of the department and local air pollution control authorities under this section
shall preempt actions of other state agencies and local governments for the purposes of
controlling air pollution from solid fuel burning devices, except where authorized by chapter
199, Laws of 1991.

[1991 ¢ 199 § 502; 1987 ¢ 405 § 5]

70.94.473
Limitations on burning wood for heat.



(1) Any person in aresidence or commercial establishment which has an adequate source of heat
without burning wood shall:

(& Not burn wood in any solid fuel burning device whenever the department has determined
under RCW 70.94.715 that any air pollution episode exists in that area;

(b) Not burn wood in any solid fuel burning device except those which are either Oregon
department of environmental quality phase Il or United States environmental protection agency
certified or certified by the department under RCW 70.94.457(1) or a pellet stove either certified
or issued an exemption by the United States environmental protection agency in accordance with
Title 40, Part 60 of the code of federal regulations, in the geographical area and for the period of
time that afirst stage of impaired air quality has been determined, by the department or any
authority, for that area. A first stage of impaired air quality is reached when:

() Fine particulates are at an ambient level of thirty-five micrograms per cubic meter
measured on a twenty-four hour average; and

(i) Forecasted meteorological conditions are not expected to allow levels of fine particul ates
to decline below thirty-five micrograms per cubic meter for a period of forty-eight hours or more
from the time that the fine particulates are measured at the trigger level; and

(c) Not burn wood in any solid fuel burning device in a geographica area and for the period
of time that a second stage of impaired air quality has been determined by the department or any
authority, for that area. A second stage of impaired air quality is reached when:

() A first stage of impaired air quality has been in force and not been sufficient to reduce the
increasing fine particle [particul ate] pollution trend;

(i) Fine particulates are at an ambient level of sixty micrograms per cubic meter measured on
atwenty-four hour average; and

(iii) Forecasted meteorological conditions are not expected to alow levels of fine particulates
to decline below sixty micrograms per cubic meter for a period of forty-eight hours or more from
the time that the fine particul ates are measured at the trigger level.

(2) Actions of the department and local air pollution control authorities under this section
shall preempt actions of other state agencies and local governments for the purposes of
controlling air pollution from solid fuel burning devices, except where authorized by chapter
199, Laws of 1991.

[2005 ¢ 197 § 1; 1998 ¢ 342 § 8; 1995 ¢ 205 § 1; 1991 ¢ 199 § 504; 1990 c 128 § 2; 1987 ¢ 405 §
6]

70.94.475
Liability of condominium owners association or resident association.

A condominium owners association or an association formed by residents of a multiple-family
dwelling are not liable for violations of RCW 70.94.473 by aresident of a condominium or
multiple-family dwelling. The associations shall cooperate with local air pollution control
authorities to acquaint residents with the provisions of this section.

[1990 ¢ 157 § 2]



70.94.477
Limitations on use of solid fuel burning devices.

(1) Unless allowed by rule, under chapter 34.05 RCW, a person shall not cause or allow any of
the following materials to be burned in any residential solid fuel burning device:

() Garbage;

(b) Treated wood;

(c) Plastics;

(d) Rubber products;

(e) Animdls;

(f) Asphaltic products;

(g) Waste petroleum products,

(h) Paints; or

(1) Any substance, other than properly seasoned fuel wood, which normally emits dense
smoke or obnoxious odors.

(2) For the sole purpose of a contingency measure to meet the requirements of section
172(c)(9) of the federal clean air act, aloca authority or the department may prohibit the use of
solid fuel burning devices, except fireplaces as defined in RCW 70.94.453(3), wood stoves
meeting the standards set forth in RCW 70.94.457 or pellet stoves either certified or issued an
exemption by the United States environmental protection agency in accordance with Title 40,
Part 60 of the code of federal regulations, if the United States environmental protection agency,
in consultation with the department and the local authority makes written findings that:

(&) The area has failed to make reasonable further progress or attain or maintain a national
ambient air quality standard; and

(b) Emissions from solid fuel burning devices from a particular geographic area are a
contributing factor to such failure to make reasonable further progress or attain or maintain a
national ambient air quality standard.

A prohibition issued by alocal authority or the department under this subsection shall not
apply to aperson in aresiderce or commercial establishment that does not have an adequate
source of heat without burning wood.

[1995 ¢ 205 8§ 2; 1990 ¢ 128 § 3; 1987 c 405 § 9.]

70.94.480
Wood stove education program.

(1) The department of ecology shall establish a program to educate wood stove dealers and the
public about:

(a) The effects of wood stove emissions on health and air quality;

(b) Methods of achieving better efficiency and emission performance from wood stoves;

(c) Wood stoves that have been approved by the department;

(d) The benefits of replacing inefficient wood stoves with stoves approved under RCW
70.94.457.



(2) Persons sdlling new wood stoves shall distribute and verbally explain educational
materials describing when a stove can and cannot be legally used to customers purchasing new
wood stoves.

[1990 c 128 § 6; 1987 ¢ 405 § 3]

70.94.483
Wood stove education and enfor cement account created — Fee imposed on solid
fuel burning device sales.

(1) The wood stove education and enforcement account is hereby created in the state treasury.
Money placed in the account shall include all money received under subsection (2) of this
section and any other money appropriated by the legislature. Money in the account shall be spent
for the purposes of the wood stove education program established under RCW 70.94.480 and for
enforcement of the wood stove program, and shall be subject to legidlative appropriation.
However, during the 2003-05 fiscal biennium, the legislature may transfer from the wood stove
education and enforcement account to the air pollution control account such amounts as specified
in the omnibus operating budget hill.

(2) The department of ecology, with the advice of the advisory committee, shall set aflat fee
of thirty dollars, on the retail sale, as defined in RCW 82.04.050, of each solid fuel burning
device after January 1, 1992. The fee shall be imposed upon the consumer and shall not be
subject to the retail sales tax provisions of chapters 82.08 and 82.12 RCW. The fee may be
adjusted annually above thirty dollars to account for inflation as determined by the state office of
the economic and revenue forecast council. The fee shall be collected by the department of
revenue in conjunction with the retail salestax under chapter 82.08 RCW. If the seller failsto
collect the fee herein imposed or fails to remit the fee to the department of revenue in the manner
prescribed in chapter 82.08 RCW, the seller shall be personally liable to the state for the amount
of the fee. The collection provisions of chapter 82.32 RCW shall apply. The department of
revenue shall deposit fees collected under this section in the wood stove education and
enforcement account.

[2003 1st sp.s. ¢ 25 § 932; 1991 sp.s. ¢ 13 §§ 64, 65; 1991 ¢ 199 § 505; 1990 ¢ 128 § 5; 1987 ¢
405 § 10]]

Chapter 173-433WAC
SOLID FUEL BURNING DEVICES

WAC

173-433-010 Purpose.

173-433-020 Applicability.

173-433-030 Definitions.

173-433-100 Emission performance standards.
173-433-110 Opacity standards.

173-433-120 Prohibited fuel types.
173-433-130 General emission standards.



173-433-140 Impaired air quality criteria.
173-433-150 Curtailment.

173-433-170 Retail salesfee.

173-433-200 Regulatory actions and penalties.

WAC 173-433-010 Purpose.
This chapter, promulgated under chapters 43.21A and 70.94 RCW,
establishes emission standards, certification standards and procedures, curtailment rules, and fuel

restrictions for solid fuel burning devices.
[Statutory Authority: Chapters 70.94 and 43.21A RCW. 88-01-056 (Order 87-44), § 173-433-010, filed 12/16/87.]

WAC 173-433-020 Applicability.
The provisions of this chapter apply to solid fuel burning devicesin all areas of the state of

Washington.
[Statutory Authority: Chapters 70.94 and 43.21A RCW. 88-01-056 (Order 87-44), § 173-433-020, filed 12/16/87.]

WAC 173-433-030 Definitions.
The definitions of terms contained in chapter 173-400 WAC are incorporated by reference.
Unless a different meaning is clearly required by context, the following words and phrases as
used in this chapter, shall have the following meanings:
(1) "Adeguate source of heat" means the ability to maintain seventy degrees Fahrenheit at a point
three feet above the floor in all normally inhabited areas of a dwelling.
(2) "Certified" means that a woodstove meets emission performance standards when tested by an
accredited independent |aboratory and labeled according to procedures specified by the EPA in
"40 CFR 60 Subpart AAA - Standards of Performance for Residential Wood Heaters' as
amended through July 1, 1990.
(3) "Coal-only heater" means an enclosed, coal bur ning appliance capable of and intended for
residential space heating, domestic water heating, or indoor cooking, which has all of the
following characteristics:
() An opening for emptying ash which is located near the bottom or the side of the
appliance;
(b) A system which admits air primarily up and through the fuel bed;
(c) A grate or other similar device for shaking or disturbing the fuel bed or power driven
mechanical stoker; and
(d) The model is listed by a nationally recognized safety testing laboratory for use of coal
only, except for coa ignition purposes.
(4) "EPA" means United States Environmental Protection Agency.
(5) "New woodstove" means a woodstove that has not been sold at retail, bargained, exchanged,
or given away for the first time by the manufacturer, the manufacturer's dealer or agency, or a
retailer, and has not been so used as to become what is commonly known as "second hand"
within the ordinary meaning of that term.
(6) "Nonaffected pellet stove” means that a pellet stove has an air-to-fuel ratio equal to or greater
than 35.0 when tested by an accredited laboratory in accordance with methods and procedures
specified by the EPA in "40 cFr 60 Appendix A, REFERENCE METHOD 28A - MEASUREMENT OF AIR TO FUEL RATIO
AND MINIMUM ACHIEVABLE BURN RATES FOR WOOD-FIRED APPLIANCES" as amended through July 1, 1990.
(7) "Retailer" means any person engaged in the sale of solid fuel burning devices directly to the
public. A contractor who sells dwellings with solid fuel burning devices installed or a mail order



outlet which sells solid fuel burning devices directly to the public is considered to be a solid fuel
burning device retailer.

(8) " Seasoned wood" means wood of any species that has been sufficiently dried so as to contain
twenty percent or less noisture by weight.

(9) "Salid fuel burning device" (same as solid fuel heating device) means a device that burns
wood, coal, or any other nongaseous or nonliquid fuels, and includes any device burning any
solid fuel except those prohibited by WAC 173-433-120. This also includes devices used for
aesthetic or space-heating purposesin a private residence or commercial establishment, which
has a heat input less than one million British thermal units per hour.

(20) "Treated wood" means wood of any species that has been chemically impregnated, painted,
or similarly modified to prevent weathering and deterioration.

(11) "Woodstove" (same as "wood heater") means an enclosed solid fuel burning device capable
of and intended for residential space heating and domestic water heating that meets the following
criteriacontained in "40 CFR 60 Subpart AAA - Standards of Performance for Residential Wood
Heaters' as amended through July 1, 1990:

(&) An air-to-fuel ratio in the combustion chamber averaging less than 35.0, as determined by
EPA Reference Method 28A;

(b) A useable firebox volume of less than twenty cubic feet;

(c) A minimum burn rate less than 5 kg/hr as determined by EPA Reference Method 28;

(d) A maximum weight of 800 kg, excluding fixtures and devices that are normally sold
separately, such as flue pipe, chimney, and masonry components not integral to the appliance.
Any combination of parts, typically consisting of but not limited to: Doors, legs, flue pipe
collars, brackets, bolts and other hardware, when manufactured for the purpose of being
assembled, with or without additional owner supplied parts, into awoodstove, is considered a
woodstove. [Statutory Authority: Chapter 70.94 RCW. 91-07-066 (Order 90-58), § 173-433-030, filed 3/20/91,
effective 4/20/91. Statutory

Authority: RCW 70.94.331. 90-19-062 (Order 90-10), § 173-433-030, filed 9/17/90, effective 10/18/90. Statutory
Authority:

Chaptersy 70.94 and 43.21A RCW. 89-02-054 (Order 88-38), § 173-433-030, filed 1/3/89; 88-01-056 (Order 87-44),

§173-433-
030, filed 12/16/87.]

WAC 173-433-100 Emission performance standards.
(1) Woodstoves. On or before January 1, 1995, a person shall not advertise to sell, offer to sell,
sell, bargain, exchange, or give away a new woodstove in Washington unless it hes been tested
to determine its emission performance and heating efficiency and certified and labeled in
accordance with procedures and criteria specified in "40 CFR 60 Subpart AAA- Standards of
Performance for Residential Wood Hesaters' as amended through July 1, 1990. After January 1,
1995, woodstove sales shall comply with the requirements of subsection (3) of this section, Solid
fuel burning devices.
(2) Fireplaces. After January 1, 1997, a person shall not advertise to sell, offer to sell, sell,
bargain,
exchange, or give away afactory built fireplace unless it meets the 1990 United States
Environmental Protection Agency standards for woodstoves or equivalent standard that may be
established by the state building code council by rule. Subsection (3) of this section shall not
apply to fireplaces, including factory built fireplaces, and masonry fireplaces.
(3) Solid fuel burning devices. After January 1, 1995, a person shall not advertise to sell, offer to
sell, sell, bargain, exchange, or give away a solid fuel burning device in Washington unless it has



been certified and labeled in accordance with procedures and criteria specified in "40 CFR 60
Subpart AAA — Standards of Performance for Residential Wood Heaters' as amended through
July 1, 1990, and meets the following particulate air contaminant emission standards and the test
methodology of the United States Environmental Protection Agency in effect on January 1,
1991, or an equivalent standard under any test methodology adopted by the United States
Environmental Protection Agency subsequent to such date:

(& Two and one-half grams per hour for catalytic woodstoves, and

(b) Four and one-half grams per hour for all other solid fuel burning devices.

(c) For purposes of this subsection, "equivalent” shall mean the emissions limits specified in
this subsection multiplied by a statistically reliable conversion factor determined by
ecology that relates the emission test results from the methodology established by the
United States Environmental Protection Agency prior to May 15, 1991, to the test results
from the methodology subsequently adopted by that agency.

[Statutory Authority: Chapter 70.94 RCW and 501-506 ESHB 1028, 1991. 93-04-105 (Order 91-55), § 173-433-
100, filed 2/3/93, effective 3/6/93. Statutory Authority: Chapter 70.94 RCW. 91-07-066 (Order 90-58), § 173-433
100, filed 3/20/91, effective 4/20/91. Statutory Authority: RCW 70.94.331. 90-19-062 (Order 90-10), § 173-433-
100, filed 9/17/90, effective 10/18/90. Statutory Authority: Chapters 70.94 and 43.21A RCW. 89-02-054 (Order 88
38), § 173-433-100, filed 1/3/89; 88-01- 056 (Order 87-44), § 173-433-100, filed 12/16/87.]

WAC 173-433-110 Opacity standards.

(1) A person shall not cause or allow emission of a smoke plume from any solid fuel burning
device to exceed an average of twenty percent opacity for six consecutive minutes in any one-
hour period.
(2) State-wide opacity standard. An authority shall not adopt or enforce an opacity level for solid
fuel burning devices that is more stringent than the state-wide standard.
(3) Test method and procedures. Methods and procedures specified by the EPA in "40 CFR 60
Appendix A reference method 9 - VISUAL DETERMINATION OF THE OPACITY OF EMISSIONS FROM
STATIONARY SOURCES" as amended through July 1, 1990, shall be used to determine compliance
with subsection (1) of this section.
(4) Enforcement. Smoke visible from a chimney, flue or exhaust duct in excess of the opacity
standard shall constitute prima facie evidence of unlawful operation of an applicable solid fuel
burning device. This presumption may be refuted by demonstration that the smoke was not
caused by an applicable solid fuel burning device. The provisions of this requirement shall:

(a) Be enforceable on acomplaint basis.

(b) Not apply during the starting of a new fire for a period not to exceed twenty minutesin

any fourhour period.

(5) Education. Any person or retailer providing information on the operation of solid fuel
burning devices, such as brochures, demonstrations, and public education programs, should
include information that opacity levels of ten percent or less are attainable through proper
operation.
[Statutory Authority: Chapter 70.94 RCW and 501-506 ESHB 1028, 1991. 93-04-105 (Order 91-55), § 173-433-
110, filed 2/3/93, effective 3/6/ 93. Statutory Authority: Chapter 70.94 RCW. 91-07-066 (Order 90-58), § 173-433
110, filed 3/20/91, effective 4/20/91. Statutory Authority: RCW 70.94.331. 90-19-062 (Order 90-10), § 173-433-

110, filed 9/17/90, effective 10/18/90. Statutory Authority: Chapters 70.94 and 43.21A RCW. 88-01-056 (Order 87-
44), § 173-433-110, filed 12/16/87.]

WAC 173-433-120 Prohibited fuel types.



A person shall not cause or alow any of the following materials to be burned in a solid fuel
burning device:

(1) Garbage;

(2) Treated wood,;

(3) Plastic and plastic products,

(4) Rubber products;

(5) Animal carcasses;

(6) Asphaltic products;

(7) Waste petroleum products;

(8) Paints and chemicals; or

(9) Any substance which normally emits dense smoke or obnoxious odors other than paper to
start the fire, properly seasoned fuel wood, or coal with sulfur content less than 1.0% by weight

burned in a coal only hester.

[Statutory Authority: Chapter 70.94 RCW. 91-07-066 (Order 90-58), § 173-433-120, filed 3/20/91, effective
4/20/91. Statutory

Authority: RCW 70.94.331. 90-19-062 (Order 90-10), § 173-433-120, filed 9/17/90, effective 10/18/90. Statutory
Authority:

Chapters 70.94 and 43.21A RCW. 89-02-054 (Order 88-38), § 173-433-120, filed 1/3/89; 88-01-056 (Order 87-44),
§173-433-

120, filed 12/16/87]

WAC 173-433-130 General emission standards.
In addition to the general applicability of chapter 173-400 WAC to all emission sources;
(1) Emissions detrimental to persons or property. No person shall cause or permit the emission of
any air contaminant from an identifiable solid fuel burning device, including any air contaminant
whose emission is not otherwise prohibited by this chapter, if the air contaminant emission
causes detriment to the health, safety, or welfare of a person, plant or animal, or causes damage
to property or business.
(2) Odors. Any person who shall cause or allow the generation of any odor from any solid fuel
burning device which may interfere with any other property owner's use or enjoyment of his
property must use recognized good practice and procedures to reduce these odors to a reasonable
minimum.

[Statutory Authority: Chapter 70.94 RCW. 91-07-066 (Order 90-58), § 173-433-130, filed 3/20/91, effective
4/20/91. Statutory Authority: RCW 70.94.331. 90-19-062 (Order 90-10), § 173-433-130, filed 9/17/90, effective
10/18/90. Statutory Authority: Chapters 70.94 and 43.21A RCW. 89-02-054 (Order 88-38), § 173-433-130, filed
1/3/89.]

WAC 173-433-140 Impaired air quality criteria.
Impaired air quality shall be determined by ecology or an authority in accordance with the
following criteria:
(2) "First stage impaired air quality” - the first stage indicates the presence of:
(a) Particulate matter ten microns and smaller in diameter (PM1,) at or above an ambient level
of seventy-five micrograms per cubic meter; or
(b) Carbon monoxide at or above an ambient level of eight parts of contaminant per million
parts of air by volume (ppm).
(2) "Second stage impaired air quality" - the second stage indicates the presence of particulate
matter ten microns and smaller in diameter (PMo) at or above an ambient level of one hundred
five micrograms per cubic meter.



(3) On or after duly 1, 1995, if an authority has geographically limited the use of solid fuel
burning devices as specified under WAC 173-433-150(6), a single stage of impaired air quality
will apply within the geographical area defined by the authority. A single stage of impaired air
quality indicates the presence of:

(8) Particulate matter ten microns and smaller in diameter (PM1,) at or above an ambient level
of ninety micrograms per cubic meter; or

(b) Carbon monoxide at or above an ambient level of eight parts of contaminant ppm.

(4) Acceptable ambient air quality measurement methods.

(8) Particulate matter ten microns and smaller in diameter (PM.).

(i) Procedures specified by the EPA in "0 cFr 50, APPENDIX J - REFERENCE METHOD FOR THE
DETERMINATION OF PARTICULATE MATTER AS PM10 IN THE ATMOSPHERE " as amended through July
1, 1990, shall be used to gather reference ambient PM., data on a twenty-four-hour
average.

(if) More timely ambient PM:, measurement methods may be utilized to evaluate air
quality impairment if accepted and approved by ecology. Any alternative method for
evaluating air quality impairment for the purpose of curtailing solid fuel burning device
use must be done at the same location and in parallel to the reference method, and must
be related to the reference method by a mathematical relationship with a correlation
coefficient of no less than 0.85.

(b) Carbon monoxide (CO) must be measured on an eight-hour average in accordance with
procedures specified by the EPA in "40 cFR 50, APPENDIX C - REFERENCE METHOD FOR THE
DETERMINATION OF CARBON MONOXIDE IN THE ATMOSPHERE (NON-DISPURSIVE INFRARED PHOTOM I:_l'RY)II as
amended through July 1, 1990.

(c) All monitors used to measure PM1, for evaluation of air quality impairment due to solid
fuel burning device use must be sited in accordance with EPA siting criteriain or near

affected residential areas.
[Statutory Authority: Chapter 70.94 RCW. 91-07-066 (Order 90-58), § 173-433-140, filed 3/20/91, effective
4/20/91.]

WAC 173-433-150 Curtailment.
(1) Whenever ecology or an authority has declared the first stage of impaired air quality for a
geographical area a person in aresidence or commercia establishment within that geographical
area with an adequate source of heat other than a solid fuel burning device shall not operate any
solid fuel burning device, unless the solid fuel burning device is one of the following:
(a) A nonaffected pellet stove; or
(b) A woodstove certified and labeled by the EPA under "40 CFR 60 Subpart AAA -
Standards of Performance for Residential Wood Heaters' as amended through July 1, 1990;
or
(c) A woodstove meeting the "Oregon Department of Environmental Quality Phase 2"
emissions standards
contained in Subsections (2) and (3) of Section 340-21-115, and certified in accordance with
"Oregon Administrative Rules, Chapter 340, Division 21 - Woodstove Certification” dated
November 1984.
(2) Whenever ecology or an authority has declared the second stage of impaired air quality for a
geographical area a person in aresidence or commercia establishment within that geographical
areawith an adequate source of heat other than a solid fuel burning device shall not operate any
solid fuel burning device.



(3) Whenever ecology has declared an air pollution episode at a level above forecast a person in
aresidence or commercia establishment within that geographical area with an adequate source
of heat other than a solid fuel burning device shall not operate any solid fuel burning device.
(4) The following matrix graphically illustrates the applicability of different types of solid fuel
burning devices to the provisions of subsections (1) through (3) of this section:
(5) On or after July 1, 1995, an authority may prohibit use of solid fuel burning devices within
specific geographical aress:
(a) The following factors shall be considered in the exercise of this limitation:
(1) The contribution of solid fuel devices that do not meet the standards set forth in "40 CFR
60 Subpart AAA - Standards of Performance for Residential Wood Heaters' as amended
through July 1, 1990, to nonattainment of national ambient air quality standards,
(i) The population density of the applicable geographical area; and
(iii) The public health effects of the use of solid fuel devices which do not meet the standards
set forth in "40 CFR 60 Subpart AAA - Standards of Performance for Residential Wood
Heaters' as amerded through July 1, 1990.
(b) The following solid fuel devices are exempted from this limitation:
(i) Fireplaces,
(it) Woodstoves certified and labeled by the EPA under "40 CFR 60 Subpart AAA -
Standards of Performance for Residential Wood Hesaters' as amerded through July 1,
1990; or
(iii) Nonaffected pellet stoves.
(c) An authority shall allow an exemption from this subsection for low-income persons who
reside in the geographical area affected by this subsection.
(6) On or after July 1, 1995, whenever an authority has declared impaired air quality in
accordance with criteria contained in WAC 173-433-140(3) for a geographical area defined
under subsection (5) of this section, a person in aresidence or commercial establishment within
that geographical area shall not operate any solid fuel burning device.
(7) A person responsible for an applicable solid fuel burning device aready in operation at the
time an episode is declared shall withhold new solid fuel for the duration of the episode. A
person responsible for an applicable solid fuel burning device already in operation at the time
impaired air quality is declared shall withhold new solid fuel for the duration of the impaired air
quality. Smoke visible from a chimney, flue or exhaust duct after three hours has elapsed from
the declaration of the episode or impaired air quality shall constitute prima facie evidence of
unlawful operation of an applicable solid fuel burning device. This presumption may be refuted
by demonstration that the smoke was not caused by a solid fuel burning device.
(8) Ecology, authorities, health departments, fire departments, or local police forces having
jurisdiction in the area may enforce compliance with the above solid fuel burning device
curtailment rules after three hours has elapsed from the declaration of the episode or impaired air
quality.
[Statutory Authority: Chapter 70.94 RCW. 91-07-066 (Order 90-58), § 173-433-150, filed 3/20/91, effective
4/20/91. Statutory Authority: RCW 70.94.331. 90-19-062 (Order 90-10), § 173-433-150, filed 9/17/90, effective

10/18/90. Statutory Authority: Chapters 70.94 and 43.21A RCW. 88-01-056 (Order 87-44), § 173-433-150, filed
12/16/87.]

WAC 173-433-170 Retail salesfee.
(1) A person salling a solid fuel burning device at retail shall collect afee from the buyer,
pursuant to RCW 70.94.483.



(2) The fee shadl be:

(a) Set at aminimum of thirty dollars on January 1, 1992. Thereafter, ecology may annually
adjust the fee to account for inflation as determined by the office of the state economic and
revenue forecast council. Adjustments in the fee should be rounded down to the nearest
dollar.

(b) Applicable to all new and used solid fuel burning devices.

(c) Procedures for masonry fireplaces. Generally, contractors will collect, pay, and report the
fee to the department of revenue on the combined excise tax return for the tax reporting
period during which the retail salestax is billed to the customer for the construction of the
masonry fireplace. (See WAC 458-20-170 for a detailed explanation.) Collection and
payment of the fee by contractors shall be in accordance with the following:

(1) A masonry contractor or other subcontractor who builds a masonry fireplace. The
retail sale occurs at the time the general or prime contractor or customer is billed for the
work. The masonry contractor or other subcontractor must collect the fee and pay it to
the department of revenue, unless the masonry contractor or other subcontractor has
received aresale certificate from the genera or prime contractor. The fee shall be
reported on the combined excise tax return.

(ii) A genera or prime contractor building a custom building. The retail sale occurs at the
time the customer is billed for the construction. The fee is charged and reported with
the first progress payment after the masonry fireplace has been substantially completed.
If agenera or prime contractor subcontracts the work on a custom building to a
masonry or other contractor, the general or prime contractor may give the masonry or
other subcontractor a resale certificate. The general or prime contractor is responsible to
collect the fee and pay it to the department of revenue. The fee is reported on the
combined excise tax return.

(i) A genera or prime contractor building a speculation building. The fee is required to
be paid at the time the fireplace is complete. The fee must be reported to the department
of revenue on a combined excise tax return and paid to the department of revenue. If
the prime or general contractor subcontracts the building of the masonry fireplace to a
masonry contractor or other subcontractor, the general or prime contractor may not give
aresale certificate to the masonry or other subcontractor. The masonry or other
subcontractor must collect and pay the fee to the department of revenue as provided in
(c)(i) of this subsection.

(d) Procedures for al other solid fuel burning devices. Collected by the retailer at the time of
sale and remitted to the department of revenue in conjunction with the retail sales tax under
chapter 82.08 RCW.

(3) If the retailer or contractor fails to collect and remit the fee to the department of revenue as
prescribed in chapter 82.08 RCW, the retailer or contractor shall be personally liable to the state
for the amount of the fee, with subsequent actions taken in accordance with the collection
provisions of chapter 82.32 RCW.

(4) Beginning July 1, 1990, and each calendar quarter thereafter, the funds collected under RCW
70.94.483 shall be used solely for the purposes of public education and enforcement of the solid
fuel burning device program. The department shall distribute the funds from the woodstove
education and enforcement account as follows:

(a) Sixty-six percent of the funds shall be distributed to those local air authorities with
enforcement programs, based upon the fraction of the total state population residing in the



counties within their respective jurisdictions. Population figures used to establish this
fraction shall be determined by the office of financia management. Where an activated
local air authority does not exist or does not implement an enforcement program, or elects
not to receive the funds, ecology shall retain the funds that would otherwise be distributed
under this subsection; and
(b) Thirty-four percent of the funds shall be distributed to ecology for the purposes of
enforcement and educating the public about:
(i) The effects of solid fuel burning device emissions upon health and air quality; and
(if) Methods of achieving better efficiency and emission performance from solid fuel
burning devices.
[Statutory Authority: Chapter 70.94 RCW and 501-506 ESHB 1028, 1991. 93-04-105 (Order 91-55), § 173-433-
170, filed 2/3/93, effective 3/6/93. Statutory Authority: Chapter 70.94 RCW. 91-07-066 (Order 90-58), § 173-433-

170, filed 3/20/91, effective 4/20/91. Statutory Authority: Chapters 70.94 and 43.21A RCW. 89-02-054 (Order 88-
38), §173-433-170, filed 1/3/89.]

WAC 173-433-200 Regulatory actions and penalties.
A person in violation of this chapter may be subject to the provisions of WAC 173-400-230
Regulatory actions and WAC 173-400-240 Criminal penalties.

[Statutory Authority: RCW 70.94.331. 90-19-062 (Order 90-10), § 173-433-200, filed 9/17/90, effective 10/18/90.
Statutory Authority: Chapters 70.94 and 43.21A RCW. 88-01-056 (Order 87-44), § 173-433-200, filed 12/16/87.]
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Table B.01

Cost Caculations for the Replacement of an Existing Uncertified Freestanding Cordwood Stove

Scenario Replacement of an Existing Uncertified Freestanding Cordwood Stove
Uncertified Certified Sl Gas Stove -|Gas Stove - Gas Gas Gas Gas
. . Freestanding NSPS Non- NSPS Pellet | Natural Natral | SOV | sove- | S92 | stove-
RISENE] IDEYE Cordwood Catalytic Catalytic Stove Gas, B |Gas, Direct N LPG, B LPG’ LPG, Vent
Stove Cordwood | Cordwood Vent Vent Gas, Vent Vent Direct Free
Stove Stove Free Vent
Install/ Replacement Cost ($) - 3367 4150 3850 3400 3400 3400 3367 3367 3367
Lifetime (yrs) - 19.3 19.3 15.0 17.7 17.7 17.7 17.7 17.7 17.7
Annualized Install/ Replacement ($/yr) - 174.1 214.7 256.7 192.5 192.5 192.5 190.6 190.6 190.6
Chimney Cleaning ($/ cleaning) 150 150 150 125 - - - - - -
Frequency (cleaning/ year) 1.5 1 1 1 - - - - - -
Annualized ($/yr) 225 150 150 125 - - - - - -
Cat replace ($/yr) - - 43.00 - - - - - - _
Electricity ($/yr) - - - 66.28 25.12 25.12 25.12 25.12 25.12 25.12
Ancillary Cost ($/yr) 225 150.00 193.00 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Install/Ancillary Cost ($/yr) 225.00 324.14 407.66 447,94 | 217.57 217.57 217.57 | 215.68 | 215.68 | 215.68
Table B.0O2
Cost Calculations for the Replacement of an Existing Uncertified Cordwood Fireplace Insert
Scenario Replacement of an Existing Uncertified Cordwood Fireplace Insert
- Certified Certified
N Corawood | NSPSNom | NSPS | oo O Ol | Natural | nsen. | G2 Insert- (Gas insert
Heating Device Fireplace Catalytic Catalytic Insert Gas, B |Gas, Direct| Gas, Vent | LPG, B LPG, Direct | LPG, Vent
Insert Cordwood Cordwood Vent Vent Free Vent vent Free
Insert Insert
Install/ Replacement Cost ($) - 3767 3700 3667 3350 3350 3350 3300 3300 3300
Lifetime (yrs) - 19.3 19.3 15.0 17.7 17.7 17.7 17.7 17.7 17.7
Annualized Install/ Replacement ($/yr) - 194.8 191.4 244.4 189.6 189.6 189.6 186.8 186.8 186.8
Chimney Cleaning ($/ cleaning) 175 150 150 125 - - - - - -
Frequency (cleaning/ year) 2 1 1 1 - - - - - -
Annualized ($/yr) 350 150 150 125 - - - - - -
Cat replace ($/yr) - - 43.00 - - - - - - -
Electricity ($/yr) 25.12 25.12 25.12 66.28 25.12 25.12 25.12 25.12 25.12 25.12
Ancillary Cost ($/yr) 375.12 175.12 218.12 191.28 25.12 25.12 25.12 25.12 25.12 25.12
Install/Ancillary Cost ($/yr) 375.12 369.94 409.50 435.72 214.74 214.74 214.74 211.91 211.91 211.91




Table B.03
Cost Calculations for the Addition of an Insert or Gas Log Set to an Existing Cordwood Fireplace without Insert Used for Heating

Scenario Addition of an Insert or Gas Log-Set to an Existing Cordwood Fireplace without Ins ert Used for Heating
Certified | Certified Gas Gas Gas Gas Vent-
_ _ i?rrggggg NSPS an- NSPS_ Pellet Insert- G?\Isalt:?;rt- Insert- Inngft- Insert- | Insert- |Free Gas Frggné_as
Heating Device Used for | Catalytic | Catalytic | 2% | Natural Gas. Direct Natural LPG, B LPG, | LPG, |Log Set- Log Set-
Heating Cordwood | Cordwood Gas, B Vent Gas, Vent Vent Direct | Vent | Natural LPG
Insert Insert Vent Free Vent Free Gas
Install/ Replacement Cost ($) - 3600 3500 3500 3233 3233 3233 3200 3200 3200 1493 1477
Lifetime (yrs) - 19.3 19.3 15.0 17.7 17.7 17.7 17.7 17.7 17.7 12.7 12.7
Annualized Install/ Replacement ($/yr) - 186.2 181.0 233.3 | 183.0 183.0 183.0 181.1 181.1 | 181.1| 117.9 116.6
Chimney Cleaning ($/ cleaning) 150 150 150 125 - - - - - - - R
Frequency (cleaning/ year) 1 1 1 1 - - - - - - - -
Annualized ($/yr) 150 150 150 125 - - - - - - - -
Cat replace ($/yr) - - 43.00 - - - - - - - - -
Electricity ($/yr) - 25.12 25.12 66.28 | 25.12 25.12 25.12 25.12 25.12 | 25.12 | 25.12 25.12
Ancillary Cost ($/yr) 150 175.12 218.12 |191.28| 25.12 25.12 25.12 25.12 25.12 | 25.12 | 25.12 25.12
Install/Ancillary Cost ($/yr) 150.00 361.32 399.15 |424.61| 208.13 208.13 208.13 | 206.25 | 206.25 [206.25| 143.01 | 141.69
Table B.04

Cost Calculations for the Replacement of an Existing Centralized Cordwood Heating System

Scenario Replacement of an Existing Cordwood Furnace or Boiler
Centralized Gas Furnace or
Heating Device Cgrdwood PeIIetg(tJJ"rgﬁice °"l Boiler-Natural Gagozgm_asg or
Heating System Gas
Install/ Replacement Cost ($) - 4575 3675 3675
Lifetime (yrs) - 16.0 16.0 16.0
Annualized Install/ Replacement ($/yr) - 285.9 229.7 229.7
Chimney Cleaning ($/ cleaning) 150 150 - -
Frequency (cleaning/ year) 1 1 - -
Annualized ($/yr) 150 150 - -
Cat replace ($/yr) - - - -
Electricity ($/yr) 158.69 239.91 158.69 158.69
Ancillary Cost ($/yr) 308.69 389.91 158.69 158.69
Install/Ancillary Cost ($/yr) 308.69 675.85 388.38 388.38




Table B.05

Cost Calculations for the Addition of a Gas Log Set or Use of Wax/Fiber Firelogs with an Existing Fireplace

Addition of a Gas Log Set or Use of Wax/Fiber Firelogs with an Existing Fireplace

Scenario
Cordwood
_ _ Fireplace Vent-Free Gas Vented Gas Log Vent-Free [ Vented Wa_x/Fiber
Heating Device Used fqr Log Set-Natural Set-Natural Gas Gas Log Gas Log Firelog
Aesthetic Gas Set-LPG | Set-LPG Fuel
Purposes
Install/ Replacement Cost ($) - 1493 1483 1477 1467 NA
Lifetime (yrs) - 12.7 12.7 12.7 12.7 -
Annualized Install/ Replacement ($/yr) - 117.9 116.8 116.6 115.5 -
Chimney Cleaning ($/ cleaning) 150 - - - - 150
Frequency (cleaning/ year) 0.5 - - - - 0.5
Annualized ($/yr) 75 - - . - 75
Cat replace ($/yr) - - - - - -
Electricity ($/yr) - 0.39 0.39 0.39 0.39 -
Ancillary Cost ($/yr) 75.00 0.39 0.39 0.39 0.39 75.00
Install/Ancillary Cost ($/yr) 75.00 118.28 117.18 116.96 115.87 75.00

NA = Not Applicable




Table B.06
Fuel Cost and Heat Content by Tree Species

Average Cost ” Cost of
Species of Wood LHV (MJ/kg) Available Heat

($/kQ) ($/MJ)

Douglas fir 0.15 19.6 0.0077
Atlantic white cedar 0.15 18.1 0.0083
Pitch pine 0.15 24.7 0.0061
Eastern white pine 0.15 19.5 0.0077
Bald cypress 0.15 21.5 0.0070
Eastern hemlock 0.15 18.7 0.0080
IMaple spp 0.15 18.6 0.0081
Birch spp. 0.15 18.7 0.0080
Hickory spp. 0.15 18.7 0.0080
American beech 0.15 19.0 0.0079
\White ash 0.15 19.1 0.0079
Yellow poplar 0.15 19.3 0.0078
\White oak 0.15 19.0 0.0079
Northern red oak 0.15 18.7 0.0080
Black oak 0.15 17.6 0.0085
Elm spp. 0.15 19.0 0.0079
Average 0.15 19.36 0.0078
Standard Deviation 0.00 1.65 0.0006

*Average of cost per cord by state™/ Average of mass per cord by state’ ™" = $0.15/kg
**Reference 42



Cordwood Cost for MANE-VU region

The firewood suppliers were identified by online yellow pages or local newspaper classified ads.
If asupplier’ s website provided pricing of a cord of seasoned hardwood, split and delivered, that
price was recorded. If the supplier’s classified ad listed the price for a cord of seasoned
hardwood, split and delivered, that price was recorded. Otherwise, the supplier was telephoned
and asked for the price of a cord of seasoned hardwood, split and delivered.

The pellet suppliers were identified by online yellow pages. Each supplier was telephoned and
asked for the price of aton of pellets delivered. |f delivery was not available, $25 was added to

the price to cover delivery cost.

COMPANY CITY STATE | FIREWOOD | PELLETS
Phelps & Sons Inc. Vernon Rockville CT $320
Thompson G Merrit & Sons | Mansfield Depot CT $249
Academy Farm Stafford Springs CT $259
Manville & Sons Firewood Mansfield Center CT $165
James Gillespie Sharon CT $175
Al’s Affordable Tree Laurel DE $140
Leo Friel Wilmington DE $200
Tri State Tree Service Milton DE $180
Robert Gallo New Castle DE $175
Fireplace Specialties Selbyville DE $260
Island Firewood Levittown NY $160
AAA Northern Firewood Central Square NY $215
Adirondack Firewood Bright Waters NY $170
Alpine Firewood Buffalo NY $98
Trees Plusl| Garnerville NY $175
Cornerstone Stoves & Falconer NY $235
Accessories
Hearthshop at Universal Utica NY $254
Building Supply Inc
Curtis Lumber Queenbury NY $260
Agway Clinton Corners NY $300
Buzzell Trucking & Kingston NH $285
Firewood
Treehugger Farms Westmoreland NH $211
All Basics Stove Shop Merrimack NH $275
Chop Chop Firewood Hardwick VT $170
Colton Enterprises Pittsfield VT $250
Montpelier Stove Works Montpelier VT $260
Friends of the Sun Brattleboro VT $290
Cut-Rite Tree Coventry RI $200




COMPANY CITY STATE | FIREWOOD | PELLETS
Verrier Tree Service West Greenwich RI $200
Stove Pipe Fireplace Shop Warwick RI $269
Benton Lloyd Firewood & Fork MD $200
Mulch
Frederick Wood Products Frederick MD $185
A-1 Firewood Bd Air MD $150
The Shade House Baltimore MD $215
Tomczak Louis Germantown MD $180
Mace Energy Supply Smithsburg MD $247
Survival Products Salisbury MD $255
Ace Hardware & Hearth Pasadena MD $265
GTL Forest Products Westminster MA $200
Beech Hill Firewood Newton MA $295
Harrington Hardwood Holden MA $170
|ce House Inc. Brockton MA $310
Pellets Direct Oxford MA $275
Turnpike Acres Pellet Stove | Ludlow MA $285
Shop
Fireplace Showcase Seekunk MA $275
Aaron’'s Custom Firewood Middletown NJ $185
Countryside Landscaping & | Whitehouse Station NJ $170
Tree Experts
Dion’'s Tree Service & Howell NJ $200
Firewood
Dujets Tree Service Little Falls NJ $150
SOS Woodstoves Hackettstown NJ $305
Agway New Egypt NJ $300
A H Reiff Firewood Carlide PA $150
Helverson Bros Firewood Kintnersville PA $175
Randy Piper Green Castle PA $100
D & SLogging Thompson PA $110
Firewood Industries Harrisburg PA $130
Flameworks LLC Roxbury PA $205
Logland Forest Products Showhegan ME $155
LR Liberty Firewood Showhegan ME $130
Southern Maine Firewood Gorham ME $210
RC McLucas Portland ME $175
Mark Eastman Firewood Bangor ME $200
Finest Hearth & Home Y armouth ME $375
Fireside Stove Shop Auburn ME $294
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.y Tel: (703) 522-0086 * Fax: (703) 522-0548
Hearth, Patio & Barbecue Association

hpbamail@hpba.org
www.hpba.org

To: Dr. James Houck, OMNI
From: John Crouch, Director of Public Affairs, HPBA
Date: June 28, 2006

Re: Cost estimate Surveys of various Hearth Products on an Installed Basis

At your request we attempted to quickly survey representative retailers in some of the MANE-
VU states, is order to ascertain the total installed costs of various woodstove Changeout
options.

Given the short turnaround time, we were only able to obtain a few responses, covering 3 of
the MANE-VU states, Pennsylvania, New York, and Massachusetts. While we made an
effort to contact leading retailers, the response we received is thin. On the other hand, these
respondents sell these products every day, on an installed basis, and operate is a very
competitive environment, so their opinions clearly outweigh those of national manufacturers.

The one area in which some of them may not be qualityed to answer, is the question
regarding the useful life of a catalytic converter, since some of them do not sell catalytic
stoves. On this subject | checked with the technical department of a major North East Stove
manufacturer who has some history with catalytic converters, and his response was:

... in general I'd say an average replacement time (the range can be quite wide depending on
use of the stove) would be after 4 seasons. This is when | feel they ‘should’ be replaced for
good performance rather than ‘must be’ replaced, the later being very hard to determine by the
end user. What | have seen over the years is that even catalysts that appear crumbled and
degraded can still be effective.

Based on this informed response, and the bulk of the retailers responses, | would say that 4
years is a reasonable and appropriate time frame for a catalytic element. | would also add,
from my own experience, that other components of a catalytic appliance, including the seal
on the by-pass system, need to be inspected, and may need to be serviced at this same
interval, as well.

There are a number of general caveats to the responses:

1) Our retailers, by and large, do not sell gas furnaces, and may not be accurate on the
installed price of this product, consequently most did not answer this question.



2) Virtually none of our member retailers, in any state, carry all of these products. The prices
reported here are the ‘best guess’ of a very limited subset of stores. Some stores clearly
gave opinions on items they do not carry, particularly the “Lifetime” questions.

3) Itis not clear from the responses that all the dealers understood the difference implied
between the Question on Replacement of an existing conventional stove, and, Installation of
a new unit into a fireplace. | report the numbers as given, but in my opinion, there should be
a minimum of $100 added to the cost of all the replacement options to cover the cost of
removal and disposal of the old stove.

4) Labor rates & overhead costs differ from Rural to Urban areas. The two dealers from New
York state differed, sometimes substantially. Their answers are averaged here for that state.



Cost Estimates

Typical or average costs, including appliance costs, labor, ancillary hardware, such as, chimney and
chimney connector pipe, carpentry and masonry work, disposal of old appliance, gas plumbing (for gas
appliances assume home has natural gas or LPG).

Bottom line — if a customer calls and you have never seen their house, on the average, what will their
total cost be? Again on the average. Please provide one number not arange.

Numbersgiven areall in whole dollars, and are from:
Pennsylvania—N.Y. - Mass

Category Cost

Replace a conventional pre-EPA
certification cordwood stove with:

Certified non-catalytic cordwood stove | 4000---3400--- 2400

Certified catalytic cordwood stove 4000---4100--- NA

Pellet stove 4000--- 3900--- 3550
Gas stove — natural gas 3100---3200---3600
Gas stove— L PG 3100--- 3200---3500

Replace an existing conventional pre- EPA
certification fireplace insert with:

Certified non-catalytic cordwood insert | 4000--- 3500--- 3500

Certified catalytic cordwood insert 4200---3000---NA

Pellet insert 3700---3400--- 3600
Gas insert — natural gas 2900--- 3300---3550
Gasinsart —L PG 2900---3200--- 3500

Installation of a new device into an existing
fireplace

Certified non-catalytic cordwood insert | 3800---3500--- 3500

Certified catalytic cordwood insert 4000---3000---NA

Pellet insert 3400---3400--- 3700
Gas insert — natural gas 2900--- 3300---3500
Gasinsart —L PG 2900---3200---3500
Gaslog set — natural gas 900---- 1250---2300 (includes glass doors)
Gaslog set — LPG 900---- 1200---2300 “ * *
Replacement of an older cordwood furnace
or boiler with:
Pellet furnace or boiler 4300---4250
Gas furnace NA
Fuel Costs |
cord of split wood delivered 210---240---225
ton of pellets delivered 260---282---250
wax/fiber firelog (per 5 or 6 1b log) 2.75---NA---NA




Misc. questions:
Length of time that a catalyst lasts in a stove or insert. 4 yrs.
Cost of replacing acatalyst 100 ----275---140

Lifetime of a cordwood stove or insert yrs, 20—18---20

of apellet stove or insert yrs, 12---18---15
of agas stove or insert yrs, 20---18---15
of agaslog set yIs, 18—10---10
of a cordwood furnace yrs, 18—10---15
of an inside cordwood boiler yrs, 18---10---15
of an outside cordwood boiler yrs, 15---7--- 15

of apellet furnace yrs 18---15--15



July 11, 2006

Mark McSweeney

Executive Director

National Chimney Sweep Guild
2155 Commercia Drive
Plainfield, IN 46168

Dear Mark

Aswe discussed over the phone, OMNI Environmental Services has been contracted by the Mid-
Atlantic Regional Air Management Association to perform a cost-benefit analysis for the
reduction of air pollutants from residential wood combustion in the MANE-VU region
(Connecticut, Delaware, the District of Columbia, Maine, Maryland, Massachusetts, New
Hampshire, New Jersey, New Y ork, Pennsylvania, Rhode Island, and Vermont). The reduction
in air pollutants would be accomplished by replacing old technology appliances with newer ones,
or with the use of different fuels.

An estimate of the typical cost and frequency of chimney sweeping in the MANE-VU regionis
needed in the cost-benefit analysis as the frequency of chimney sweeping would, of course,
change with the change in heating appliances or fuels used. For the calculations a single number,
not a range, will be used.

The attached table lists the parameters. Probably many of the costs are the same for the different
categories but the frequency changes. | know there are many variables but OMNI is charged to
put together the most common or typical scenario.

Thank you for your assistance.

Sincerdly,

James E. Houck, Ph.D.



Category

“Frequency of Chimney Sweepings That Is
Appropriate (number/yr)

**Typica Cost to Home
Resident ($ per sweeping)

Older Conventional Pre-EPA
Certification Freestanding
Cordwood Stove

Minimum recommendation is once per year.

2 times or more may be required dueto
additional deposit buildup (1/4” deposit is
an indicator of need for sweeping).

Genera range of $100-$200.

EPA-Certified Non-Catalytic
Freestanding Cordwood Stove

Annualy

Genera range of $100-$200.

EPA-Certified Catalytic
Freestanding Cordwood Stove

Annually

Genera range of $100-$200.

Older Conventiona Pre-EPA
Certification Cordwood
Fireplace Insert

1 to 3 times annualy may be required. Few
owners have it done often enough.

This varies grestly depending on
the type of installation (ie. full
reline, “dammer”, direct connect,
etc), which may cause the cost to
exceed the genera range.

EPA-Certified Non-Catalytic | Annually This varies greatly depending on

Cordwood Fireplace Insert the type of installation. Proper
installation of an EPA Certified
unit is assumed and could likely
better control these costs.

EPA-Certified Catalytic Annually This varies greatly depending on

Fireplace Insert

the type of installation. Proper
installation of an EPA Certified
unit is assumed and could likely
better control these costs.

Pdllet Stove

Annually — However, note that maintaining
the efficiency of these units generally
requires more frequent appliance service
than that of awood burner.

Approximately $100+. Cleaning
these ventsistypicaly easier
than that of awood burner.
However, agreater familiarity
with the specific product in
generally required.

Pellet Fireplace Insert

Annually — However, note that maintaining
the efficiency of these units generally
requires more frequent appliance service
than that of awood burner.

Approximately $100+. Cleaning
these ventsistypically easier
than that of awood burner.
However, agreater familiarity
with the specific product in
generaly required.

Fireplace without an insert
used for secondary heating
(used frequently by resident)

Annually if good design.

Note that quality of fuel used, frequency of
use, and quality of design all greatly impact
deposit buildup.

Genera range of $100-$200.

Fireplace without an insert
used for aesthetics (used
infrequently by resident). Aka
“ Open Fireplace”

Sweep every 2 years on average. However,
annual inspection is recommended to
account for non-creosote buildup issues that
can impact performance.

Note that quality of fuel used, frequency of
use, and quality of design all greatly impact
deposit buildup.

Genera range of $100-$200.




Category

“Frequency of Chimney Sweepings That Is
Appropriate (number/yr)

** Typica Cost to Home
Resident ($ per sweeping)

Cordwood Furnace

Thisis aunigque arrangement as the
appliance is used outside, which tends to
impact the mindset of the consumer.
Required service istypically related more to
appliance performance than chimney safety.
Comparatively, these appliances create the
highest level of emissions.

Genera range of $100-$200.

Cordwood Boiler

Thisis aunique arrangement as the
appliance is used outside, which tendsto
impact the mindset of the consumer.
Required serviceistypicaly related more to
appliance performance than chimney safety.
Comparatively, these appliances create the
highest level of emissions.

Genera range of $100-$200.

**These costs merely represent an observed range and in no way constitute a recommendation of the National
Chimney Sweep Guild or the Chimney Safety Institute of America. These costs do assume aLevel | inspection
as part of a standard sweeping service. A Levd Il inspection will affect these prices and, at minimum, is
generdly called for under the following conditions:
- Point of sale of redl estate
Replacement of equipment with differing BTU input or fuel type

Prior to ardine

Any event that could have caused damage to the chimney

It should aso be noted that the presence of a chimney cap can impact deposit buildup in the flue. That is, rain
can rinse the flue to cause it to appear “clean.” However, rain will not affect deposit buildup in the smoke
chamber below the flue. The Chimney Safety Institute of America recommends use of a chimney cap to prolong
the life of the chimney and prevent intrusion (animals, leaves, etc) from creating blockage in the chimney.

!Information provided by:

Mark McSweeney, Executive Director, Chimney Safety Institute of Americaand the National Chimney Sweep Guild
Ashley Eldridge, Director of Education, Chimney Safety Institute of America




