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Preliminary Staff Report for Proposed Rule 445

EXECUTIVE SUMMARY

Wood burning for aesthetic and heating use is échin southern California, but due to the
large number of sources, emissions do contributexteeedances of State and federal air
quality standards for PM10 and PM2.5, collectivedferred to as particulate matter or PM.
(Wood burning can also produce carbon monoxidetexit air contaminants.) The 2003
Air Quality Management Plan (AQMP) included a cohtneasure to reduce PM emissions
from wood burning fireplaces and wood stoveShe California Air Resources Board (ARB)
has also developed a suggested control measuredt@ea emissions from wood burning
appliances and other sourcedir districts and states have developed wood sruktrol
programs with varying degrees of stringency, bapadharily on local conditions and
concerns. Proposed Rule 445 has also been deddiopssist in the attainment of State and
federal PM standards for the South Coast jurisaticti

Staff research indicates that properly installedl aperated clean burning appliances
significantly reduce emissions inside and outsifiehe home. The Proposed Rule and
outreach program will phase-out less efficient wbodning appliances and educate the
public on how to burn wood in a clean manner.

Six months after adoption, Proposed Rule 445 wpubdhibit the installation of a new wood
burning appliance unless it is one of the cleatexdinologies available. Proposed Rule 445
prohibits the installation of more than one conéiwood burning appliance in new housing
units constructed after January 1, 2008. Beginmr2010, Proposed Rule 445 also prohibits
new and existing commercial facilities from usinmgcantrolled burning devices. Proposed
Rule 445 prohibits the burning of non-wood itemelsas trash, establishes moisture content
standards for wood sold as seasoned, and includesndatory wood burning curtailment
program during periods of poor air quality. Staffalso seeking public comment on a
proposal that would require the change-out of oldeod heaters during property transfers
made after 2012 in areas with high fine particuratgter concentrations.

The 2003 and 2007 AQMPs estimated emissions fromdvibmrning stoves and fireplaces at
approximately six tons of PM2.5 per annual averd@g and nearly 11 tons per winter day.
A recent review of the emissions inventory estimaR®M2.5 emissions to range from
approximately ten to 20 tons per annual averageaddyup to 30 tons per day during periods
with greater wood burning (generally, November tigio February). A discussion of key
variables for the emissions inventory and potentiatertainties is presented later in this
report. Emissions reductions for the Proposed Rdferequirements have been estimated at
approximately 64 tons of PM2.5 per year by 2008raasing to 24265 tons of PM2.5 per
year by 2014.

REGULATORY BACKGROUND

The District monitors ambient air quality for crige pollutants (ozone, carbon monoxide,
particulate matter, lead and sulfate) at 32 locatiwithin the South Coast Air Basin (Basin)
and the Coachella Valley portion of the Salton Sea Basin (SSAB). Pollutant

! Control Measure #2003MSC-06, http: //www.aqmd.gov/agmp/docs/2003AQMP_Appl Va.pdf - page |V-60
2 ARB, Proposed List of Measures to Reduce PartieWatter — PM10 and PM2.5, (Implementation of $erill
656, Sher), Approved November 18, 2005
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concentrations exceed federal and/or State stafsjafdr suspended particulate matter
(AQMP, 2003). In accordance with a court order AEBsued revised particulate matter
standards on September 21, 2006he new standards, including the revocatiohefRM10
annual average standard, took effect 60 days freseral register publishing. Under the
newly issued PM standards, the prior 24-hour PM&fAdard has been retained at 150 |fg/m
as with the PM2.5 annual average standard at 1%ugrhe prior 24-hour PM2.5 standard
was, however, reduced from 65 to 35 puf/mAlthough final designations have not been
made by EPA, data suggests that the Basin willlassidied as non-attainment under the
newly issued PM2.5 standards and the Coachellayallll be designated as unclassifiable.
Both the Basin and the Coachella Valley are clesbés non-attainment for the State PM10
standard (50 pg/fon a 24-hour basis and 20 pg/far the annual average). The Basin is
also classified as non-attainment for the State BMhnual average standard (12 piy/m
while the Coachella Valley is designated as uniflaeds

Prior to the 2003 AQMP, the District had not progbs control measure to reduce emissions
from wood burning appliances, which include firegs, fireplace inserts, and wood burning
stoves. EPA has, however, previously adopted pagnce standards for new wood heaters
(wood stoves and fireplace inserts) sold since f99Zurrently, there are no federal
certification requirements for traditional firep&scthat have an air-to-fuel ratio in excess of
35:1, as a suitable test method has not been gmaloAn ASTM Fireplace Task Group has
developed an emissions and measurement draft ptotdich may be used by EPA and/or
individual states to set emission thresholds faditronal fireplaces, however, these efforts
are ongoing (Stegmeir, 2006).

In 1989, the ARB adopted a suggested control mea&€M) for emissions from wood
burning appliances. A summary of the most promgigiatential control actions from ARB’s
SCM include:

Voluntary Curtailment ProgramThis program encourages the public to refraimfise
of wood heaters and fireplaces when air qualigxisected to be poor.

Public Awareness Program3he goal is to inform the public about the propeeration
and maintenance of wood heaters and health efiégisod smoke.

Replacement of Existing Wood Heatetdpon the sale of real property that contains a
wood heater, the heater must be clean burninglastedl by an EPA-certified, Oregon-
certified, or pellet-fueled wood heater.

Moisture Content of Seasoned Woddry wood burns more efficiently; therefore
firewood that is offered for sale as "seasoned Wowakt have a moisture content of 20
percent by weight or less.

Prohibited Fuel TypesGarbage, treated wood, plastic, rubber, wastelpeim products,
paints and paint solvents, and coal having a satfatent exceeding more than one
percent by weight are prohibited from being burimed wood-burning appliance.

3 PM10 refers to Particulate Matter with an aerodyicadiameter of 10 microns or less and PM2.5 reffers
Particulate Matter with an aerodynamic diamete2.6fmicrons or less.
* 4.1 grams PM per hour for catalytic heaters aBdyfams per hour for non-catalytic heaters
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Many California air districts have developed progs&egulations to reduce emissions from
wood burning appliances including the Bay Area @irality Management District, the San
Joaquin Valley Unified Air Pollution Control Distti and the Sacramento Metropolitan Air
Quality Management District.

National Efforts to Reduce Wood Smoke Emissions

A variety of programs have been initiated to assisthe removal of older wood burning
technologies and replacement with cleaner techimdogSpecifically, EPA has initiated the
Great American Woodstove Change-Out program tesiaksial agencies in developing and
implementing programs intended to reduce emisdiams wood stoves. Under the program
agencies have provided incentives for the replacéwfenon-certified wood stoves with U.S.
EPA Phase ll-certified appliances. The Energydyolict, approved on August 8 of 2005,
also establishes a rebate program for the purcb&senewable/biomass energy-fueled
appliances with an efficiency of at least 75 perc@ntle Il, subtitle A, Section 106),
however, funding and implementation mechanisms tesesolved.

AIR QUALITY BACKGROUND

As mentioned above, PM2.5 is monitored at variates ghroughout the District. Unlike
ozone that has a predictable summertime increaseieat PM2.5 measurements tend to be
higher in the third and fourth quarters of the yedfigure 1 shows the average PM2.5
concentration for each month in the Basin for tbary2005.

Figure 1
PM2.5 Seasonal Variation, 2005
Monthly Average Concentration in the Basin, pg/m
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In addition to emissions inventory information, timagnitude of wood smoke’s contribution
to ambient PM levels can be estimated through tecepodeling. Receptor modeling is
intended to account for specific chemical compoucoléected on air sampling filters by
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matching them against known sources of those clansempounds. By comparing the
collected particulate mass and composition to kneaurce emissions profiles, it is possible
to attribute the measured mass to its emissionsssu The term chemical mass balance is
commonly used for such calculations. Using thes¢hodologies, a study analyzing 1982
data estimated that wood smoke contributed 9.6,19.8, and 1.3 percent of PM2.5 mass on
an average annual basis at Pasadena, Downtown hgeles, West Los Angeles, and
Rubidoux, respectively (Schauer, 1996).

More recently, the organic compound levoglucosas leen identified as a tracer for wood
smoke (Schauer and Cass, 2000). Figures 2 anes@8rrthe estimated contribution of wood
smoke to ambient PM10 levels using the chemicalsntedance model (Phase Il of the
Children’s Health Study, ARB, 2001). Figure 2 mms 1995 data for November and
December while Figure 3 presents data during thg tieough November time period. It

should be noted that the information presentedigarés 2 and 3 do not include emissions
from paved road dust (largest source category) emorsdary PM10 emissions (e.g.,
ammonium nitrate and sulfate).

Figure 2
Contribution to Atmospheric PM10 Mass, 1995 (November - December)
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As illustrated in the Figure 2 (winter months), #simated contribution of wood smoke to
ambient PM10 levels ranges from a low of less tva® microgram per cubic meter (ugim
in the mountain community of Crestline to nearlyrfqQug/nt in the community of Mira
Loma. This can be compared with diesel exhaussgoms that range from less than one
pg/nt in Crestline to approximately six pgirm Mira Loma. As would be expected, the
data in Figure 3 (Spring-Summer months) shows dlemeontribution of wood smoke to
ambient PM10 mass (generally less than 0.4 f)g/mA comparison of Figure 2 and 3 also
shows that diesel exhaust emission estimates ameraly consistent throughout both
evaluation periods.

Public Complaints

Another measure of the severity of wood smoke dauttion to ambient air quality is public
complaints from a source. District staff evaluadesl responds to public complaints via a
toll-free telephone number 24 hours each day. @asea review of the AQMD’s records,
public complaints are received concerning smokeithistdifficult to determine the specific
number attributable to residential wood burningrest complaints only identify smoke from
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an unknown source. However, residential complai@se been received regarding the
burning of trash in fireplaces and wood stovesreiew of 2003 to 2006 data indicates 32
complaints where the complainant or AQMD staff itleed the source as wood burning at a
residence (Caso, 2006). In addition to the forynfliéd complaints, AQMD staff received
numerous complaints and observations from the puddtiout wood smoke during public
forums such as AQMP workshops and AQMD Town Haletimgs.

Figure 3

Contribution to Atmospheric PM10 Mass, 1995 (May - November)
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Health Effects from Fine Particulate Matter®

A consistent correlation between elevated ambieetparticulate matter (PM10 and PM2.5)
levels and an increase in mortality rates, respiyatnfections, number and severity of
asthma attacks and the number of hospital admiss$iaa been observed in different parts of
the United States and various areas around thewdml recent years, studies have reported
an association between long-term exposure to diutmm dominated by fine particles
(PM2.5) and increased mortality, reduction in kfgan, and an increased mortality from lung
cancer.

Daily fluctuations in fine particulate matter cont®tion levels have also been related to
hospital admissions for acute respiratory cond#jda school and kindergarten absences, to a
decrease in respiratory function in normal childemd to increased medication use in
children and adults with asthma. Recent studiesvdoog function growth in children is
reduced with long-term exposure to particulate enatt

The elderly, people with pre-existing respiratongdir cardiovascular disease and children
appear to be more susceptible to the effects of(Pamtt PM2.5.

Health Effects from Wood Smoke

Wood smoke is generally in the fine fraction of PMth most particles having an
aerodynamic diameter of 2.5 microns or less. Waeaotbke is comprised of nitrates,
microscopic pieces of fly ash, dust, smoke, andt s well as polycyclic organic
hydrocarbons. Wood smoke is usually released greamd level in populated areas and is
especially apt to be breathed by many residenthie HAealth effects of household and

® Chapter 2, Air Quality and Health Effects, 200&DAir Quality Management Plan, South Coast Airaly
Management District.
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neighborhood wood smoke have been studied exténsividhe greatest health effect from
wood smoke originates from fine particles that canse health problems ranging from minor
irritations such as burning eyes and runny nose$ionic illnesses such as bronchitis. Fine
particles also can aggravate chronic heart and tlisgases and are linked to premature
deaths in people with these conditions. Persoas ittey be more susceptible to health
effects from wood smoke include those with existiegrt or lung disease (congestive heart
failure, angina, chronic obstructive pulmonary dse& emphysema or asthma), the elderly,
and the youn§. A literature search of available studies (Bomemnal, 2003) also recently
concluded that there is no reason to assume tbkaefflects of particulate matter in areas
polluted with wood smoke are weaker than elsewleig, areas with similar ambient PM
concentrations not affected by wood smoke]. Caichs in a more recent health effects
study included a statement that there is no persiasidence that wood smoke particles are
significantly less dangerous for respiratory diseakan other major categories of
combustion-derived particles in the same size rgdhgeher, et al, 2007). The same study
did acknowledge, however, that there is too liledence available to make a judgment
concerning the relative toxicity of wood smoke mdets with respect to cardiovascular or
cancer outcomes.

PURPOSE AND APPLICABILITY

The purpose of this rule is to reduce the amoupiadticulate matter entrained in the ambient
air from wood burning appliances. Proposed Rukea&gplies to the sale, installation and use
of wood burning appliances. The Proposed Rule @vatfect large and small businesses and
the general public. Examples of large businessetude the building industry and
manufacturers of wood burning appliances. Smalleminesses affected would be retailers,
chimney sweeps, and wood suppliers. The genetalcpthat burns wood would also be
affected by the Proposed Rule.

LEGAL AUTHORITY

The AQMD obtains authority to adopt, amend, or edpales and regulations from Health
and Safety Code Sections 39002, 40000, and 40001.

AFFECTED INDUSTRY

Traditional wood burning fireplaces, and stovestl®@sser degree, are nearly ubiquitous in
existing single family houses and condominiums, aredalso widely available in new home
construction. The following background informatiarms obtained from ARBand EPA
documents.

The types of devices that burn wood in a typicaidence are: 1) fireplaces, 2) fireplace
inserts, and 3) wood burning stoves (includes delcsies). The most common wood

® US EPA Fact Sheet, Health Effects of Wood Smbkee;//www.epa.gov/woodstoves/healtheffects.html

" ARB (California Air Resources Board), Area Soultethodology, Section 7.1, Residential Wood Comiousti
July 1997

8 EPA, AP-42, Section 1.9, Residential FireplacestpBer 1996
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burning device in a home is the traditional, uncaligd fireplace. A fireplace is generally

masonry or, more recently, a prefabricated (megaily)osure with the combustion area facing
the interior of the house and a chimney to exh#ustflue gas. Combustion air can be
supplied from outside air or from inside air. Aefplace is an inefficient method of heating a
house and in some cases can have a negative he#itogncy, if the inside air is used as

combustion air. Specifically, when inside air g&d for combustion air the colder outside air
will be drawn into the house to balance the insageloss due to combustion. Constant
owner attention is required to assure safety aficiezicy.

Fireplace inserts are devices that fit into a fmep. Fireplace inserts that burn wood, pellets,
or gaseous fuels are commercially available andpramide similar efficiencies as wood
burning stoves. EPA Phase Il-certified wood anllepéurning inserts are also available.
These devices can be used to heat a house, oti@enpairthe house, by radiating heat into the
interior house space or, with the aide of a fargutating air around the insert and venting
heated air into the house. The result is bettepliace performance and a safer system.

Wood stoves are stand alone devices that ventgtigethrough an existing chimney or flue.
They are enclosed wood heaters that control burmirigirn time by restricting the amount of
air that can be used for combustion. Wood stovesuaed both as the primary source of
residential heat and to supplement conventiondirggaystems. Based on known variations
in construction, combustion, and emission chareties, there are five different wood stove
subcategories: (1) the conventional [non-EPA Phbsertified] wood stove; (2) the non-
catalytic EPA Phase llI-certified wood stove; (3¢ ttatalytic EPA Phase Il-certified wood
stove; (4) the pellet stove; and (5) the masonatdre The newer, certified models, as well
as the pellet and masonry units have significanthproved safety and efficiency
characteristics. Electric fireplaces (primarilycdeative but some have heating elements)
have also been developed by industry but the extietite devices in the southern California
market is unknown.

Figure él presents a relative comparison of findi@date emissions from various heating
sources.

SUMMARY OF PROPOSED RULE
A copy of Proposed Rule 445 is included in Apperaliand is summarized below.

Subdivisions (a) — Purpose; (b) — Applicability; (c) Definitions

These sections describe the purpose of the rulat warties are subject to rule, and key
definitions used throughout the rule.

® http://www.epa.gov/airprogm/oar/woodstoves/refp lhtm
South Coast Air Quality Management District 7 January 2007
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Figure 4
Relative Emissions from Various Heating Sources
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Subdivision (d) - Requirements

Six months after adoption, paragraph (d)(1) of Bsmol Rule 445 would prohibit the
installation of a wood burning appliance into argmwnor existing household unless it is a
EPA Phase llI-certified wood burning heater (i.ecod stove and fireplace insert), or is a
pellet-fueled wood stove, or a masonry heater. agtaph (d)(1) does not prohibit the
installation of other wood burning appliances (iteaditional fireplaces) provided that such
devices achieve the same performance standardBAas#Ease ll-certified wood heaters and
is approved by the Executive Officer. Generalygse performance standards are 4.1 grams
PM per hour for catalytic heaters and 7.5 gramshwmer for non-catalytic heaters. This
provision will allow new wood-burning appliance t@ology to be evaluated for equivalency
as it is developed. New Phase Il wood heaters laacertification placard on the back
(Figure 5) of the device and the EPA maintainssadf certified wood heaters on a web
site’® Paragraph (d)(1) does not prohibit the installabf new pellet stoves and masonry
heaters as these appliances are designed to bwyreffigiently and do not require EPA
certification!*

Paragraph (d)(2) of Proposed Rule 445 prohibitssdie of a housing unit constructed after
January 1, 2008 with more than one wood burningiamge that meets the criteria of
paragraph (d)(2).

Paragraph (d)(3) of Proposed Rule 445 prohibitssidie, transfer, and installation of any
used wood burning device that does not meet therpesnce standards of paragraph (d)(1)
unless the unit is rendered permanently inoperatixeamples of wood burning devices that
would not be prohibited for sale would include gug or decorative wood stoves that can no
longer be used for heating.

Proposed Rule 445 paragraph (d)(4) requires tHawvabd burning appliances must be
installed and operated in accordance with the nzetufer's specifications. Proper

10 http://www.epa.gov/Compliance/resources/publicatioronitoring/caa/woodstoves/certifiedwood. pdf
™ http://www.epa.gov/woodstoves/basic.html
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installation and operation of wood burning applesés necessary to ensure that heating
outputs are maximized while emissions are minimized

Figure 5
EPA Phase Il-Certification Label
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Paragraph (d)(5) of Proposed Rule 445 prohibits#ie, or offer for sale, of firewood that is
advertised as seasoned wood unless the moistutentos 20 percent or less. ASTM Test
Method D 4442-92 is the identified method to measupisture content and the regulation
specifies that the Executive Officer may identifydelegate or other authority to conduct
moisture content evaluations. Moisture contemnismportant parameter for efficient wood
burning. Firewood with too high a moisture contevil not burn efficiently and will
smolder, resulting in increased emissions. Seaswmoed (aged for at least six months) will
burn hotter, cut fuel consumption and reduce sniodiele and outside the home.

Paragraph (d)(6) of Proposed Rule 445 prohibits khming of garbage, treated wood,

particle board, plastic products, rubber produstsste petroleum, paints, solvents, coatings,
any other product not intended by a manufactureruke as fuel in any wood burning

appliance.

Paragraph (d)(7) prohibits the operation of a wborthing appliance at commercial facilities
(e.g., restaurants, hotels) unless the equipmesithisr EPA Phase lI-certified, a pellet-fueled
wood burning heater, a masonry heater, or a ficepllaat is determined to meet EPA Phase |l
standards. These provisions are proposed to beefieetive January 1, 2010 to allow
commercial facilities the time necessary to replaeéitional, uncontrolled wood burning
appliances. It is anticipated that, similar to neasidential developments, the majority of
commercial facilities that have fireplaces have icled natural gas systems, however,
efforts will be made through the public outreaclogess to determine the number of
traditional wood burning appliances at existing ocoencial operations.

Paragraph (d)(8) of Proposed Rule 445 prohibits dhming of wood in any indoor or

outdoor wood burning appliance or portable outdeood burning appliance when, based on
meteorological or air quality conditions, a no bulay is forecast under District Rule 444
(Open Burning). Rule 444 presently provides infation to open burning sources, such as
agricultural activities and prescribed burners éfadl and state land managers) when
meteorological/air quality conditions are not cocigia to open burning. The meteorological
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criterion that needs to be satisfied to permit opeming in the South Coast Air Basin
includes:

» the expected height of the inversion base, if aigr 6:00 a.m. at Los Angeles
International Airport is 1,500 feet above meanlsgel or higher;

> the expected maximum mixing height during the dagbove 3,500 feet above the
surface;

> the expected mean surface wind between 6:00 a.chnaan is greater than five
miles per hour;

Under District Rule 444, a no burn day is declardn none of the meteorological criteria
for the South Coast Air Basin are met or a Califoixhour Ozone Health Advisory Episode
(0.15 ppm) is predicted. Separate criteria arkudes in Rule 444 for the Riverside County
portion of the Salton Sea Air Basin (Burn Area 5&hd a portion of eastern Riverside
County that resides in the Mojave Desert Air BgBiarn Area 53).

Anyone wishing to access information for permissisharginal, and no burn day forecasts
under Rule 444 can access the information via tis&iEt’s web sité? or through a toll free
number (800) CUT-SMOG [288-7664]. Efforts to ex@dhis notification process through a
list-serve e-mail, the media (e.g., Public Servigenouncements) or to tailor forecasts
specific to residential wood burning will be coresield in the future. On average, there are
three forecast no burn days annually during thediayer through February time period.

As mentioned, staff is also seeking public comnmmta proposal that would require the
change-out of older wood heaters during propedndiers in areas with high fine particulate
matter concentrations. Specifically, paragrapt{9)ddf Proposed Rule 445 states that no
person shall sell or transfer any real propertyamas with annual average PM2.5
concentrations above 20 micrograms per cubic n{giginT) that contains a wood burning
heater unless each wood burning heater is detedniowde EPA Phase lI-certified, pellet-
fueled, or rendered inoperable. These provisioapeoposed to become effective January 1,
2012 and the proposed rule states that the Exec@ifiicer will define the areas that are
above 20 pg/rhno later than January 1, 2011. Areas in whicHipubput is sought on this
proposal include the appropriate mechanism(s) touh@nt compliance with change-out
provisions, the responsible agencies, timing offications, and enforceability.

Other air district wood smoke control programs udel requirements to change-out older,
uncertified wood heaters during property transféter example, San Joaquin Valley Unified
Air Pollution Control District (SJVUAPCD) regulatiod901 states that, “No person shall sell
or transfer any real property which contains a wborhing heater without first assuring that
each wood burning heater included in the real ptgge EPA Phase Il Certified, a pellet

fueled wood burning heater, rendered permanentbperable, or removed.” Similar

provisions are contained in regulations governimgvaies in Washoe County (Reno,

Nevada) and the Town of Mammoth Lakes.

Subdivision (e) — Public Awareness Program

Paragraph (e)(1) of Proposed Rule 445 includesinagents for wood burning appliance
retailers to provide outreach material that inckideformation on proper installation,
operation, and maintenance of a wood burning apgéien accordance with manufacturer
specifications as well as information on propet 8gdection and use to buyers at the point of

2 hitp://www.agmd.gov/telemweb/Forecast.aspx
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sale. Paragraph (e)(2) also requires wood burappudiance retailers to provide information
as provided by the District at the point of salehealth effects of wood smoke and the wood
burning restrictions contained in paragraph (dyfBProposed Rule 445. Paragraph (e)(3) of
Proposed Rule 445 requires commercial firewoodlif@s to provide information as
prepared by the District on health effects of wsotbke and the wood burning restrictions to
customers at the point of sale. District stafflwibrk with affected industries to tailor the
District-supplied outreach information to be indysspecific. For example, outreach
information required to be distributed by commadrirawood facilities may be condensed so
that it can be included in bundles of wood soldratery stores and other retail outlets.

Subdivision (f) - Exemptions

For clarity, subparagraph (f)(1)(A) specifies tlgatseous fuel residential hearth appliances
are exempt from the provisions of Proposed Rule. 445aseous fuel residential hearth
appliances can burn either natural gas or propdrteey emit very little pollution, require
little maintenance, and can be installed almostveye in the hom& Residential gaseous
fuel hearth appliances are subject to the appkc@vherican National Standards Institute
(ANSI) standards.

Subparagraph (f)(1)(B) exempts cook stoves fromp&sed Rule 443. Generally, cook
stoves are defined under Title 40 of the Code ofFa Regulations (CFR) Section 60.531 as
a wood-fired appliance that is primarily designemt t£ooking and has the following
characteristics: 1) an oven with an oven rack w&itlolume of one cubic foot or greater, 2) a
device for measuring oven temperature, 3) a flaath fhat is routed around the oven, 4) a
shaker grate, 5) an ash pan, 6) an ash clean-oubeaeath the oven, and 7) the absence of a
fan or heat channels to dissipate heat from thézaqme.

Paragraph (f)(2) exempts wood burning appliancesaipd 3,000 or more feet above mean
sea level from the burn prohibitions contained arggraph (d)(8). A review of available
2000 Census data indicates there are approximdféd@ housing units in the Big Bear area
and the Wrightwood area has approximately 1,50G&oolds:

EMISSIONS INVENTORY

Emissions from residential wood burning devices eaeised primarily by incomplete
combustion and include PM, CO, NOx, SOx, and VAMoagh particulate emissions have
been the focus of other air district control progsa Studies have shown that these emissions
are generally in the accumulation (5 microns) size range (Jacob, et.al.,, 2000).
Additionally, incomplete combustion of wood prodsgmlycyclic organic matter, a group of
compounds classified as hazardous air pollutardsrufitle 1l of the federal Clean Air Act.

Existing Emissions Inventory

Table 1 presents year 2002 annual average emidsmnsvood stoves and fireplaces in the
District (ARB, CEIDARS, 2006). All emissions areported in terms of tons per annual

13 http://www.epa.gov/woodstoves/basic.html
14 hitp://quickfacts.census.gov/hunits/states/06pl{Big Bear City)
http://en.wikipedia.org/wiki/Wrightwood, CalifornigdWrightwood)
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average day. ARB data also estimates the 2002 M@od stove and fireplace emissions
inventory at 10.6 tons PM2.5 per winter day.

Table 1
2002 Annual Average Emissions from Residential Woo@ombustion (tons/day)

CES/EIC Codes| Equipment

Description VOC CO PM PM10| PM2.5
610-600-0230-0000] Wood Combustipn 1.05 14.34 2.40 2.25 2.17
- Wood Stoves
610-602-0230-0000f Wood Combustipn 1.6 29.78 4.08 3.81 3.67
— Fireplaces
TOTAL 2.65 44.12 6.48 6.06 5.84

The ARB emissions inventory was developed basedstmated number of wood-burning
units and amount of wood burned per household mntyomultiplied by EPA’'s AP-42
emission factors. AQMD staff, in cooperation wARB and other stakeholders, has been
reevaluating the emissions inventory in conjunctieiin current rule development efforts.

Updated Emissions Inventory

Air pollution emissions from wood burning, in sirepgierms, are determined by the number
of sources, multiplied by amount of fuel per sournmultiplied by an emission factor.
Emissions from wood burning appliances are higlagiable, depending on the amount and
type of wood burned and the types of appliancesgoased for burning wood. Installation
and wood burning practices also influence emissiolmsorder to estimate emissions from
this source category, many assumptions are reqtoreé made with the realization that any
variations in one or more of these variables wiltbstantially change the calculations. With
the support of the Hearth, Patio, and Barbeque daton (HBPA), a revised wood burning
appliance emission inventory (referred to as theNDképort) was developed for both the
Basin and the Coachella Valley portion of the SalB®ea Air Basin (OMNI Environmental,
2006).

Assumptions used to update the inventory were hasethe extent feasible, on local data
and are included in Appendix B. For example, thmefican Housing Survey (AHS),
conducted by the U.S. Census Department, compdées ah the number and type of wood
burning appliances for Los Angeles, Santa Ana,Rindrside/San Bernardino areas based on
statistical sampling within each area. The infdiorain Table 2 presents a summary of
2002 AHS data, or interpolated data, for the Bdbkat includes the estimated number of
households with useable fireplaces, householdsatga by appliance type) using wood for
primary heat, and households (separated by applidyige) using wood burning as a
supplemental heating source. As illustrated inld@dh there are many households with
useable fireplaces but a very small portion (leéss tone percent) are used as a primary heat
source. Households with a usable fireplace nall @asemain or other heating equipment are
considered to use the fireplace for aesthetic meapo AHS data is not additive as

15 www.arb.ca.gov/app/emsinv/ccos/fcemssumcat_cc2p2.ph
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respondents could indicate that a stove or a fiapls considered “main heating equipment”
and “other heating equipment”.
Table 2
American Housing Survey Information

Main Heating Equipment  Other  Heating Equipment
Fireplace Fireplace

Metropolitan Useable with Fireplace with Fireplace
Area Fireplace | Stove Insert | (noinsert)| Stove Insert (no insert)
Los Angeles- | 1,121,450 925 5,850 2,275 17,525 71,750 174,2pP5
Long Beach
Anaheim- 531,600 <50 <50 800 2,400 32,100 54,100
Santa Ana
Riverside-San| 573,800 6,500 1,800 3,700 18,200 65,300 84,400
Bernardino
Total 2,226,850, 7,475 7,700 6,775 38,125 169,150 2,72b

! Supplemental heating source
With information from the AHS report as a first stahe OMNI report used assumptions
based on regional and national surveys to estitha&aumber of wood burning appliances
within various wood burning appliance categorieashf€ 3).

Table 3
Estimates of Appliances by Appliance Type
South Coast Air Coachella Valley
Basin
Appliance Type Number Number Number Number
Owned Used Owned Used

Conventional pre-EPA certification wood 161,260 148,008 7,425 6,702
heaters

EPA-certified non-catalytic wood heaters 34,341 33,107 1,590 1,499
EPA certified catalytic wood heaters 14,134 13,632 649 615
Pellet Heaters 9,490 9,278 497 479
Fireplaces without inserts 1,673,684 1,221,721 45,530| 33,237
Total 1,892,909 1,426,746 55,691| 42,532

Wood burned by appliance type was then estimatddremass of wood was multiplied by
the appropriate emission factor to estimate anauafage emissions. Table 4 presents the
annual average daily emissions estimate for woadibg appliances included in the OMNI
report.
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Table 4
2002 PM2.5 Emissions Inventory for Basin and Coachia Valley

PM2.5 (tons/day)

Appliance Type Basin Coachella Valley
Conventional pre-EPA certification wood heaters 79.0 0.43
EPA certified non-catalytic wood heaters 0/65 0.03
EPA certified catalytic wood heaters 0.82 0.02
Pellet heaters 0.03 <0.01
Fireplaces without inserts (wax/fiber logs inclupled 9.85 0.19

Total 19.92 0.68

With the high number of households with usableptaiees in southern California, a key
component used to estimate emissions is the avevagd consumption per unit. The
California Air Resources Board (ARB) includes aaddf statewide wood burning estimate of
0.28 cords per household and an estimate thatdaodavood weighs approximately two tons
(ARB, 1997). For reference, a cord of wood is mead by volume as four feet wide by four
in height, by eight feet in length. A review of eseller survey information indicates that
the average weight of a cord of wood in southerlif@aia is approximately 3,081 pounds
or 1,400 kilograms (Sierra Research, 1989). Ewssiventory guidance encourages the use
of local survey data when available.

Using the average weight of a cord of wood in seuthCalifornia and data from available
survey information, the OMNI report estimated twaiod burning heaters used for heat
burned an average of 0.95 to 1 cord (approxima&gQ@0 pounds) per year. For fireplaces
without inserts two independent methods were d@esldy OMNI to estimate the amount of
wood burned for heating and wood burned for aesthete. One method estimated the
number and duration of fires and the other includedeighted average to estimate cords
burned per year for relative heating and aesthetec The first method (based on number
and duration of fires) estimated typical annual dosage per household for relative heating
and aesthetics at 0.22 cord or approximately 64h¢@®. The second method (weighted
average) was based on estimates of the average lvonded in fireplaces without inserts for
heating (0.656 cords or approximately 2,000 pouads)average cords burned for aesthetics
(0.069 cords or approximately 213 pountfs)This resulted in an estimate that the average
cords burned per household per year, weighteddiative heating and aesthetic use, was
0.17 cords (523 pounds).

In order to provide a range of emissions estimat@siations to the wood burned per
household assumptions were applied to the basemat®mn included in the OMNI report.

Specifically, the amount of wood burned in woodrdg heaters used for primary heating
was reduced from approximately 3,000 to 2,000 psuraked on data from the referenced

® Houck J.E., et al, A Recommended Procedure forgllarg Emission Inventory for National, Regionahda
County Activity Data for the Residential Wood Comban Source Category, proceedings U.S. Environahent
Protection Agency Emission Inventory Conferencep2e, CO, 2001
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report’® Similarly, the amount of wood burned for relatiieating and aesthetics was
reduced from 0.22 cords or approximately 678 pound3.069 cords or approximately 213
pounds from the referenced reptrtApplying these average wood burning estimatebeo
number of wood burning appliances developed in@h\NI report results in the adjusted
emission inventory presented in Table 5. It shdoédnoted that the adjusted emission
inventory presented in Table 5 does not alter tméssion estimates for pellet stoves or
wax/fiber logs where it is believed that betteradats available.

Reducing the estimate of the average amount of waoded per household for primary
heating, relative heating, and aesthetic use, edjyedor the southern California area,

appears appropriate and is consistent with availahbirvey information indicating that

households tend to overestimate when asked abeuartiount of wood burned each year
(Sierra Research, 1989).

Based on this information, the annual average d@alissions from wood burning appliances
is estimated to range from approximately ten tdd?® per annual average day for the Basin
and 0.41 to 0.68 ton per annual average day foCtechella Valley portion of the Salton
Sea Air Basin. It is acknowledged that the totalwal wood burning emissions will increase
during periods of cooler weather (generally Novemtiwough February). For example,
applying the total annual average wood burning simis estimate of ten tons per day to the
winter months identified above would result in astireate of approximately 30 tons of
PM2.5 per winter day.

Table 5
Adjusted 2002 PM2.5 Emissions Inventory for Basinrad Coachella Valley
to Account for Lower Wood Burning Estimates

PM2.5 (tons/day)

Appliance Type Basin Coachella Valley
Conventional pre-EPA certification wood heaters 66.2 0.30
EPA certified non-catalytic wood heaters 0/45 0.02
EPA certified catalytic wood heaters 0.22 0.01
Pellet heaters 0.03 <0.01
Fireplaces without inserts (wax/fiber logs inclujled 3.13 0.08

Total 10.1 0.41

EMISSIONS REDUCTIONS

The paragraph (d)(1) prohibition of the installatiof traditional, uncontrolled fireplaces in
new developments, remodels, or permanent outdostaliations is a large source of
emissions reductions from Proposed Rule 445. Eomsgductions can be estimated as the
differential in emissions from an uncontrolled filgce to a combination of permissible
appliances under the Proposed Rule 445 provisidihgs anticipated that, due to buyer
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preference for convenience, the majority of firepkiinstalled in new home construction are
dedicated natural gas units; however, traditiomatontrolled fireplaces are still permitted to
be installed in new homes, remodels, and outdoglicgions.

To estimate Proposed Rule 445 emissions reducgotential, U.S. Census housing census
data was used to determine the annual average muwhib®using units constructed in the
District (Appendix C). The number of housing unigh fireplaces was then determined
based on an ARB assumption that 40 percent of hold® have fireplaces. (This ARB
assumption was corroborated by comparing 2002 AH dbr District households with
usable fireplaces with the total number of Disttictuseholds based on 2002 US Census
data). An assumption that 75 percent of new haaldsttonstructed have dedicated natural
gas fireplaces was then used to estimate the nuoflteaditional, uncontrolled fireplaces
that would have been installed in new homes inradesef Proposed Rule 445. It was then
presumed that instead of installing traditional,camtrolled fireplaces in new home
construction, a mix of US EPA Phase Il-certifieditsindedicated natural gas units, and
electric units would be installed to comply withetihegulation. The resulting emissions
reductions from Proposed Rule 445 paragraph (dyfgvisions are estimated at
approximately 18.5 tons of PM2.5 per year beginnm@008. It should be noted that
Proposed Rule 445 will also result in cumulative quality benefits as annual emissions
reductions will be recurring. Therefore, Proposedle 445 paragraph (d)(1) emissions
reductions can be estimated at approximately 189 b PM2.5 per year by 2014.

Additional emissions reductions are associated Witbposed Rule 445 paragraph (d)(8),
wood burning prohibitions. Specifically, basedtba adjusted PM2.5 emissions inventory of
approximately ten tons per annual average day {86 per winter day) and an average of
three no burns days forecasted during the Novertiveugh February time period and a
conservative fifty percent compliance rate, the ssmons reductions from wood burning
prohibitions are estimated at 45 tons of PM2.5yss&r. Public education and outreach is
also anticipated to increase and ensure emissiductiens primarily on the no burn day
restrictions; however, a conservative fifty percemnpliance rate has been used for the early
years of program implementation.

Emissions reductions would also be associated theéhProposed Rule 445 paragraph (d)(7)
requirement that prohibits the use of uncontrolMedod burning appliances at existing
commercial facilities after 2010, but these redutdiare estimated to be relatively small due
to the small number of these sources. To calcudmgssions reductions, it has been
estimated that there are 250 traditional, uncoletiofireplaces operating at commercial
facilities (hotels, restaurants, etc.) based omddd internet search. For these sources, it is
estimated that traditional, uncontrolled fireplaevesild be replaced with a higher percentage
of EPA Phase llI-certified units due to the desoecontinue wood burning for aesthetic
purposes. The remaining traditional, uncontrolf@@places would be replaced with
dedicated natural gas units. The resulting PMghs&ons reductions are estimated to range
from approximately 1.2 to 2.5 tons per year, dependn wood usage. By 2014, emissions
reductions are estimated to cumulatively increasapproximately 14.5 tons per year. An
additional 0.4 tons per year of PM2.5 reductions anticipated from the wood burning
prohibitions contained in paragraph (d)(8).

Additional emission reductions would be associatéth the paragraph (d)(9) requirements
to replace, remove, or render inoperable all noA-Efase Il-certified wood heaters upon
the sale of real property in areas impacted by BM@vels above 20 ugfn In order to

estimate emissions reductions, assumptions weree megarding the number of wood
burning heaters that may be affected, the frequefqyroperty transfers, and compliance
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options by those properties affected. To repreaestnservative estimate, it was presumed
that the property transfer requirements would applgil wood heaters in Riverside and San
Bernardino Counties. Frequency of property trassf@as based on a Chicago Title
Company database that identified an average turrafy@operty ownership to be 10.5 years.
Property owner compliance options were presumdolksvs: 70 percent replacement with
EPA Phase llI-certified wood heaters, 20 perceriaogment with dedicated natural gas units
and ten percent removal/rendered permanently iabper Based on these assumptions, the
emissions reductions associated with Proposed ®ibeparagraph (d)(9) requirements are
estimated at 30 tons per year by 2013 and thesssems reductions will cumulatively
increase to 60 tons per year by 2014.

Appendix C includes the worksheets for the emisseduction estimates. Efforts will
continue to be made through the public processuttndr refine the estimated number of
traditional, uncontrolled fireplaces currently kgimstalled in new housing developments
and operated at existing commercial facilities &l &s the number of non-EPA Phase II-
certified wood heaters that would be subject tongeaout requirements beginning in 2012.

COST-EFFECTIVNESS

Cost-effectiveness is calculated by dividing thénested compliance costs of a proposed
regulation by the estimated emission reductionsp&sed Rule 445 compliance costs were
based on assumptions regarding incremental increasests for new residential construction
provided by product vendors and replacement castsdmmercial facilities. Maintenance
costs were presumed to be zero as the traditiomaontrolled fireplaces that would have
been installed in absence of the regulation woeldubject to equivalent maintenance costs
as the appliances installed to comply with PropdReld 445. These costs were divided by
the estimated emission reductions for 20 yearsnfastd equipment lifetime) in order to
obtain a cost-effectiveness estimate using thedoisied Cash Flow (DCF) methodology.
The DCF methodology is based on the following fdianu

K + OEM (PVF)
Emission Reductions x 20 yeHrs

Where:

K — capital costs
O&M - recurring (maintenance) costs
PVF — present value factor (12.5)

Based on the information presented in Appendix Cpraliminary cost-effectiveness
evaluation of the Proposed Rule (d)(1) and (d)(8guirements are estimated at
approximately $2,800 per ton of PM2.5 reduced. ¢bst-effectiveness of the Proposed
Rule (d)(7) and (d)(8) requirements are estimatedahge from approximately $14,000 to
$27,000 per ton of PM2.5 reduced, depending onnaissons regarding wood burning per
unit. The cost-effectiveness of the paragrapjd)flange-out requirements are estimated at
approximately $14,000 per ton of PM2.5 reducedshibuld be noted that the information
included in Appendix C is a preliminary evaluatioh cost-effectiveness that does not

" Estimated equipment lifetime
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include cost savings from reduced wood usage in BRése ll-certified wood heaters when
compared to traditional, uncontrolled fireplaces.

CALIFORNIA ENVIRONMENTAL QUALITY ACT

Pursuant to the California Environmental Qualityt AZEQA) and AQMD Rule 110, staff is
reviewing Proposed Rule 445 and will prepare thpr@miate CEQA documentation for
public review. Comments received will be considevéhen determining the appropriate
CEQA document for the proposed project.

SOCIOECONOMIC ASSESSMENT

Staff will prepare a Socioeconomic Assessment op&sed Rule 445 that will be included in
the Set Hearing package.

DRAFT FINDINGS

Health and Safety Code Section 40727 requires @MB to adopt written findings of
necessity, authority, clarity, consistency, noniaapion and reference.

Necessity
A need exists to adopt Rule 445 to implement 20@QBW® control measure MSC-06 and
draft 2007 AQMP control measure BCM-03.

Authority

The AQMD Governing Board obtains its authority tdopt, amend, or repeal rules and
regulations from California Health & Safety Codectsans 40000, 40001, 40702, and 40725
through 40728, inclusive.

Clarity
The proposed amended rule has been written oragsplso that its meaning can be easily
understood by persons directly affected by it.

Consistency
The proposed amended rule is in harmony with andimaonflict with or contrary to,
existing statues, court decisions or state or sddegulations.

Non-Duplication

The proposed amended rule does not impose the mEqugements as any state or federal
regulations. The amendment is necessary and ptopexecute the powers and duties
granted to, and imposed upon, AQMD.

Reference

By adopting the Proposed Rule, the AQMD Governingafd will be implementing,
interpreting, and making specific the provisionstioé California Health & Safety Code
Section 40001 (rules to achieve ambient air quatdyndards).
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