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L. INTRODUCTION

A. Background

Reducing particulate matter air pollution is one of the California Air Resources
Board’s (ARB or Board) highest public health priorities. Exposure to particulate
pollution is linked to increased frequency and severity of asthma attacks,
pneumonia and bronchitis, and even premature death in people with pre-existing
cardiac or respiratory disease. Those most sensitive to particle pollution include
infants and children, the elderly, and persons with heart and lung disease.
Particulate matter pollution consists of very small liquid and solid particles
suspended in the air and includes particles smaller than 10 microns in size
(PM10), as well as the subset of fine particles smaller than 2.5 microns in size
(PM2.5). Particles with a size between 2.5 and 10 microns are often referred to
as coarse particles.

In 2003, the Legislature enacted Senate Bill 656 (SB 656, Sher), codified as
Health and Safety Code (H&SC) section 39614, to reduce public exposure to
PM10 and PM2.5. SB 656 requires ARB, in consultation with local air pollution
control and air quality management districts (air districts), to develop and adopt,
by January 1, 2005, a list of the most readily available, feasible, and cost-
effective control measures that could be employed by ARB and the air districts to
reduce PM10 and PM2.5 (collectively referred to as PM). The goal is to make
progress toward attainment of State and national PM10 and PM2.5 standards.

The proposed control measures are to be based on rules, regulations, and
programs existing in California as of January 1, 2004 to reduce emissions from
new, modified, and existing stationary, area, and mobile sources. By

July 31, 2005, the bill requires the ARB and air districts to adopt implementation
schedules for appropriate ARB and air district measures. Finally, no later than
January 1, 2009, the ARB must prepare a report describing actions taken to fulfill
the requirements of the legislation as well as recommendations for further actions
to assist in achieving the State PM standards. The bill requirements sunset on
January 1, 2011, unless extended.

B. Scope of the PM Problem

1. PM Standards

The U.S. Environmental Protection Agency (U.S. EPA) and the ARB have
adopted ambient air quality standards for PM10 and PM2.5 (Table 1).
California's standards are the most health-protective standards in the nation, and
are designed to provide additional protection for the most sensitive groups of
people, including infants and children, the elderly, and persons with heart or lung
disease. Attainment of California’s standards is expected to result in the yearly
prevention of an estimated 6,500 premature deaths, approximately



400,000 incidences of lower respiratory symptoms among children ages seven to
fourteen, and over two million lost work days.

Table 1. State and National California National
Particulate Matter Ambient Air (ug/m®) (ug/m?°)
Quality Standards. The levels PM10
of the standards are expressed Annual 20 50
in micrograms per cubic meter 24-hour 50 150
(ng/m?3). PM2.5
Annual 12 15
24-hour | = 65

Virtually the entire State is nonattainment for the State PM10 standard, with most
urban areas and several isolated sub-areas nonattainment for the State PM2.5
standard (Figure 1). With respect to the national standards, the San Joaquin
Valley, the South Coast, and several desert areas are nonattainment for the
federal PM10 standard. The U.S. EPA has issued preliminary PM2.5 national
designation recommendations, with final designations to occur by

December 31, 2004. Preliminary national PM2.5 nonattainment areas include
the San Joaquin Valley, the South Coast, and San Diego. Further information on
State and national designations can be found at:

http://www.arb.ca.gov/desig/desig03/desig03.htm

and

http://www.arb.ca.gov/desig/pm25desig/pm25desig.htm

As discussed above, almost every area in California experiences PM
concentrations above the level of the State standards. SB 656 therefore sets
forth a framework for the implementation of measures to provide near-term
reductions in PM throughout California, especially in those areas that have not
been subject to federal planning requirements. This will ensure continuing focus
on PM and progress towards attaining California’s health protective standards.

In addition to the State PM standards, in 1998, the ARB identified PM emitted
from diesel-fueled engines as a toxic air contaminant. Diesel PM contributes
approximately 70 percent of the cancer risk associated with all currently identified
toxic air contaminants in the State. Measures to reduce diesel PM are ARB’s
highest priority.

2. Nature of PM in California
Ambient PM is comprised of both directly emitted PM such as dust or soot,

known as primary PM, as well as PM formed in the atmosphere from the
reactions of precursor gases, known as secondary PM. These precursor gases



Figure 1. State and National Designations for Particulate Matter Standards
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include nitrogen oxides (NOx), sulfur oxides (SOx), volatile organic compounds
(VOC), and ammonia. NOx, SOx, and ammonia combine to form secondary
ammonium nitrate and sulfate. VOC can form secondary organic aerosols, as
well as participate in the production of secondary ammonium nitrate. NOx and
VOC are also precursors of ambient ozone. Sources of ambient PM include
combustion sources such as trucks and passenger cars, off-road equipment,
industrial processes, residential wood burning, and forest and agricultural
burning; fugitive dust from paved and unpaved roads, construction, mining and
agricultural activities; and ammonia from sources such as livestock operations,
fertilizer application, and motor vehicles. In general, combustion processes form
fine particles, whereas emissions from dust sources tend to be predominantly
coarse particles.

The size, concentration, and chemical composition of PM vary by season and by
region depending upon the mix of contributing sources and meteorology.

A number of areas exhibit strong seasonal patterns. Other areas have a much
more uniform distribution -- PM concentrations remain high throughout the year.
In yet other areas, isolated PM exceedances can occur at any time of the year.

For example, in the San Joaquin Valley, the San Francisco Bay Area, and the
Sacramento Valley, there is a strong seasonal variation in PM, with higher PM10
and PM2.5 concentrations in the fall and winter months. In the winter, PM10 and
PM2.5 concentrations can remain elevated for extended periods. The PM2.5
size fraction drives the PM concentrations, and a major contributor to high levels
of ambient PM2.5 in these regions in the winter is the secondary formation of
ammonium nitrate from precursors emitted by stationary and mobile combustion
sources. Increased activity for some emission sources (e.g. wood-combustion in
stoves and fireplaces) and meteorological conditions are conducive to the build-
up of PM.

In the South Coast region, PM concentrations remain high throughout the year.
The more consistent activity patterns of emission sources, as well as less
variability in weather patterns in the South Coast, leads to this more uniform
concentration pattern. In other areas, high PM can be more episodic than
seasonal. For example, in Owens Lake in the Great Basin Valleys Air Basin,
episodic fugitive dust events lead to very high PM10 levels, with soil dust as the
major contributor to ambient PM10.

The relative contribution of primary versus secondary PM will also vary by region
and season. Throughout the State, on an annual basis, the fraction of PM2.5
comprised of secondary ammonium nitrate and sulfate can range between

10 and 60 percent of the PM2.5 mass (with ammonium nitrate contributing
between 5 and 50 percent and ammonium sulfate contributing between 5 and

25 percent of the PM2.5 mass). The fraction contributed by secondary
ammonium nitrate and ammonium sulfate can be even higher on a 24-hour
basis. Only limited information is available on how much of the measured PM2.5



organic carbon component is secondary organic aerosols. In most areas, the
majority of organic carbon is primary, and has been directly emitted from sources
such as wood combustion, mobile sources, and commercial cooking. However,
available studies suggest that in the South Coast on an annual average basis,
secondary organic aerosols may constitute 6 to 16 percent of PM2.5, and in
urban areas of the San Joaquin Valley during the winter, secondary organic
aerosols may contribute up to an average of 8 percent of PM2.5.

Because the challenges vary from area to area as outlined above, each air
district will need to consider a different mix of measures to address the unique
nature of the PM problem in their region.

Il. LIST DEVELOPMENT
A. Overview

Section 39614 (b) of the H&SC requires the ARB to develop and adopt a list of
the most readily available, feasible, and cost-effective proposed control
measures, based on rules, regulations, and programs existing in California as of
January 1, 2004. To meet this requirement, ARB staff has developed a proposed
list of readily available, feasible, and cost-effective air measures that could be
adopted by air districts to make progress towards attainment of the State and
federal standards. For information purposes, we also provide a summary of
measures that ARB has adopted prior to January 1, 2004. We also provide a
summary of measures that ARB is considering for development as part of our
State Implementation Plan obligation for PM10 and ozone, as well as our Diesel
Risk Reduction Program.

In preparing the Staff Report, ARB staff worked with air districts through
conference calls with the California Air Pollution Control Officers Association
planning managers and rule development committees, as well as with individual
air districts. ARB staff also sought public input through a workshop held on
May 6, 2004 in Sacramento, providing the opportunity to present both oral and
written comments on a draft version of the air district list and summary of ARB
measures released on April 22, 2004, and through follow-up meetings with
various stakeholders.

Appendices A and B include an informational summary of ARB measures.
Appendix C includes the proposed SB 656 list of air district measures. The
H&SC describes broad authority for emissions control, with ARB having the
primary jurisdiction over mobile sources, and air districts having primary
jurisdiction over stationary sources. However, there are areas where cross-over
can occur, such as ARB authority to develop airborne toxic control measures
which can address both mobile and stationary sources. Therefore, the air district
list is primarily comprised of measures for stationary sources, area-wide sources,
transportation-related programs, and incentive programs.



As mentioned previously, ambient PM is comprised of both directly emitted PM
such as dust or soot, as well as PM formed in the atmosphere from the reactions
of precursor gases such as secondary ammonium nitrate or secondary organic
aerosols. These precursor gases include NOx, SOx, VOC, and ammonia.
Therefore, to address the full scope of possible PM problems, measures to
address both directly emitted PM as well as precursor gases are included in the
summaries of ARB measures and in the list of measures for air districts. It is
important to note that these summaries and list are a compendium of measures
that reflect the scope of the diverse nature of the different types of PM problems
across the State. Air districts however, select an appropriate subset of measures
from the air district list based on the severity and nature of the PM problem, and
a feasibility and cost-effectiveness assessment specific to their area and
sources.

B. ARB Measures

As described above, for information purposes, we prepared two summaries of
ARB rules, regulations, and programs that reduce PM. The first is a summary of
measures adopted from 1998 through January 1, 2004 (Appendix A). 1998 was
selected as the starting point to take advantage of a recently developed
compendium of ARB measures adopted within the past five years. Many
measures adopted prior to 1998 were updated during this five-year period.
Therefore, using the period of 1998 onward reflects the most current version of
adopted measures. Some of these measures have future implementation dates.
The summary includes measures in the following categories: 1) diesel-fueled
engines and vehicles, 2) smoke management, 3) non-diesel mobile sources,

4) non-diesel fuels, 5) consumer products, 6) vapor recovery, and 7) distributed
generation guidelines for electrical generation technologies. Some of the diesel
measures have been adopted as airborne toxic control measures (ATCMs) to
directly reduce the diesel component of PM as part of the Diesel Risk Reduction
Program. As part of the toxic air contaminant control program, the ARB has also
adopted ATCMs for asbestos from various sources (e.g., quarrying, mining),
outdoor residential waste burning, medical waste incinerators, and chrome
plating. While these measures are not included on the summary because their
primary purpose was to reduce air toxics, they may provide additional PM
reductions. Further information on these airborne toxic control measures can be
found at:

http://www.arb.ca.gov/toxics/atcm/atcm.htm

The second summary describes measures that ARB has proposed for
development as part of our State Implementation Plan obligation for PM10 and
ozone, as well as our Diesel Risk Reduction Program (Appendix B).



C. SB 656 List of Air District Measures

Appendix C contains the proposed SB 656 list of air district measures. The list
was compiled from a number of sources. These sources included recent rule
assessments conducted by the California Air Pollution Control Officers
Association for stationary and non-stationary sources, a best available control
measure analysis performed for the 2003 San Joaquin Valley Air Pollution
Control District PM10 State Implementation Plan, and review of air district
rulebooks. The list comprises measures in the following categories: 1) wood-
burning fireplaces and heaters, 2) non-agricultural open burning, 3) fugitive dust,
4) stationary combustion sources, 5) composting and related operations,

6) storage, transfer, and dispensing operations, 7) leaks and releases, 8) product
manufacturing, 9) coatings, 10) solvent cleaning and degreasing,

11) miscellaneous activities, 12) general rules to reduce directly emitted PM, and
13) programs to reduce PM emissions from mobile sources (transportation-
related programs and incentive programs).

All rules that had been adopted prior to January 1, 2004 were initially considered
as readily available, feasible, and cost-effective due to their adoption by at least
one air district within the State. However, many measures previously adopted by
air districts, as well as rule assessments prepared by the California Air Pollution
Control Officers Association, were developed for ozone planning purposes.
While ozone and PM have common precursors, further evaluation of measures
was conducted for the purpose of selecting a group of measures most
appropriate for reducing ambient PM. Measures not included on the list from a
PM perspective however, may still warrant consideration under different
mechanisms such as ozone transport mitigation and other ozone planning
requirements.

The review was conducted within the context of the legislation’s criteria
specifying measures that were the most readily available, feasible, and
cost-effective from the perspective of attaining the PM standards, as well as an
assessment of the types of measures that best reflect the nature of different PM
source contributions on a statewide basis. No single criterion was given
precedence in the review. Instead, the combined impact of all criteria was
considered in selecting measures for inclusion on the list. In some cases,
selected rules may operate under alternative compliance mechanisms such as
the South Coast’s RECLAIM program. However, their feasibility and availability
were evaluated independently of these programs and rules were not eliminated
simply on the basis of their eligibility to operate under this type of program.
Measures that would have limited applicability, or which were already addressed
through other statewide regulations were not included in the list. Setting opacity
limits for wood burning fireplaces and heaters and requirements to cover haul
vehicles are examples of such measures.



ARB staff identified measures that generally represent the best levels of emission
control that have been adopted within the context of the screening procedures
identified above. This serves to provide a list with the potential for the greatest
degree of health protection, as well as providing adequate measures for areas in
the State with the most severe nonattainment problems. Assessment of the level
of emission control included examination of rule requirements such as emission
limits, performance requirements, and the scope of source activities addressed.
However, in a number of cases, several different control options for a given
source category are presented where a number of individual source types are
included within a single rule (such as the combustion and solvent use
categories), or where different approaches to control can be equally effective
depending upon the nature of the PM problem. For example, measures to
reduce residential green waste burning include approaches that limit burning
based on availability of green waste pickup, lot size, or population. In addition,
alternative rules are included in cases where a rule has future implementation
dates that are dependent on expected demonstration of technology. While rules
with future implementation limits may not be necessary in many areas of the
State, they are offered for consideration in air districts with more severe PM
problems that may require more stringent emission limits. Finally, in several
cases, similar rules or programs may have been adopted by multiple air districts,
but in general only one has been listed as a representative example. Many air
districts, for example, have adopted measures to require the sale and installation
of only U.S. EPA-certified Phase |l woodstoves. The specific air district rules
included on the list represent guidance or appropriate example measures in
terms of scope and level of emission control. There may be other air district
rules which may also represent similar, suitable levels of control.

Given the diversity of PM problems throughout the State, as well as the range in
the relative severity of nonattainment, the list of air district measures compiled by
the ARB is necessarily broad in the scope of possible measures and the range of
cost-effectiveness. The cost-effectiveness of a particular measure will also vary
from air district to air district. With some exceptions, H&SC section 39614
requires each air district to adopt an implementation schedule for the measures
from the list of air district measures that are the most cost-effective measures for
that air district. Since the law leaves the final decision to each air district as to
which measures are the most cost-effective measures, ARB is not drawing a firm
line as to which measures are the most cost-effective measures from a “first-cut”
or statewide perspective. Instead, ARB is presenting a more comprehensive list
of measures along with guidance and supporting information in order to provide
cost-effectiveness information to the air districts. Listing of a measure on the
ARB list does not imply that the measure is a “most cost-effective” measure for
every air district. Each air district should review the list together with the
supporting information as the air district makes its determination as to which are
the most cost-effective measures for the air district. The list therefore provides a
starting point, or menu of control strategy options to address the many different
types of PM problems. Air districts will select appropriate measures from this list



based on a local assessment of air quality conditions, feasibility, and cost-
effectiveness. This process is discussed in further detail in Section III.

M. AIR DISTRICT IMPLEMENTATION PROCESS

Once the Board adopts the initial list, air districts must adopt implementation
schedules by July 31, 2005 at a noticed public meeting and after at least one
public workshop. The implementation schedules identify the selected subset of
measures, and the dates for final adoption, implementation, and sequencing of
selected control measures. In developing the implementation schedule,

H&SC section 39614 (d)(2) specifically requires each air district to prioritize
measures that the air district is considering from the list based on the effect
individual measures will have on public health, air quality, emission reductions,
and cost-effectiveness. Consideration is also given to the impact of selected
measures on other criteria pollutants, as well as to the benefits accruing from
measures adopted as part of ongoing ARB statewide efforts.

Air district implementation begins with an assessment of the nature and severity
of the PM problem in each area. This is followed by an evaluation of the cost-
effectiveness of a subset of measures appropriate to the specific needs of the
area. Finally, an air district will select and prioritize a list of measures designed
to most cost-effectively make progress towards attaining the PM standards.

Each air district will tailor its implementation schedule to its individual PM
problem. For example, although most air districts do not meet the State PM10
standards, some are closer to attainment than others. In addition, the size
(coarse versus fine) and chemical composition of PM varies by region and
season. In some areas, fugitive dust events may lead to high PM concentrations.
In other areas, the major contributors may be the secondary formation of PM2.5
caused by the reaction of precursor gases. Therefore, in adopting an
implementation schedule, each air district will first characterize the major
components of PM in their area to determine the most appropriate level and type
of control approach. To assist air districts in evaluating the nature of their PM
problem, the ARB is preparing the resources described in Section IV Part A.
Within this context, air districts then prioritize and select the most cost-effective
subset of measures appropriate to their local situation to make progress towards
attaining the PM standards. For example, rules addressing VOC sources may
only need to be considered in areas where there are significant contributions
from secondary organic aerosols, or where VOCs are a key precursor for
reducing ammonium nitrate concentrations. Other areas where wood smoke
causes significant impacts may in contrast focus on residential wood combustion
control measures. As a starting point, ARB has prepared the suggested list of
basic control measures for different types of PM problems described in

Section IV Part B.



In selecting and prioritizing the most cost-effective measures for their
implementation schedules, H&SC section 39614 (a), (d)(1), and (d)(2) provide
that air districts should follow the standards and process described in

H&SC section 40922 which sets forth California Clean Air Act (CCAA) measure
ranking procedures for ozone. H&SC section 40922 states that air districts shall
determine the cost-effectiveness of available and proposed control measures
and then prepare a list that ranks the control measures from least cost-effective
to most cost-effective. In adopting an implementation schedule, air districts will
also consider technological feasibility, emission reduction potential, rate of
reduction, public acceptance, and enforceability, in addition to cost-effectiveness.
H&SC section 39614 (d)(2) specifically requires each air district to prioritize
measures that the air district is considering under the SB 656 program from the
list of air district measures based on the effect individual control measures will
have on public health, air quality, and emissions reductions and on cost-
effectiveness. H&SC section 39614 (d)(1) provides that after the air district goes
through the prioritization, the air district must adopt a prioritized implementation
schedule for the most cost-effective measures (unless a statutory exception
applies). Therefore, it is the air district’s discretion to select, based on the
magnitude and nature of their PM problem, a subset of measures to most cost-
effectively address their specific PM problem.

It is important to recognize that not all rules are equally cost-effective or
appropriate in all areas of the State. Cost-effectiveness and feasibility will vary
depending upon the number, size, and configuration of sources within a
jurisdiction, and the contribution of that source to local PM concentrations. Cost-
effectiveness is also dependent upon the existing degree of control for a given
source type. Therefore, cost-effectiveness will vary depending upon the baseline
or starting point in each air district. Each air district will estimate the local cost-
effectiveness when prioritizing potential control measures.

As a starting point for air district analysis, the ARB has compiled the available
cost-effectiveness information for each measure. This information was
developed based on ARB and air district review of district Board hearing
materials, staff reports published to support rule adoption, air district Clean Air
Plans or Air Quality Management Plans required under the CCAA, and State
Implementation Plans. Table 2 summarizes the air district measures in each
major program or major emission source category organized by increasing cost-
effectiveness range. The supporting data for this table are presented in
Appendix D. Cost-effectiveness is grouped into six bins. The first bin includes
savings to no-cost; the next five bins include cost-effectiveness ranges
increasing by $5,000/ton of pollutant reduced, with the last bin representing cost-
effectiveness values greater than $20,000/ton of pollutant reduced. For some
control measures, the cost-effectiveness figures span a large range. Table 2
includes short comments on factors leading to large cost-effectiveness ranges.
For example, boiler, steam generator, and process heater control measures
apply to different types of units in significantly different sizes, with a mix of
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previous control levels, accomplished by a variety of control methods or
technology. Therefore, within a single rule, some types of units may be more
cost-effective to control than others. Therefore, in selecting the most cost-
effective measures under the SB 656 program, an air district should adopt and
implement the rule for the types of units or source types for which the measure is
a most cost-effective measure for that individual air district.

In adopting an implementation schedule, air districts will also consider other
ongoing programs such as measures being adopted to meet federal air quality
standards or the State ozone planning process. Additionally, the implementation
schedule may not include any measures that are substantially similar to one
already adopted by an air district, or scheduled for adoption within two years of
adoption of the implementation schedule. While the measures selected to fulfill
the requirements of SB 656 must be different from any measures already
planned to meet other requirements, the legislation does not require that any
planned measure be accelerated. Air districts may modify their implementation
schedules if circumstances change with respect to attainment status, the nature
of sources, or the effects of ongoing control programs.

Air districts are not required to adopt a measure to further regulate emissions
from any source that operates under, or that requires an air district to modify,
either a market-based incentive program, or an interchangeable emission
reduction credit program. The legislation provides flexibility to air districts in
assessing whether there are alternative readily available, feasible, and cost-
effective measures that would achieve equivalent or better emission reductions
that could be included on the air district’s implementation schedule in lieu of a
measure on the list in Appendix C. The measures included on the air district list
represent guidance on the scope and level of emission control for each source
category, accompanied by a reference to a specific air district rule or rules.
These rules are referenced with specific rule language as adopted. However, air
districts do not need to incorporate the exact language of the referenced rules,
but rather should match the scope and emission limits within the context and
structure of their local rulebooks and the nature of sources within their air district.

Although the list of air district measures provides a retrospective look at
measures adopted prior to January 1, 2004, footnotes have been provided in
cases where rules have been amended subsequent to this date. While not part
of the list, ongoing rule development and rule amendments can be reviewed for
additional approaches to reduce PM.
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Table 2: Cost-Effectiveness of Proposed Air District Measures

Category Measure Cost-Effectiveness Comments
($ in thousands /ton of pollutant reduced)
<0 0-5 |5-10 | 1015 | 15-20 | >20
Miscellan. » Solid waste landfills X
Wood = Public awareness program X X
Burning = Curtailment programs
Fireplaces = Require installation of U.S.
and Heaters EPA certified stoves
= Limit number of heaters in
new and exiting properties
= Control wood moisture
content
= Prohibit fuel types
Coating » Glass X X
Operations = Metal parts and products
= Paper, fabric, and film
= Plastic and rubber
= Spray booth facilities
» Wood flat stock
= Wood products
Product = Food manufacturing and X X
Manufacture processing
= Polyester resin operations
Fugitive = Apply water during X
Dust construction, operations
(earthmoving, demolition,
grading)
= Apply water during bulk
material handling
= Clean up carryout and
trackout
= Street sweeping
Combustion | = Commercial charbroiling X
Sources operations
= Lime kilns
= Cement kilns
= Petroleum Coke Calcining
Miscellan. = Woodworking operations X
Coating = Adhesives and sealants X X X
Operations
Combustion | = Furnaces X X
Sources
Fugitive = Apply chemical stabilizers X X
Dust or pave shoulders on

paved roads

= Apply water or chemical
stabilizers on unpaved
roads,

= Pave unpaved roads

12




Table 2: Cost-Effectiveness of Proposed Air District Measures

Category Measure Cost-Effectiveness Comments
($ in thousands /ton of pollutant reduced)
<0 0-5 [5-10 | 1015 | 15-20 | >20
Product = Fiberboard X X
Manufacture
Fugitive = Apply water at disturbed X
Dust open areas
» Storage, handling of coke,
coal, and sulfur
Coating = Architectural coatings X
Operations = Graphic arts
Solvent » Use of solvents X
Cleaning
and
Degreasing
Composting | = Chipping and grinding X
Wood = Replace non-certified X X X X = Considering
Burning appliances long term
Fireplaces energy
and Heaters savings leads
to lower CE
» CE also
depends on
appliance type
Fugitive = Apply water, chemical X X X
Dust stabilizer, gravel, or pave
unpaved parking lots
= Apply water, chemical
stabilizer, gravel, or pave
unpaved roads adjacent to
agricultural fields
Leaks and « Equipment leaks (valves X X X
Releases and flanges)
Product = Polymeric products X X
Manufacture
Non- = Prohibit burning in highly X X X X
Agricultural populated areas
Open
Burning
Combustion | = Turbines X X X X Depends on unit
Sources size and control
method
Combustion | = Residential water heaters X X X X Depends on
Sources emission limit
Storage, = Organic liquid storage X X X Depends on
Transfer, & equipment type
Dispensing to be controlled
Operations
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Table 2: Cost-Effectiveness of Proposed Air District Measures

Category Measure Cost-Effectiveness Comments
($ in thousands /ton of pollutant reduced)
<0 0-5 [5-10 | 1015 | 15-20 | >20
Combustion | = Boilers, steam generators, X X X X X X Depends on unit
Sources and process heaters size, operating
capacity factor,
and emission
limits compared
to the current
limit
Solvent = Degreasing operations X X X X X X Depends on
Cleaning equipment and
and control type
Degreasing
Combustion | = IC Engines X X X X X Depends on
Sources burn type (rich
burn-lower CE;
lean burn-higher
CE), power
output, and
original level of
emissions
(higher
emissions-lower
CE)
Fugitive = Set controls at roads to X X X X Depends on
Dust avoid carryout and track- extent of road
out control (devices
installed at
access points,
length of interior
road being
paved) and
traffic amount on
road
Miscellan. = Soil decontamination X X X X Depends on soil
disposition
method
Fugitive = Apply water to stored bulk X
Dust materials
Non- = Mandatory curtailment NE or NA
Agricultural | = Control smoke production
Open = Performance standards
Burning
Mobile = Incentive Programs NA
Sources
Mobile = Transportation-related NA
Sources programs

NE = Not estimated
NA = Not applicable (emission reductions cannot be estimated accurately)
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IV. RESOURCES FOR AIR DISTRICTS

A. Characterization of Ambient PM by Air Basin

To assist air districts in evaluating the nature of their PM problem, the ARB has
prepared an initial evaluation of PM in each of the State’s 15 air basins. This
assessment evaluates the role of PM2.5 versus PM10, the magnitude of the PM
problem, seasonality, significant sources of directly emitted PM, and the
contribution of secondary PM. The current version of this assessment document
can be found at:

http://www.arb.ca.gov/pm/pm.htm.

This assessment will be updated by January 1, 2005 with the most recent data
available from both routine monitoring sites and special purpose monitoring
studies.

B. Basic Measures for Different Types of PM Problems

The list of air district measures is comprehensive in scope, and, as discussed in
Section lll, air districts will select an appropriate subset of measures from the list.
As a starting point, the ARB staff has prepared a suggested list of basic
measures that air districts may want to consider in developing and prioritizing
measures for their implementation schedules. Table 3 includes measures for
those PM sources that generally represent the largest emission contributions and
are the most ubiquitous throughout the State. The table contains suggested
measures grouped by different types of PM problems. For example, areas with a
winter wood smoke problem may want to target the core measures listed in the
first section of the table, whereas areas with fugitive dust problems may focus on
the different measures in the dust section.

In each section, a general description of the types of basic proposed measures
are included, along with a reference to the specific measure on the full list of air
district measures contained in Appendix C. While some areas that are closer to
attainment may be able to select from the shorter list contained in Table 3, other
areas with more severe problems, or with contributions from more unique
sources, may need to consider the broader group of measures in Appendix C.

C. Cost-Effectiveness Documentation Clearinghouse

As discussed previously, a specific cost-effectiveness estimate associated with a
previously adopted rule by an air district does not necessarily apply to a similar
rule being considered by another air district. Each air district will need to review
the information provided in this report and determine the applicability for their
situation, and calculate air district-specific cost-effectiveness values as
appropriate. Therefore, as an additional resource for air districts, the ARB staff is
also developing a clearinghouse of the staff reports and cost-effectiveness
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Table 3: Proposed Set of Basic Air District Measures for Different Types of
Particulate Matter Problems

PM Problem Measures Measure
Type Number*
Smoke from Establish a public awareness program; 1
Wood-Burning Set a voluntary curtailment during periods with 2 (3)
Fireplaces and predicted high PM levels (or update to mandatory);
Heaters Require all woodstoves and fireplace inserts 4
installed be U.S. EPA certified or equivalent;
Limit number of wood-burning fireplaces and heaters 7
in new developments;
Replace non-certified units upon property sale; 10a
Control wood moisture content; 11
Prohibit burning of materials not intended for use in 12
wood-burning appliance.
Smoke from Establish mandatory curtailment during periods with 17
Non-Agricultural predicted high PM levels;
Burning Set performance standards for allowed burns. 20-22
Dust from
= Construction Establish requirements for earthmoving, demolition, 24-26
and grading operations (e.g., applying water or
chemical stabilizers/dust suppressants).
= Paved Roads Establish requirements for new and modified public 33
and private roads (e.g., paved shoulders, curbing,
chemical suppressants);
Establish requirements for sweeping existing roads. 34
37
= Unpaved Set control requirements for unpaved roads (e.g.,
Roads watering, graveling, applying suppressants,
vegetating, paving, setting speed limits).
39-43
=  Windy Establish requirements to suppress windblown dust
Conditions from construction/earthmoving operations, disturbed
areas, and bulk material storage piles (e.g., ceasing
active operations, watering, applying chemical
stabilizers).
44

= Agricultural
Operations

Set requirements for agricultural sources (e.g.,
treating unpaved roads, watering, and other dust-
reducing measures).
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Table 3: Proposed Set of Basic Air District Measures for Different Types of Particulate

Matter Problems

PM Problem Measures Measure
Type Number*

Direct PM from Set requirements for commercial charbroiling operations 53
Combustion (e.g., emission control device)
Sources
Direct PM from = Set visible emission limits (e.g, opacity). 89
Sources Not
Covered under =  Set PM emission limits from combustion sources. 90-91
Any Other
Specific Rule
Ammonium Set NOx emission limits for:
Nitrate (NOx = Boilers, steam generators, and process heaters 45
measures) = Turbines; 46

= |C engines; 47

» Residential central furnaces; 51b

= Residential water heaters. 52
Ammonium = Set requirements for architectural coatings (e.g., 68
Nitrate and limiting VOC content in coatings);
Secondary
Organic Aerosols | = Set VOC emission limits from solvent use (e.g., 83-85

(VOC measures)

limiting VOC content of products used, through
operation requirements).

* Measure number from Appendix C — Proposed List of Air District Measures to
Reduce Particulate Matter
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evaluations prepared by the air districts in support of adopting the rules
contained in the list of air district measures. This information will be made
available via the web to facilitate air district evaluations of local cost-effectiveness
and emission reduction potential considerations.

V. ISSUES

During the development of the list, several issues were raised by various
stakeholders. The key issues and a summary of how they were addressed is
provided below.

A number of comments were received on the need for presentation of cost-
effectiveness information, both for understanding the selection of control
measures included on the list, and to provide a resource for air districts in
prioritizing control measures during the air district implementation process. In
response, as described in Section IV above, the ARB worked with air districts to
compile the cost-effectiveness information developed for each rule as adopted by
the air district. This information is presented in Table 2 and Appendix D. The
methodology used by air districts to calculate cost-effectiveness may differ, and
cost-effectiveness values will also vary depending upon the baseline level of
control. In addition, the base year for the economic calculation will vary
depending upon when the rule was adopted. No normalization of the data was
conducted. However, information relevant to understanding this variability is
presented in Appendix D and in the accompanying staff reports that will be
included in the clearinghouse. Not withstanding these caveats, the information
presented in Table 2 and Appendix D provides useful information on the relative
cost-effectiveness of different types of control programs and serves as a
launching point for initial selection of measures and local cost-effectiveness
evaluation.

Another comment was that ARB should specify a threshold for cost-
effectiveness, above which measures would not be deemed cost-effective. Such
measures would not be included for consideration either on the initial list of air
district measures prepared by ARB, or in the implementation schedules to be
prepared by the air districts. As discussed earlier, given the breadth of PM
problems in the State, their complexity, and their severity, ARB believes that it is
not appropriate or feasible to establish a cost-effectiveness threshold.
Depending upon the rules already adopted in an air district and the nature and
severity of the problem, what is considered cost-effective will vary among air
districts. The list of air district measures presented in Appendix C, accompanied
by the cost-effectiveness information presented in Table 2 and Appendix D,
serves to establish a “master” list of the most readily available, feasible, and cost-
effective measures for subsequent air district use in developing implementation
schedules. Air districts, during the implementation schedule development
process, will develop the most cost-effective solution to reducing PM in their
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region, following the guidance specified in the legislation as described in
Section Il of this report.

Finally, several commenters suggested that transportation control measures be
included on the list. These types of measures are not addressed here because
transportation control measures are generally adopted and implemented by local
transportation control agencies, rather than by air districts. However, air districts
are not precluded from working with other agencies in assessing the benefits of
additional non-air district programs and pursuing these types of programs as
appropriate as part of an air district’s overall efforts to attain the PM standards.
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FOREWORD TO APPENDICES

Appendices A and B summarize ARB measures that reduce PM. Appendix C
provides the SB 656 list of air district measures. The appendices include
measures that reduce directly emitted particulate matter (PM) and measures that
reduce gaseous precursors that react in the atmosphere to form secondary PM.
Pollutants reduced by each of the listed measures are indicated in parenthesis.
For measures that reduce directly emitted PM10, the listing of “PM10, PM2.5”
indicates that while the measure reduces both PM2.5 and PM10, reductions
occur primarily in the fine fraction. In contrast, a listing of “PM10” indicates the
measure reduces primarily the coarse fraction. Precursors reduced by listed
measures include nitrogen oxides (NOXx), volatile organic compounds (VOC), and
sulfur oxides (SOx). NOx and VOC are also precursors of ambient ozone.
Different measure descriptions may also refer to VOC as reactive organic gases
(ROG), hydrocarbons (HC), non-methane hydrocarbons (NMHC), or
non-methane organic gases (NMOG).

In each of these appendices, the listed measures are grouped by major program
or by major emission source category. Appendix A also indicates the date of the
public ARB hearing when the measure was adopted. Appendix B includes the
proposed date for Board consideration of measures proposed for development.
Appendix C indicates the air district that adopted the listed measure, the rule
identification number, and the date when the district adopted or most recently
amended the rule. The source type column specifies if the listed measure
applies to new, existing, or modified sources. The specific rule language for
each listed rule can be found in ARB’s air district rule logbook at:

http://www.arb.ca.gov/drdb/drdb.htm

Appendix D lists the cost-effectiveness of each air district control measure as
reported by the air district at the time the rule was adopted or amended. Cost-
effectiveness is expressed in dollars per ton of pollutant reduced. The measures
are organized by major program or by emission source category. The list
indicates the air district that adopted the listed measure, the rule identification
number, and the date when the district adopted or most recently amended the
rule. For some rules, the cost-effectiveness numbers represent overall rule cost-
effectiveness (e.g., average cost-effectiveness), while for other rules, cost-
effectiveness is presented as a range. The cost-effectiveness (C.E.) notes
column includes information related to the cost-effectiveness numbers listed such
as pollutant(s) considered in the cost-effectiveness estimates, explanations of
reference document dates, and specific equipment and operation scenarios
leading to cost-effectiveness ranges.
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APPENDIX A

Adopted ARB Measures that Reduce Particulate Matter



ARB Adopted Measures

Adopted ARB Measures that Reduce Particulate Matter (PM)

The following are measures adopted from 1998 through December 2003 under the ARB Diesel Risk
Reduction Plan (DRRP), as part of Ozone and PM State Implementation Plans (SIP), and additional
measures adopted to make progress towards the attainment of ambient ozone standards.

A. Diesel-Fueled Engines and Vehicles

Strategy

Adoption
Date*

Emission Standards for New On-Road Heavy Duty Diesel (HDD) Engines
(PM10, PM2.5, NOx, VOC)

1. | HDD Engines 2004 and Later Model Year

Requires HDD engines, exclusive of urban bus engines, to certify to a

0.10 grams per brake horsepower-hour (g/bhp-h) PM standard and a

4.0 g/bhp-hr NOx standard. Urban bus engines produced for sale in California
have been subject to more stringent emission standards sooner that other
classes of HDD engines — 0.05 g/hp-hr PM and 4.0 g/bhp-hr NOx standards
since 1996.

Reference: http://www.arb.ca.qgov/regact/2004/2004.htm

2. | Supplemental Test Procedures for HDD Engine Certification

Includes the Not-to-Exceed and the EURO Il European Stationary Cycle
Emission Tests in the required California certification process for 2005 and
subsequent model year HDD engines and in 2007 for “ultra-small volume " and
“‘urban buses”. The supplemental tests ensure that engine exhaust emissions
are controlled over the range of operating conditions.

Reference: http://www.arb.ca.qov/regact/NTEtest/ntetest.htm

3. | HDD Engines 2007 and Later Model Year

Aligns ARB with U.S. EPA’s emission standards — 0.01 g/bhp-hr PM,

0.20 g/bhp-hr NOx, and 0.14 g/bhp-hr NMHC — and phase-in schedule based on
model year. The 2007 standards require aftertreatment-based technologies for
all HDD engines and vehicles in conjunction with very low-sulfur diesel fuel. The
standards also apply to natural gas-fueled engines and liquefied petroleum gas-
fueled engines derived from the diesel-cycle engine.

Reference: http://www.arb.ca.gov/regact/HDDE2007/HDDE2007.htm

4/23/98

12/7/00

Revised
10/25/01

*Date of public Board hearing when the measure was adopted.
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ARB Adopted Measures

Strategy Adoption
Date*
4. | Emission Standards for New Off-Road Diesel Engines (PM10, PM2.5, NOx, 1/27/00

VOC, CO)

Requires new off-road compression ignition engines (Cl) to meet several tiers of
PM, NOx, HC, and CO emission standards, phased-in by sales date and engine
power. U.S. EPA standards aligned with ARB'’s Tier 1 standards beginning with
1996 model year engines, and ARB harmonized with U.S. EPA Tier 2 and Tier 3
requirements beginning in 2000. Tier 3 standards are to be phased-in through
2008 and will only apply to 50-750 hp engines. ARB does not have authority to
regulate new farm and construction equipment under 175 hp. Only U.S. EPA
can set emission standards for these preempt engines.

Reference: http://www.arb.ca.qov/regact/ciengine/ciengine.htm

5. | California Diesel Fuel Regulations (PM10, PM2.5, SOx) 7/24/03

Includes the following: 1) sets the maximum permissible sulfur content in
vehicular diesel fuel to 15 ppmw starting in mid-2006 (very low sulfur), 2) sets
requirements for certification of alternative diesel fuel formulations, 3) sets sulfur
specification for certification of diesel fuel for light- and medium-duty vehicles
that is identical to U.S. EPA's, 4) sets new specifications for equivalency to the
aromatic hydrocarbon limit for California diesel fuel, 5) establishes standards for
diesel fuel lubricity, 6) requires the use of vehicular diesel fuel in all non-
vehicular diesel engines except engines used to power locomotives and marine
vessels, and 7) establishes a method for testing low sulfur diesel.

Reference: http.//www.arb.ca.gov/regactulsd2003/usld2003.htm

Use of very low-sulfur diesel fuel reduces PM and SOx emissions and enables
the use of aftertreatment technologies which can reduce NOx, PM, and ROG.
For examples of measures requiring use of low-sulfur diesel fuel, refer to the
following measures on this list:

3. HDD Engines 2007 and Later Model Year

7. Transit Bus Fleet Rule

9. On-Road Heavy Duty Solid Waste Collection Vehicles Air Toxic Control
Measure (ATCM)

Additional measures can be found on the list of ARB measures proposed for
development:

13. Transport Refrigeration Units ATCM
16. Portable Engines ATCM
24. Stationary Compression Ignition Engines ATCM

*Date of public Board hearing when the measure was adopted.
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ARB Adopted Measures

Strategy Adoption
Date*
6. | Procedures to Verify Diesel Retrofit Strategies for Existing Engines (PM10, 5/16/02

PM2.5)

Establishes procedures to verify emission control strategies by ARB that can be
applied to various diesel-fueled engines and vehicle model years to significantly
reduce diesel PM emissions. Strategies verified to “level 1” achieve at least 25%
PM reduction (e.g., diesel oxidation catalysts or DOC); those verified to “level 2”
achieve at least 50% PM reduction; and those verified to “level 3" achieve at
least 85% PM reduction or reduce PM levels to no more than 0.01 g/bhp-hr (e.g.,
diesel particulate filter or DPF). In addition, verification procedures require,
starting January 1, 2007, NO, emissions from an engine employing a diesel
emission control strategy not to exceed 20% of the engine’s baseline NOx

emissions.
Note: This measure was amended on February 26, 2004.

Reference: htto://www.arb.ca.qov/reqact/diesel/rv/dieselrv.htm

7. | Fleet Rule for Transit Agencies and Emission Standards for New Urban 1/27/00;
Bus Engines amended
(PM10, PM2.5, NOx) 10/24/02

The Urban Bus Engine Exhaust Emission Standards rule requires new diesel
urban engines to meet a 0.01 g/bhp-h PM standard in October 2002, a

0.5 g/bhp-h NOx standard in 2004, and a 0.2 g/bhp-hr NOx standard in 2007.
Recently adopted amendments allow engine manufacturers to certify 2004 to
2006 model year diesel hybrid electric buses at 0.01 g/bhp-hr for PM and

1.8 g/bhp-hr for NOx for sale to select transit agencies. The Fleet Rule for
Transit Agencies requires transit agencies to: 1) reduce emissions of NOx to a
fleet average from all engines of 4.8 g/bhp-h NOx as of October 1, 2002,

2) phase-in fleet PM emission reductions from diesel engines beginning in 2004,
3) use very low sulfur diesel fuel as of July 1, 2002, and 4) for larger transit
agencies, demonstrate and eventually purchase zero emission buses. Recently
adopted amendments allow diesel path transit agencies to purchase hybrid
electric buses certified to 0.01 g/bhp-hr for PM and 1.8 g/bhp-hr for NOx,
provided they offset the difference between the 1.8 g/bhp-hr NOx standard and

the diesel bus engine standard of 0.5 g/bhp-hr NOx.
Note: Amendments to this measure were adopted at the June 24, 2004 Board meeting.

Reference: http://www.arb.ca.qov/msprog/bus/bus/htm

*Date of public Board hearing when the measure was adopted.
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ARB Adopted Measures

Strategy Adoption
Date*

Diesel PM Air Toxic Control Measures (ATCMs) (PM10, PM2.5)

8. | School Bus Idling and Idling at Schools 12/12/02
Limits school bus idling and idling of public transit and charter type buses and
heavy-duty vehicles while operating on or near school grounds. The ATCM is
intended to reduce diesel PM and other pollutants from these vehicles’ exhaust.
Enforcement implemented since April 2004.

References: http.//www.arb.ca.qgov/reqact/sbidling/sbidling.htm

and http.//www.arb.ca.qov/toxics/idling/idling.htm

9. | On-Road New and In-Use Heavy Duty Solid Waste Collection Vehicles 9/25/03
Mandates the reduction of diesel PM emissions through the application of best
available control technology (BACT) to 1960-2006 model year residential and
commercial in-use solid waste collection vehicles. Four options are offered to
fleet owners and operators to meet the requirement to use BACT: 1) use of a
diesel engine or power system that is certified to the 0.01 g/bhp-hr PM standard,
2) use of an engine certified to 0.01 g/bhp-hr PM in combination with the highest
applicable verified diesel emission control strategy, 3) use of an alternative fuel
engine or a heavy-duty pilot ignition engine, or 4) application of a diesel emission
control strategy or system verified by ARB that reduces diesel PM emissions by
the greatest amount possible for that engine and application. The requirement to
install BACT will be phased-in between 2005 and 2010 by engine model year
group.

Reference: http://www.arb.ca.gov/msprog/swcv/swev.htm

10.| Statewide Portable Equipment Registration Program (PM10, PM2.5, NOx, Revised
VOC) 12/10/98

This statewide registration program currently allows portable-engine owners to
voluntarily register their new and existing certified engines with the ARB in lieu of
obtaining operating permits from the air districts. Certified portable engines are
engines that meet U.S. EPA/ARB off-road engine emission standards. On
February 26, 2004, the Board approved an amendment that will allow any
portable engine, certified or not, and operating in California before 2003, to
register into the program until December 31, 2005. After this date, only certified
portable engines can register in the program. In addition, the program will
require, by January 1, 2010, non-certified engines that are registered into the

program to be replaced with certified engines.
Note: This measure was amended on February 26, 2004.

Reference: http://www.arb.ca.qov/perprev/perprev.htm

*Date of public Board hearing when the measure was adopted.
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ARB Adopted Measures

Strategy Adoption
Date*

Inspection Programs (PM10, PM2.5)
Ensure that in-use engines continue to have functional controls and proper
maintenance.

11.| Periodic Smoke Inspection Implemented
Requires fleets with two or more HDD trucks or buses to perform annual smoke 7/1/98
inspections to ensure compliance with ARB approved smoke opacity limits and
to repair failing vehicles.

Reference: http://www.arb.ca.gov/msprog/hdvip/hdvip.htm

12.| Heavy Duty Roadside Inspection

Inspectors conduct random roadside tests of diesel trucks to ensure that smoke lmg'ﬁ?ggfed
emissions are within acceptable levels and that emission control devices have augmented
not been tampered with. The program was adopted in 1990 and ran from 1990- 2003
1993, when it was suspended. A revised program was adopted in
December 1997. In 2001, ARB staff began conducting inspections in mixed-use
communities (residential/commercial/industrial areas), as part of an
environmental inspections program. In 2003, ARB increased the frequency of
truck and bus highway inspections in conjunction with community-based
inspections in the South Coast Air Basin.
Reference: http.//www.arb.ca.gov/msprog/hdvip/hdvip.htm
Incentive Programs (PM10, PM2.5, NOXx) Starting
An annual funding source is needed in order to rely on incentive programs. Date
Carl Moyer
This grant program provides grants to pay for the extra cost of replacing in-use

13.| diesel equipment and engines by retrofitting with ARB-certified technology or by 1999

purchasing new cleaner diesel engines or engines powered by alternative fuels
or electricity. The implementation of this program has resulted in cleaner heavy-
duty trucks, buses, marine vessels, harbor craft, and agricultural equipment.
ARB has the responsibility to establish program guidelines, oversee the
program, and report program benefits. Air districts implement the program and
work with public and private participants.

Reference: http.//www.arb.ca.gov/msprog/moyer/moyer.htm

(continued on next page)

*Date of public Board hearing when the measure was adopted.
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ARB Adopted Measures

Smoke Management Guidelines were originally adopted in 1971 and were
revised in 2000 to address expected increases in prescribed burning while
minimizing or preventing smoke impacts to protect public health. The Guidelines
emphasize effective planning, coordination among burners, and use of most
technically advanced air quality and meteorology burn management tools. An
important element is the consideration of alternatives to open burning. Requires
air districts to develop their smoke management programs for ARB review and
approval. The Guidelines contain three basic components: 1) requirements for
a burn authorization system, 2) requirements for smoke management plans by
prescribed burners, and 3) requirements for burn, no burn, and marginal burn
days.

Reference: http.//www.arb.ca.gov/regact/agburn/agburn.htm

Strategy Adoption
Date*
Incentive Programs (continuation)
14.| Lower Emission School Bus Program 2001
The new bus purchase component of the program, intended to replace high-
polluting pre-1987 buses, provides grants to public school districts to assist with
the purchase of new lower-emitting alternative-fuel school buses or new lower-
emitting diesel school buses that use ultra-low sulfur diesel fuel. The in-use
diesel bus retrofit component pays for the full purchase and installation of ARB-
verified retrofit devices for use on eligible 1991 and later model year engines. A
portion of the program funds are targeted in areas to directly benefit low-income
communities and communities of color.
Reference: http://www.arb.ca.gov/msprog/schoolbus/schoolbus.htm
15.| Alternative Diesel Fuel 2000
Under this program, ARB distributed $500,000 - allocated for fiscal years
2000/2001 through 2002/20003 by the passage of Assembly Bill 2061,
(Lowenthal) in 2000 - to air districts (BAAQMD, SMAQMD, and SCAQMD) to
offset the incremental operating costs of alternative diesel fuel, or emulsified
diesels, used in on-road and off-road heavy-duty vehicles and equipment.
Emulsified diesel can reduce NOx emissions over 10% and PM emissions over
60%.
Reference: none
B. Smoke Management Program
16.| Statewide Guidelines for Prescribed Burning and Agricultural Burning Revised
(PM10 and PM2.5, but as an added benefit also reduce NOx and VOC) 3/23/00

*Date of public Board hearing when the measure was adopted.
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C. Non-Diesel Mobile Source Measures

Strategy Adoption
Date*

Low Emission Vehicle (LEV) Program for New Light- and
Medium-Duty Vehicles (NOx, VOC)

The LEV regulations are the cornerstone of ARB efforts to reduce emissions
from light and medium-duty vehicles. The original LEV | program was adopted
in 1990, and LEV Il in November 1998. Both LEV | and LEV Il include four
primary elements: 1) increasingly stringent exhaust emission standards for
specific categories of low-emission vehicles, 2) an increasingly stringent annual
fleet average standard for NMOG that requires each manufacturer to phase-in a
progressively clean mix of vehicles from year to year, 3) banking and trading
provisions, and 4) a requirement that a specified percentage of passenger cars
and lighter light-duty trucks be zero emission vehicles (ZEV). The LEV |
program established the ZEV program and set forth increasingly stringent
vehicle tailpipe NMOG and NOx standards from 1994 through 2003, establishing
four low emission vehicle categories: Transitional LEV (TLEV), LEV, Ultra LEV
(ULEV), and Super Ultra LEV (SULEV).

Reference: http://www.arb.ca.gov/msprog/levprog/levprog.htm

17.|LEV Il Program 11/5/98
LEV Il regulations run from 2004 through 2010, setting more stringent emission Latest
requirements and phasing in these requirements during 2004-2007 model years. | Amendment
LEV Il also requires sport utility vehicles (SUV) and pickup trucks that are now 12/12/02

being used primarily as passenger cars (meaning all light-duty trucks and
medium-duty vehicles having a gross vehicle weight, GVW of less than 8,500
pounds) to meet the same NMOG and NOx emission requirements as
passenger cars. LEV Il also reduces further evaporative NMOG emissions.
Reference: http.//www.arb.ca.qov/msprog/levprog/levprog.htm

Zero Emission Vehicle (ZEV) Program (NOx, VOC)

18. |Vehicle Requirements 1990
Requires the large and intermediate volume auto manufacturers to produce Last Updated
ZEVs beginning with model year 2005. Starting with model year 2005, ZEVs are| 12/19/03
to comprise 10% of vehicles offered for sale in California. The ZEV program
allows: 1) extremely clean conventional vehicles to meet a portion of the pure
ZEV requirements (these are partial zero emission vehicles or PZEVs),

2) manufacturers to generate credit toward their ZEV requirement with vehicles
that have advanced components (advanced technology partial zero emission
vehicles or AT PZEVs), 3) additional credits for ZEVs placed in transportation

*Date of public Board hearing when the measure was adopted.
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Strategy Adoption
Date*

Zero Emission Vehicle (ZEV) Program (continuation)

systems such as station car programs, and 4) additional credits for grid-
connected hybrid electric vehicles. The program includes phased-in ZEV
requirements for larger trucks and SUVs.

Large volume auto manufacturers can fulfill their ZEV obligation by either:

1) using a formula allowing a vehicle mix of 2% pure ZEVs, 2% AT PZEVs and
6% PZEVs or 2) producing their market share of 250 fuel cell vehicles by 2008,
plus producing 4% AT PZEVs and 6% PZEVs. The required number of fuel cell
vehicles will increase to 2,500 from 2009-2011, 25,000 from 2012-2014, and
50,000 from 2015-2017. Automakers can substitute up to 50% of their fuel cell
requirements with battery electric vehicles. The program also allows
manufacturers to receive credit for fuel cell vehicles placed in other states that
have adopted California’s LEVII program. Intermediate volume auto
manufacturers may meet the ZEV requirement entirely with PZEVs.

Reference: http://www.arb.ca.gov/regact/zev2003/zev2003.htm

19. |Federal Tier 2 Exhaust Emission Standards for Heavy-Duty Gasoline 12/10/98
Vehicles and Engines (NOx, VOC) Latest
Amendment

The regulation reduces emissions of NMHC+NOx from the current 4.0 g/bhp-hr 12/12/02
standard to 1.0 g/bhp-hr, beginning with the 2005 model year, harmonizing
California’s standards with those adopted by U.S. EPA in 2000. In 2001, U.S.
EPA implemented more stringent standards for 2008 and later model years —
0.14 g/bhp-hr NMHC and 0.2 g/bhp-hr NOx. In 2002, ARB harmonized
standards with the new federal standards.

Reference: http://www/arb/ca/qov/regact/levhdq02/levhdg02.htm

20. |Exhaust Emission Standards for On-Road Motorcycles (NOx, VOC) 12/10/98

In 1998, ARB adopted a new set of emission standards for new 280 cc and
larger motorcycles. HC and NOx are combined into a single standard to give
manufacturers flexibility to lower emissions. Requires HC+NOx emissions to be
reduced to 1.4 g/km for the 2004 year and 0.8 g/km for the 2008 model year.
Reference: http://www.arb.ca.gov/regact/motorcyc/motorcyc.htm

*Date of public Board hearing when the measure was adopted.
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21. |On-Board Diagnostic (OBD) Il (NOx, VOC) Amended
4/25/02

OBD Il requirements were amended in 2002 to improve their effectiveness. The
program requires all 1996 and newer vehicles less than 14,000 Ibs. (e.g.,
passenger cars, pickup trucks, sport utility vehicles) be equipped with OBD I
systems, which are California's second generation of OBD requirements. OBD
systems are self-diagnostic systems incorporated into the computers of new
vehicles. The OBD Il system monitors virtually every component that can affect
the emission performance of the vehicle to ensure that the vehicle remains as
clean as possible over its entire life, and assists repair technicians in diagnosing
and fixing problems with the computerized engine controls. If a problem is
detected, the OBD Il system illuminates a warning lamp on the vehicle
instrument panel to alert the driver. This warning lamp typically contains the
phrase Check Engine or Service Engine Soon. The system will also store
important information about the detected malfunction so that a repair technician
can accurately find and fix the problem.

Reference: http://www.arb.ca.gov/msprog/obdprog/obdregs.htm

22. |Voluntary Accelerated Vehicle Retirement (VAVR) Programs (NOx, VOC) 12/10/98
(Also referred to as scrap, clunker, or old vehicle buy back programs) & 2/21/02

Reduces NOx and NMOG emissions through voluntary retirement of older,
higher-emitting vehicles. Provides for privately-operated, market-based VAVR
enterprises that purchase and retire eligible vehicles mobile source emission
reduction credits.

Reference: http://www.arb.ca.gov/regact/scrap/scrap.htm

and http://www.arb.ca.gov/regact/vavr/vavr.htm

Off-Road Vehicle Emission Standards (PM10, PM2.5, NOx, VOC, CO)
Small Off-Road Engine (SORE) Regulations

23. 3/26/98
a) The SORE category consists of off-road spark-ignition engines less than or
equal to 19 kilowatt (25 horsepower), including handheld engines and
equipment such as weed trimmers, leaf blowers, and chainsaws and non-
handheld small engines and equipment such as lawnmowers. ARB has
adopted HC+NOx and CO emission standards for 1995 and later SORE, along
with a 1.5 g/bhp-hr PM emission standard for 0-65 cc two-stroke engines
starting with model year 2000. The standards differ by engine size.

(continued on next page)

*Date of public Board hearing when the measure was adopted.
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Off-Road Vehicle Emission Standards (continuation)

b) The latest regulatory revision established evaporative emission standards 9/25/03
for 2007 and later model year engines and equipment and new exhaust
emission standards starting with 2005 through 2008 model years, depending
on engine size. For engines less than or equal to 80 cc, the new exhaust
standards align California’s standards with the most stringent federal standards
for similar engines. For engines above 80 cc, the new exhaust emission
standards are based on the use of catalytic converters. The evaporative
emission standards are designed to control HC emissions from the fuel lines
and fuel tanks of equipment, as well as diurnal and running loss emissions.
Reference: http://www.arb.ca.qgov/regact/sore03/sore03.htm

24| Off-Road Large Spark-Ignition (LSI) Engine Regulations 10/22/98
The off-road LSI category consists of engines above 25 horsepower, typically
fueled by gasoline or liquefied petroleum gas (LPG). A small number are
fueled by compressed natural gas (CNG), and some have dual fuel capability.
LSI engines are most commonly found in forklifts, specialty vehicles, portable
generators, pumps, compressors, farm equipment, and construction
equipment. U.S. EPA has the sole authority to control new farm and
construction equipment engines less than 175 horsepower. Exhaust standards
of 3.0 g/bhp-hr HC+NOx and 37 g/bhp-hr CO for LSI engines with engine
displacement of greater than 1.0 liter were phased in beginning with model
year 2001 with more stringent durability based compliance starting in 2004.

For LSI engines with engine displacement equal to or less than 1.0 liter,
exhaust standards of 9.0 g/bhp-hr HC+NOx and 410 g/bhp-hr CO apply to
2002 and subsequent model years.

Reference: http://www.arb.ca.qov/regact/lore/lore.htm

25. Off-Highway Recreational Vehicles and Engines 12/10/98
In 1994, the ARB approved off-highway recreational vehicle regulations
(including off-road motorcycles and all terrain vehicles or ATVs) that
established HC and CO exhaust emission standards and test procedures. The
regulations also provided specific coding requirements of the vehicle
identification number to distinguish an emission-compliant vehicle. In 1998, the
regulations were amended to link vehicle registration and usage to compliance
with California’s exhaust emission standards. Those in compliance are eligible
for off-highway vehicle (OHV) green sticker registration that allows year-round
operation in designated off-road areas. Those not in compliance are eligible
for OHV red sticker registration that allows operation only during designated
months when ozone levels are low. The regulations apply to engines greater

(continued on next page)

*Date of public Board hearing when the measure was adopted.

A-10



ARB Adopted Measures

Strategy Adoption
Date*

Off-Road Vehicle Emission Standards (continuation)

than 90 cc built in 1997 and later. The same standards also apply to engines
of 90 cc or less built in 1999 and later. Engines built pre-1997 and pre-1999,
respectively, are not subject to this regulation.

Reference: http://www.arb.ca.qov/reqgact/recreact/recreat.htm

26.| Recreational Marine Engines 12/10/98
a) Requires outboard and personal watercraft engine manufacturers to meet
HC+NOx standards starting with model year 2001. The standards range from
47 grams per kilowatt hour (g/kW-hr) to 16 g/kW-hr, depending on the engine
model year. The regulation also sets emission parts warranty requirements,
consumer label requirements, and production line and in-use testing
requirements.

b) Requires inboard and sterndrive engine manufacturers to cap combined 7/26/01
HC+NOx emissions at 16 g/kW-hr, and later to reduce combined HC+NOx
emissions from new engines to 5 g/kW-hr for at least 480 hours of use. The
cap is effective beginning in 2003. Beginning in 2007, manufacturers are
required to comply with the 5 g/kW-hr requirement on 45% of product sales,
but the number of complying engines ramps to 75% in 2008 and 100% in 2009