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MESSAGE FROM THE CHAIRMAN

.April, --1993

• l

Thefede'ral Clean Air Act, the California Clean Air Act, and the 1991 AQMP revision. have ·setforth-."·,
..: / '" ., ..~. . . . -, ~ .. ...

an attainment program for this region to achieve the federal and state ambient air-quality standai'i1S~ --- .-, '

Success in achieving our goal lies in the cooperative efforts of all levels of governmentas~w~1Ias-public

support. ~ogether, we have made the last three years the cleanest on record. BU,t we haveJllo;pg~.w~~ ~

to go to,rtgain healthful air in this region. Our efforts will be challenged along the way-.by:incre,as:esrin, ~

population growth, the need to obtain emission reductions from more and smallet>sources, -and (the

need for technological breakthroughs. '
- '\'! ,J1..A)

However, there are actions that local government planners and project proponents' -can take -to be

proactive members of the clean air team. One of those actions involves the California'EriVironmental

Quality Act (CEQA) process. Only local governments have the ability to assess arid Irlitigate thlaii .

quality impacts of land development or redevelopment. This fifth edition of the District's CEQA Air (

Quality ~andbook is inten~ed to assist you in carrying out this objective. ~J. -,~"

Without this extra effort by local government, new development could account for 43%' of reactive!

organic compounds and oxides of nitrogen generated by mobile sources in the year 2010. It is .c~it.ical

that we reduce these pollutants, as they are precursors to the smoggy haze we see so freq~ently in our··; ~

region.

If past experience is any indication of our potential to solve this problem, then I am confident that our

continued partnership will succeed and the residents of this region will breathe healthful air by··-the year

2010.

J/~u/JLk
Henry W. Wedaa, Chairman

SCAQMD
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PREFACE

The South Coast Air Quality Management District (District) has prepared this CEQA Air Quality
Handbook which replaces the District's 1987 Environmental Impact Report Handbook. This
Handbook is intended to provide local governments, project proponents, and consultants who prepare
environmental documents with guidance for analyzing and mitigating· air quality impacts of projects.
This Handbook also describes the criteria the District uses when reviewing and commenting on the
ade(IUaey'~of environmental documents. Projects that are categorically or statutorily exem'pt ,from
CE;QA, are not/subject ·to these guidelines. This guidance document does not, nor' does it intend to~

super~~~~localjuri~dictions'CEQA procedures.

This Haiiiibook is an adviso~y tool and it is hoped that, over time, voluntary use will lead to a
standa:rdized format for the preparation of air quality analysis in environmental documents for new
develQpment a~d.;a;proactive procedure for mitigating potential air quality impacts from new projects.
This Handbook is intended to address the identification, analysis and mitigatio.n:·pfair quality.impacts.
rOther resources which may be impacted, such as water quality, hazardous materials and light and glare
are no.taddressed in this guidance.

Th~ District staff will initiate a training program aimed at providing tcchnical assistance"' <to .. those
persQIlS responsible Jor the preparation or review of an air quality analysis. PIcase contact the Distr,ict
Loc~1'-90vernnient - CEQA Review Section for information on the training sc~edule. ,.

r''':/ ,i '

The District will update sections of the CEQA Air Quality Handbook as new information and an'alysis
methods become available. Purchasers of the Handbook will automatically be notified about annual
subscripJ~onsfor these updates. (Subscription rates will cover costs of printing- and distribution only.) 1.

... '!.:.., ...., l -...

':)

The DiStrict recognizes that the CEQA Air Quality Handbook may affect environmental documents
which' are' 'currently being prepared or undergoing revisions prior to release as a final document. It is
not our intent that the release of the District's CEQA Air Quality Handbook impede the progress of
these documents. The CEQA Air Quality Handbook should, however, be utilized as a guide to
preparing any newly initiated environmental documents.
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NOTICE TO SUBSCRIBERS

If you purchased this copy of the 1993 CEQA Air Quality Handbook directly
from the SCAQMD, you have automatically been recorded as a subscriber
for all updates distributed in 1993. Thereafter, subscriptions for Handbook
updates will be offered on an annual basis (rates cover costs of printing
and distribution only).
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INTRODUCTION TO THE CEQA AIR QUALIlY HANDBOOK

CHAPTER 1

This California Environmental Quality Act (CEQA) Air Quality Handbook has been prepared by the
South Coast Air Quality Management District (SCAQMD, or District) as guidance to assist local
government agencies and consultants in developing the environmental documents required by CEQA.
With the help of the Handbook, local land use planners will be able to analyze and document how
proposed and existing projects affect air quality and should be able to fulfill the requirements of the
CEQA review process.

It is within this framework of the CEQA review process that the air quality effects of proposed projects
can be identified, analyzed, and mitigated. The CEQA review process is structured to: 1) identify
significant adverse environmental impacts of the project, and 2) identify ways that environmental
damage can be avoided or significantly reduced, by requiring changes in a project through alternatives
or mitigation measures that are found to be reasonable and feasible.

1.1 Categories of Projects Reviewed by CEQA

Any project that has the potential to emit air pollutants should undergo some form of CEQA review.
Generally, there are two categories of projects: (1) public, and (2) private. Public projects include
those projects initiated by a local agency in support of its responsibilities. For instance, a water district
may install water lines to provide customers with a water supply; a city or county may construct new
roads, buildings, or other public infrastructure facilities; a local government may prepare a General
Plan; or a school district may construct a new school. In each case, the project will have air pollutant
emissions during its construction and operation that should be evaluated under CEQA to determine
the potential for significant adverse impacts. .

Private projects include private sector projects for which the local agency exercises its discretion in
issuing a permit before each project can proceed. The most obvious examples of such projects include
discretionary land use permits, (i.e., tentative maps, conditional use permits, Specific Plans, and other
types of private development).

1.2 Categories of Emissions

In referring to sources of air pollutant emissions, the District categorizes them as:

o Stationary (area and point) sources

o Mobile (on-road and off-road) sources

Most sources produce emissions in each of these categories. These categories of emissions, illustrated
in Figure 1-1, are defined and discussed below:

Stationary sources can be divided into two major subcategories: point and area sources. Point
sources consist of one or more emission sources at a facility with an identified location and are
usually associated with manufacturing and industrial projects. Examples are refinery boilers or
combustion equipment that produces electricity or processes heat. Area sources are widely
distributed and produce many small emissions. Examples of such sources are residential water
heaters, painting operations, lawn mowers, agricultural fields, landfills, and consumer products
such as barbecue lighter fluid or hair spray.
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Mobile sources refer to emissions from motor vehicles, including tailpipe and evaporative
emissions, and are classified as either on-road or off-road.

• On-road sources are considered to be a combination of emissions from automobiles, trucks
and indirect sources:

Indirect sources are defined as sources that by themselves may not emit air contaminants;
however, they indirectly cause the generation of air pollutants by attracting vehicle trips or
by consuming energy. Examples of indirect sources include an office complex or
commercial center that generates commuter trips and consumes energy resources through
the use of electricity for lighting and space heating. Indirect sources include actions
proposed by local government, such as' redevelopment districts and private projects
involving either large buildings or tract developments. Indirect sources also include those
emissions created by the distances vehicles travel.

• OfT-road sources include aircraft, ships, trains, and self-propelled construction equipment.

Some people are more likely to be affected by air pollution emissions as such, and are considered to be
"sensitive." These include children, the elderly, persons with pre-existing respiratory and/or
cardiovascular illness, and athletes and others who engage in frequent exercise. Because these groups
of people are sensitive to air pollution, their environment is given special consideration. Thus,
residences, schools, playgrounds, child-care centers, convalescent centers, retirement homes, and
athletic fields are defined as sensitive receptors, as shown in Figure 1-2.

1.3 Handbook Organization and CEQA Review Process

The organization of this Handbook follows the steps of. the local government project review process.
The flow chart in Figure 1-3 sets out the organization of the Handbook and gives a simplified overview
of the steps in the CEQA review process. Concurrently, the flow chart summarizes the different air
quality impact categories and where each category is discussed in this Handbook. A brief description
of each step in the CEQA review process is described below.

BACKGROUND INFORMATION (Chapters 2 and 3)

Chapters 2 and 3 give planners background information on air quality. Chapter 2 introduces the
District and explains how the District manages air quality. Chapter 3 discusses why the region has
smog and the effects of air pollution on quality of life.

INITIAL CONSULTATION (Chapters 4 and 5)

The fIrst step in the project review process is the initial consultation between local governments and
project proponents. The purpose of the initial consultation is to identify projects that may have
problems with (1) land use compatibility and (2) site design and planning. The Handbook provides
planners with suggestions for creating a local initial consultation process related to air quality. Finally,
the Handbook discusses consultation between the District and the lead agency.

INITIAL STUDY AND DETERMINATION OF SIGNIFICANCE (Chapter 6)

The next step in the process is the preparation of the Initial Study and determination by the local
government as to the project's significance. Projects with emissions found to be environmentally
insignificant are granted a Negative Declaration (ND). Projects with emissions that are determined
significant because one or more thresholds are exceeded will require a more in-depth environmental
analysis, and the preparation of either a Mitigated Negative Declaration (MND) (when impacts can be
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made insignificant due to the imposition of mitigation measures) or an Environmental Impact Report
(EIR).

DOCUMENT PREPARATION (Chapters 7 through 13)

Pre-Screening Review/Preparation of Environmental Analysis Components. This Handbook provides
guidance on preparing the MND and EIR, with sections on establishing baseline, emissions
calculations, toxies, mitigation, and consistency. The Handbook also gives instructions for using the
Mobile Assessment for Air Quality Impacts (MAAQI) model to analyze air quality (mobile sources
and energy) for all types of environmental documents. Prior to completion of the EIR CEQA requires
lead agencies to consult with responsible agencies and provides for consultation with any persons or
agencies with special expertise (PRC Section 21153).

The District as a Responsible Agency. The Handbook provides guidance in assessing the potential
multi-media impacts for those cases when the environmental documentation will address both air
quality and other environmental impacts (e.g., water, waste disposal, etc.).

PROJECT REVIEW (Chapter 14)

District Review and Commenting Process. The District reviews and comments on the air quality
analysis in environmental documents for projects exceeding the thresholds of significance. The
Handbook describes the review process when the District is a responsible and/or commenting agency.

MONITORING AND REPORTING (Chapters 15 and 16)

Implementing and Monitoring Mitigation. State law requires that mitigation be monitored after the
EIR or MND is approved by the local government. The Handbook provides planners with suggestions
for monitoring and enforcing air quality mitigation measures.

Reporting on Project Disposition. Each year, it is necessary for the District to report to the California
Air Resources Board (ARB) and the Federal Environmental Protection Agency (EPA) on the progress
made to date in reducing emissions. In order to credit local government actions, local governments are
requested to voluntarily report information regarding CEQA documents to the District. Additional
monitoring information may be requested by the Southern California Association of Governments
(SCAG). The Handbook provides reporting forms.

APPENDICES

The Handbook appendices provide more detailed guidance information, including calculation
procedures, quantification formulas, screening tables, and background material, to assist in the
preparation of CEQA-required environmental documents.
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Figure 1·1. Major Categories of Emissions
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Chapter 2. Improving Air Quality and the SCAQMD's Role

CHAPTER 2. IMPROVING AIR QUALITY AND THE SCAQMO's ROLE

GOVERNMENT AGENCIES AND AIR QUALITY MANAGEMENT

Air quality problems in the South Coast Air Quality Management District's (SCAQMD's)
jurisdiction are addressed through the efforts of federal, state, regional, and local government
agencies (Figure 2-1). The agencies described in the following subsections work jointly and
individually, to improve air quality through a variety of programs, including regulations, policy
making, and education.

State:

Regional:

Clean Air Act

California Clean Air Act
(H&S § 39660 et seq.)

AB 1807, Air Toxics
Contaminants Act

Assembly Bill 2588, Air
Toxics "Hot Spots"

Infonnation and
Assessment Act of 1987

Lewis-Presley Air Quality
Management Act

Environmental Protection Agency

California EPA and
Air Resources Board

Office ofEnvironmental and Health
Hazard Assessments

South Coast Air Quality
Management District

South Coast Air Quality
Management District

Local:
Local Ordinance Air
Quality Element ofa

General Plan

Public Agencies Including Local
Governments and County

Transportation Commissions
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Legislation with Air Quality Components
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u.s. ENVIRONMENTAL PROTECTION AGENCY

The U.S. Environmental Protection Agency (USEPA) is responsible for establishing the national
ambient air quality standards and enforcing the Clean Air Act. It also regulates emission sources
under the exclusive authority of the federal government, such as aircraft, ships, and certain types
of locomotives. The USEPA has jurisdiction over emission sources outside state waters (e.g.,
beyond the outer continental shelf) and establishes various emission standards, including those for
vehicles sold in states other than California. Automobiles sold in California must meet the stricter
emission standards established by the California Air Resources Board (ARB). For additional
infonnation about the USEPA, the reader can contact its general internet address is found at
www.epa.gov. Additional information on the activities of USEPA Region IX, which includes
California, can be found at www.epa.gov/region9. Finally, additional information on the activities
ofUSEPA's Office ofMobile Sources can be found at www.epa.gov/omswww/omshome.htm.

CALIFORNIA AIR RESOURCES BOARD

(

The ARB, which became part of the California Environmental Protection Agency (CaIEPA) in
1991, is responsible for ensuring implementation of the California Clean Air Act, meeting state
requirements of the federal Clean Air Act, and establishing state ambient air quality standards. It
is also responsible for setting emission standards for vehicles sold in California and for other (/
emission-sources such as consumer products and certain off-road equipment. The ARB also
established passenger vehicle fuel specifications, which became effective in March 1996. The
internet address for CalEPA is www.calepa.cahwet.gov; the address for ARB is www.arb.ca.gov.

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Because Southern California has one of the worst air quality problems in the nation, the
SCAQMD was created by the 1977 Lewis Air Quality Management Act, which merged four
county air pollution control agencies into one regional district to better address the issue of
improving air quality in Southern California. Under the act, renamed the Lewis-Presley Air
Quality Management Act in 1988, the SCAQMD is the agency principally responsible for
comprehensive air pollution control in the Basin. Specifically, the SCAQMD is responsible for
monitoring air quality and planning, implementing, and enforcing programs designed to attain and
maintain state and federal ambient air quality standards in the district. Programs developed
include air quality rules and regulations that regulate stationary source emissions, including area
and point sources and certain mobile source emissions. The SCAQMD is also responsible for
establishing permitting requirements for stationary sources and ensuring that new, modified, or
relocated stationary sources do not create net emissions increases and, therefore, are consistent
with the region's air quality goals. The SCAQMD enforces air quality rules and regulations
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Chapter 2. Improving Air Quality and the SCAQMD's Role

through a variety ofmeans, including inspections, educational or training programs, or fmes, when
necessary.

The SCAQMD has jurisdiction over an area of 10,743 square miles, referred to in this document
as the district. This area includes all of Orange County, all of Los Angeles County except for the
Antelope Valley, the nondesert portion of western San Bernardino County, and the western and
Coachella Valley portions of Riverside County. The South Coast Air Basin (Basin) is a subregion
of the district and covers an area of 6,745 square miles. The Basin includes all of Orange County
and the nondesert portions of Los Angeles, Riverside, and San Bernardino counties. Figure 2-2
shows the jurisdictional boundaries ofthe district and the Basin.

South Coast
Air Quality Management District

- SCAQMD Jurisdiction

Figure 2-2

South Coast Air Quality Management District
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Both the district and the Basin are surrounded by mountains, which tend to restrict air flow and
concentrate pollutants in the valleys or "basins" below. The Basin is almost entirely urban, and its
pollution is typically related to dense population and associated area sources, heavy vehicular
traffic, and industrial sources. In the Coachella Valley, pollution problems are associated
primarily with ozone transport from the Basin and with particulate emissions from heavy
construction, travel on paved and unpaved roads, and agriculture.

Organization of the SCAQMD

(

The SCAQMD is organized according to procedures established by the California Legislature and
specified in the Lewis-Presley Air Quality Management Act (Figure 2-3). The SCAQMD is
organized into three branches. The fITst branch is the 12-member Governing Board, which is the
decision-making body of the SCAQMD that adopts rules, regulations, and plans, such as the air
quality management plan (AQMP). The Governing Board is comprised of nine elected officials,
one county supervisor from each of the four counties in the district and five members representing
the cities ofeach county. Because of its size, Los Angeles County has both an eastern and western
cities representative. The three remaining board members are appointed to the board by state
elected officials: one is appointed by the governor, another is appointed by the Speaker of the
Assembly, and the third is appointed by the state Senate Rules Committee.

Several special committees review and recommend actions to the Governing Board. For example, (
the Local Government and Small Business Assistance Advisory Group is made up of local
government officials, small business representatives, and members of the general public. This
committee, therefore, offers local governmental.agencies the opportunity to comment directly on
the SCAQMD's rule-making and planning processes.

The second branch of the SCAQMD is the hearing board, which is a quasi-judicial panel
authorized to provide relief to regulated facilities from SCAQMD regulations. Relief from
regulations can only occur under specific circumstances, such as emergencies, etc. State law
requires that the hearing board be appointed by the Governing Board, but the hearing board acts
independently ofthe Governing Board.

The third branch is management/staff, which is the bulk of the agency and reports to the
SCAQMD Governing Board. This branch includes the divisions responsible for: developing rules
and rule amendments; ensuring compliance with rules and regulations by regulated facilities;
planning programs such as the AQMP, the California Environmental Quality Act (CEQA),
intergovernmental review; public outreach; small business assistance; prosecuting cases of rule
violations, etc. For additional information on the SCAQMD, the reader is referred to the
SCAQMD's internet address at www.aqmd.gov.
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SCAQMD Board Hearing Board)
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I

Executive Officer --i~---~[ Advisory Council
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General Counsel
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District Prosecutor
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and Area Sources

Public Affairs &
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Local Government,
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Technology Advancement,
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Figure 2-3

SCAQMD Organization
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Role of SCAQMD in the CEQA Review Process

As a public agency, the SCAQMD takes an active part in the intergovernmental review process
(IGR) under CEQA. Pursuant to CEQA, the SCAQMD may act as a lead agency, a responsible
agency, or a commenting agency.

Lead Agency. A lead agency is the public agency with the principal responsibility for carrying
out or approving a project subject to CEQA (CEQA Guidelines §15367). In general, a local
government agency with jurisdiction over general land uses is the preferred public agency serving
as lead agency [CEQA Guidelines §15051(b)(1)]. The lead agency is responsible for detennining
the appropriate environmental document as well as its preparation.

Both the Public Resources Code and the CEQA Guidelines set forth certain requirements for both
lead and responsible agencies designed to ensure that the initial CEQA analysis is sufficient for all
other responsible agencies to use in their permitting. CEQA Guidelines §15086 require lead
agencies to consult with and solicit comments from responsible agencies for use in preparing their
environmental documents.

(

The SCAQMD typically serves as lead agency for its own projects, such as its own rules and
regulations. The SCAQMD's regulatory program (rules and amendments) was certified by the
Secretary of the Resources agency pursuant to Public Resources Code §21080.5. Under this ('
certified regulatory program, the SCAQMD prepares substitute EIRs or negative declarations
(NDs) pursuant to CEQA Guidelines §15252. All CEQA documents prepared pursuant to the
SCAQMD's certified regulatory program are called environmental assessments. In certain
circumstances, the SCAQMD may also assume the lead agency role in preparing CEQA
documents for projects requiring a permit from the SCAQMD if no CEQA document has been
prepared. CEQA documents prepared for permit projects are subject to the standard CEQA
requirements so an EIR, ND, or notice ofexemption (NOE) is prepared.

Responsible Agency. A responsible agency is a public agency, other than the lead agency,
that has responsibility for carrying out or approving a project (State Resources Code §21069 and
CEQA Guidelines §15381). As noted above, lead agencies must contact responsible agencies to
solicit input or comments on the scope ofthe environmental analysis or the environmental analysis
itself

The SCAQMD serves as a responsible agency for projects or portions of a project that require a
SCAQMD permit, or where the SCAQMD has any other approval authority over the project. As a
responsible agency, the SCAQMD is available to the lead agency and project proponent for early
consultation on a project to apprise them of applicable rules and regulations, provide guidance on
applicable air quality analysis methodologies or other air quality-related issues, etc. As a
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responsible agency, the SCAQMD may also submit comments to the lead agency through its
intergovernmental review process on the adequacy of the air quality analysis prepared by the lead
agency and may recommend mitigation measures.

All permits issued by the SCAQMD are considered to be discretionary approvals except for
change of ownership permits. A large number of projects requiring permits from the SCAQMD
are either exempt from CEQA (statutorily or categorically) or it can be seen with certainty that
they will not generate significant adverse air quality impacts and, therefore, are not subject to
CEQA analysis [CEQA Guidelines §15061(b)(3)]. Historically, the SCAQMD has found that, in
general, the CEQA document prepared by the lead agency in most cases is sufficient to cover the
SCAQMD's subsequent permit action.

Commenting Agency. Under CEQA, an agency that is neither a lead agency nor a responsible
agency may be an agency with 'jurisdiction by law" over a particular natural resource (CEQA
Guidelines §15366). Health and Safety Code §40412 names the SCAQMD as the sole and
exclusive local agency in the district with the responsibility for comprehensive air pollution
control and the duty to represent the citizens of the district in influencing the decisions of other
public and private agencies whose actions might have an adverse impact on air quality.

The SCAQMD has a program for reviewing and commenting on· the air quality analyses in
environmental documents submitted to theSCAQMD under CEQA Guidelines §§15086, 15087,
and 15096. As such, the SCAQMD routinely reviews and may comment on the air quality
analysis for projects through its intergovernmental review process but for which the agency has no
discretionary permit authority and, therefore, is neither a lead or responsible agency. The
SCAQMD's comments on the adequacy ofthe air quality analysis for a project are advisory to the
lead agency, similar to those provided by other limite~-purpose agencies, such as flood control
districts. SCAQMD's comments are focused on identifying a project's impact on air quality and
recommending potential mitigation measures for the lead agency's consideration. The SCAQMD
can simultaneously serve as both a responsible and a commenting agency for a proposed project.

As a commenting agency, the SCAQMD will review the air quality analysis portions of a CEQA
or NEPA document. In addition to the air quality section, other sections of the document that may
contribute to air quality impacts include traffic, hazards, etc. At the conclusion ofthe SCAQMD's
review, lead agencies may receive a letter identifying any deficiencies in the air quality analysis,
ways ofcorrecting the deficiencies, and may recommend additional feasible mitigation measures.

To detennine whether an air quality analysis adequately assesses and mitigates a project's impact,
the SCAQMD uses the criteria listed under the following four topics:
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• Air Quality Analysis
All emissions from construction and operation are quantified according to this
Handbook or other reliable guidance sources.
The most current emission factors are used in calculations.
Assumptions used in calculating emissions are reasonable.
The appropriate environmental document was used to evaluate the project.
The cumulative impact analysis is perfonned.
The baseline infonnation is included in the EIR.
A consistency analysis was perfonned, consistent with procedures in this Handbook.

• Sensitive Receptors
An impact screening assessment was perfonned when sensitive receptors are to be
sited within one quarter-mile ofa known source oftoxic air pollutants.
The potential of an accidental release of an acutely hazardous material into the air has
been analyzed.

• Mitigation Measures
Assumptions used in quantifying mitigation are reasonable.
Mitigation measures are enforceable.

• Mitigation Monitoring
The lead agency commits to including standards for measuring whether or not air
quality mitigation measures have been implemented.
The lead agency commits to remedial action if air quality mitigation is not
implemented.

The flowchart shown in Figure 2-4 illustrates SCAQMD's involvement in the CEQA process.

LOCAL GOVERNMENTS

Local governments, which include both city and county agencies, have the ability to control or
mitigate air pollution through their police powers and land use decision-making authority. Some
cities have adopted air quality elements into their general plans, coordinating these elements with
congestion management program requirements of state law. Local ordinances can also provide
mechanisms for reducing air pollution. For example, local design standards such as requiring
bicycle racks and bicycle paths may result in reducing motor vehicle trips. Further, through capital
improvement programs, local governments can fund infrastructure that contributes to improved air
quality, such as bus turnouts, energy-efficient street lights, and

(
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Consultation with SCAQMD if
Requested by Project Proponent

or Lead Agency

SCAQMD Reviews and
Comments on NOP

Consultation with SCAQMD
If Requested by Lead Agency
Prior to Release of Draft EIR

Distribution of Draft EIR to Commenting
and ResDonsible Aaencies

analysis and mitigation measures.

Consultation with SCAQMD
Technical Specialist If Needed on:

- Permits -Modeling
-Risk Assessment

SCAQMD Reviews
and Comments on EIR

SCAQMD Reviews Final EIR,
Responses to Comments, and
Mitigation Monitoring Program

SCAQMD Records Pertinent Data in
Tracking and Monitoring Program

Figure 2-4
SCAQMD Review of Environmental Documents
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synchronized traffic signals. Local governments can also take administrative actions that reduce
air pollution, such as creating a telecommunication program to enable local government
employees to work at home.

Through CEQA review, local governments must assess air quality impacts of projects they
undertake or that occur in their areas of jurisdiction and monitor mitigation of potentially
significant air quality impacts. In conjunction with analyzing emissions from projects during the
CEQA process, local governments can assist the SCAQMD with monitoring region emissions
through air quality reports to the SCAQMD on the disposition of all projects with significant
adverse air quality impacts. Local governments achieve this by transmitting the fmal CEQA
documents and associated mitigation monitoring programs. In addition, although not required, it
is recommended that the lead agency submit a reporting form (Figure 2-5) to the SCAQMD.

The SCAQMD will use the information on the reporting form relating to unmitigated and
mitigated emissions to monitor local government efforts in implementing the AQMP or mitigation
measures required by the lead agency to reduce air quality impacts. The report submitted to the
SCAQMD by the lead agency should be made within 60 days of approval of the project by the
lead agency and should include the following:

• fmal certified EIR or mitigated negative declaration (MND),
• mitigation monitoring program, and
• completed project disposition reporting form.

The project disposition reporting form is divided into three sections. Section I requests
information on the lead agency, project location, and State Clearinghouse and SCAQMD project
identification numbers (the SCAQMD assigns identification numbers only to those projects that it
has reviewed and commented upon). It is imperative that information on the estimated year of
construction and buildout be included on the reporting form.

Section II requests specific information regarding the type and size ofthe project. The SCAQMD
needs a defInitive description of the project to quantitatively detennine the emission reduction
benefits of the CEQA program..Planners should provide the number of units or square feet of
facilities whenever possible and should use acres as the unit of measure only when estimates of
square footage are not available.

In Section ill, analysts should identify the emissions produced by the project before mitigation
(unmitigated emissions), the emission reductions from mitigation (mitigated emissions), and the
emissions that the project will produce with mitigation being applied (net emissions). Ifthe EIR

(

(
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SCAQMD Reporting Form for EIRs and Mitigated Negative Declarations

This form should be filled out and mailed to SCAQMD for each regionally significant project approved by the lead
agency whether or not SCAQMD has formally commented on the draft environmental document. Please attach this
form to acopy of the final certified EIR or MND, and the mitigation monitoring program, and send to:

CEQA Contractor
SCAQMD

Office of Planning &Policy
21865 E. Copley Drive

P.O. Box 4939
Diamond Bar, CA 91765

Section I Basic Information

01 _

Lead Agency:

Contact

Name of Project: -----------

State Clearinghouse Number:

Estimated Date of Construction:

Is SCAQMD the responsible agency for the

Section II Project Description:

Address: _

Phone:

Address: ------------

SCAQMD Number: --------

Estimated Date

Type of Land Use Use Units/Acres/Square Feet

Residential

Commercial

Industrial

Public

Transportation

Specific Plan

General Plan Amendment:: _
Ordinance: _
Other (Please Specify): _

Figure 2-5
Reporting Form
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SCAQMD Reporting Form, Continued

Section III Project Emissions
'---------------

Total Construction Emissions Total Operational Emissions
N

Pollutant Total Mitigated Net Total Mitigated Net
Unmitigated Emissions Emissions Unmitigated Emissions Emissions
Emissions Emissions

VOC

NOx

CO

SO

PM10

Toxies

(

Figure 2-5 (continued)
Reporting Form
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or MND was prepared in accordance with this Handbook, these emission estimates should be
readily available.

The completed reporting form, along with the fmal certified EIR or MND, mitigation monitoring
program, and response to SCAQMD comments should be sent to:

CEQA IGR Coordinator
South Coast Air Quality Management District
21865 East Copley Drive
P.O. Box 4939
Diamond Bar, CA 91765-0939

If you have any questions about reporting or completing the reporting form, contact the CEQA
coordinator at 909/396-3232.
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-A-
air quality element, 6
air quality management plan, 2
Antelope Valley, 2
AQMP,6
ARB,1
area sources, 1

-8--

Basin, 1, 2, 3

-c-
Cal EPA 1
California Air Resources Board, 1
California Clean Air Act, 1
CEQA, 3, 4, 5, 6, 7
CEQA Guidelines, 3
certified regulatory program, 3
Clean Air Act, 1
Coachella Valley, 2
Coachella Valley Association ofGovernments, 5
commenting agency, 3, 4
construction, 2, 4, 6
council ofgovernment, 5

-D-

district, 1, 2, 4

-E-
EIR, 3, 4, 6, 7
environmental assessments, 3

-F-
federal Clean Air Act, 1

-G-

general plan, 6
Governing Board, 2

-H-
hearing board, 2

2-14

-1-
intergovernmental review, 3
intergovernmental review process, 4
internet address, 1, 5,6

-L-
lead agency, 3, 4, 5, 6
Lewis Air Quality Management Act, 1
Lewis-Presley Air Quality Management Act, 1, 2
local governments, 6
Los Angeles County, 2, 5

-M-
metropolitan planning organization, 5
Mitigated Negative Declaration, 6
mitigation measures, 3, 4
mitigation monitoring, 6, 7
monitoring, 5, 6, 7
MPO,5

-N-
national ambient air quality standards, 1
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Chapter 3. Basic Air Quality Information

CHAPTER 3. BASIC AIR QUALITY INFORMATION

EFFECTS OF POLLUTED AIR ON HEALTH AND WELFARE

The residents of southern California pay for air pollution with:

• increased episodes ofrespiratory infections and other illnesses;

• increased number ofdays ofdiscomfort and missed days from work and school;

• increased use of medications to, relieve eye and throat irritation, headache, nausea, and
aggravated asthma;

• shortened life spans; and

• reduced ,visibility.

Polluted air also damages agriculture, the natural environment, and human-made materials.
Improving air quality enhances public health and produces economic benefits that offset, in whole
or in part, the costs of attaining clean air.

The overall strategy for reducing air pollution in the district is contained in the 1997 Air Quality
Management Plan (AQMP), which is the most current Board adopted AQMP. The AQMP
provides control measures that reduce emissions to attain both state and federal ambient air quality
standards by their applicable deadlines. The AQMP is discussed further in Section 3.6.

A socioeconomic impact analysis was conducted for the 1997 AQMP prepared by the South
Coast Air Quality Management District (SCAQMD). According to the socioeconomic impact
analysis, the 1997 AQMP is projected to yield an average annual benefit of $1.84 to $1.93 billion
from 1997 to 2010, which includes $774-860 million for averted illness and higher survival rates;
$473 million for visibility improvements, $404 million for congestion relief: $156 million for
reduced damage to materials, and $33 million for increased crop yields. Implementing the 1997
AQMP is projected to lower PM10 and ozone concentrations below the federal standards in
certain areas of the district, providing even greater air quality benefits in those areas. When those
additional improvements are accounted for, the total mortality benefit of the 1997 AQMP rises on
average to approximately $4.5 billion annually, (SCAQMD, 1997).

Not all the benefits associated with implementing the AQMP can be quantified. The health
benefits do not include benefits resulting from reduced emissions of pollutants other than PM10
and ozone. Reductions of other criteria pollutants; in vehicle hours traveled; and damage to
plants, livestock, and forests were not quantified. Further research is needed before the benefits of
these effects ofthe 1997 AQMP can be quantified.
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SENSITIVE RECEPTORS

Some people are especially sensitive to air pollution emissions and should be given special
consideration when evaluating air quality impacts from projects. These people include children,
the elderly, persons with preexisting respiratory or cardiovascular illness, and athletes and others
who engage in frequent exercise. Structures that house these persons or places where they gather
to exercise are defined as sensitive receptors.

CATEGORIES OF EMISSION SOURCES

Air pollutant emissions sources are typical grouped into two categories: stationary and mobile
sources. These emission categories, illustrated in Figure 3-1, are defined and discussed in the
following subsections.

STATIONARY SOURCES

Stationary sources are divided into two major subcategories: point and area sources, as described
in the following paragraphs.

Point sources consist of a single emission source with an identified location point at a facility.
Facilities could have multiple point sources located onsite. Stationary point sources are usually
associated with manufacturing and industrial processes. Examples of point sources include
boilers or other types ofcombustion equipment at oil refineries, electric power plants, etc.

Area sources are small emission sources that are widely distributed, but are cumulatively
substantial because there may be a large number of sources. Examples include residential water
heaters; painting operations; lawn mowers; agricultural fields; landfills; and consumer products,
such as barbecue lighter fluid and hair spray.

MOBILE SOURCES

Mobile sources are motorized vehicles, which are classified as either on-road or off-road. On-road
mobile sources typically include automobiles and trucks that operate on public roadways. Off­
road mobile sources include aircraft, ships, trains, and self-propelled construction equipment that
operate offpublic roadways.
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Major Categories of Emissions
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Mobile source emissions are accounted for as both direct source emissions (those directly emitted
by the individual source) and indirect source emissions, which are sources that by themselves do
not emit air contaminants but indirectly cause the generation of air pollutants by attracting
vehicles. Examples of indirect sources include office complexes, commercial and government
centers, sports and recreational complexes, and residential developments.

REGULATED POLLUTANTS

Pollutants regulated by the federal and state Clean Air Acts or other laws fall under three
categories:

• criteria air pollutants,
• toxic air contaminants, and
• global wanning and ozone-depleting gases.

Pollutants in each of these categories are monitored ·and regulated differently. Criteria air
pollutants are measured by sampling concentrations in the air; toxic air contaminants are measured
at the source and in the general atmosphere, and global wanning and ozone-depleting gases are
not monitored but are subject to federal and regional policies that call for their reduction and
eventual phaseout.

CRITERIA AIR POLLUTANTS

Criteria air pollutants are defined as those pollutants for which the federal and state governments
have established air quality standards, for outdoor or ambient concentrations to protect public
health. The national and state ambient air quality standards have been set at levels to protect
human health with an adequate margin of safety. For some pollutants, there are also secondary
standards to protect the environment.

National Ambient Air Quality Standards (NAAQS). The u.s. Environmental Protection
Agency (USEPA) has established ambient air quality standards for the following air pollutants:

• ozone (03),

• nitrogen dioxide (N02),
• carbon monoxide (CO),
• sulfur dioxide (S02),
• lead (Pb),
• inhalable particulate matter (PMl 0), and
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• fine particulate matter (PM2.5)1.

California Ambient Air Quality Standards. The California Air Resources Board (ARB) has
also established ambient air quality standards for the six pollutants regulated by the USEPA.
Some of the California ambient air quality standards are more stringent than the national ambient
air quality standards. In addition, California has established ambient air quality standards for the
following pollutants or air quality conditions:

• sulfates,
• vinyl chloride, and
• visibility.

Table 3-1 lists the current national and California ambient air quality standards for each criteria
pollutant.

Criteria air pollutant concentrations are typically higher in the Basin than in any other area of the
country because of the region's climate, geographical setting, and high concentrations of industry
and motor vehicles. Although still high, pollutant concentrations have declined sharply
throughout the 1990s. Air quality in 1996 was the best recorded since air pollution agencies began
monitoring air pollution in this region in the 1940s prior to the creation of the SCAQMD. Table
3-2 lists the primary emission sources of the criteria pollutants and some of the hannful effects of
the pollutants. Figure 3-2 identifies criteria and non-criteria pollutants and shows those pollutants
for which exposure and resulting adverse health effects have been quantified.

The following paragraphs describe the source and health effects of the criteria pollutants. The
SCAQMD publication entitled "Where Does It Hurt?" provides additional health-related
infonnation on these pollutants.

Carbon Monoxide. CO is a colorless, odorless gas fonned by the incomplete combustion of
fuels. Motor vehicles are the main source of this gas. CO competes with oxygen, often replacing
it in the blood, thus reducing the blood's ability to transport oxygen to vital organs in the body.
The ambient air quality standard for carbon monoxide is intended to protect persons whose
medical condition already compromises their circulatory system's ability to deliver oxygen. These
medical conditions include certain heart ailments, chronic lung diseases, and anemia. Persons
with these conditions have reduced exercise capacity even when exposed to relatively low levels
of co. Fetuses are at risk because their blood has an even greater affinity to bind with co.
Smokers are also at risk from ambient co levels because smoking increases the background level

1 In May, 1999, the Federal Court ofAppeals in Washington, D.C. overturned the PM2.5 standard. Pending the court
decision on the rehearing, the new standard cannot be implemented. It is possible for the USEPA to re-promulgate the
standard with a more adequate explanation, if the appeal is denied.
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of CO in their blood. The Basin is designated as a serious nonattainment area for carbon
monoxide by both USEPA and ARB.

Table 3-1

National and California Ambient Air Quality Standards

Lead
(Pb)

Sulfur Dioxide
(S02)

Carbon Monoxide
(CO)

Nitrogen Dioxide
(N02)

Ozone
(03)

Fine Particulate
Matter
(PM10)

Sulfate

Visual Range

1.5 Jlg/m3

(calendar quarter)

0.14 ppm
(24-hour)

9.0 ppm
(8-hour)
35 ppm
(l-hour)

0.053 ppm
(annual average)

0.12 ppm
(I-hour)

150 Jlg/m3

(24-hour)

None

None

1.5 Jlg/m3

(30-day average)

0.25 ppm
(I-hour)

0.04 ppm
(24-hour)

9.0 ppm
(8-hour)
20 ppm
(I-hour)

0.25 ppm
(I-hour)

0.09 ppm
(I-hour)

50 Jlg/m3

(24-hour)

25 Jlg/m3

(24-hour)

10 miles (8-hour)
w /humidity < 70

percent

Nitrogen Dioxide. N02 is a byproduct of fuel combustion. The principal fonn of nitrogen
oxide produced by combustion is nitric oxide (NO), but NO reacts quickly to fonn N02, creating
the mixture of NO and N02 commonly called NOx. N02 acts as an acute irritant and, in equal
concentrations, is more injurious than NO. At atmospheric concentrations, however, N02is only
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potentially irritating. There is some indication of a relationship between N02 and chronic
pulmonary fibrosis. Some increase in bronchitis in young children has also been observed at
concentrations below 0.3 part per million (ppm). N02 absorbs blue light; the result is a brownish
red cast to the atmosphere and reduced visibility. Although NOz concentrations have not
exceeded

Table 3-2

Primary Sources and Effects of Criteria Pollutants

Lead
(Pb)

Sulfur Dioxide
(502)

Carbon
Monoxide

(CO)

Nitrogen
Dioxide
(~02)

Contaminated soil

Combustion of
sulfur-containing
fossil fuels
Smelting of sulfur­
bearing metal ores
Industrial processes

Incomplete
combustion of fuels
and other carbon­
containing
substances, such as
motor vehicle
exhaust
~aturalevents,such

as decomposition of
or anic matter
Motor vehicle
exhaust
High-temperature
stationary
combustion
Atmospheric
reactions

Impairment of blood function and nerve
construction

Behavioral and hearin roblems in children
Plan injury
Reduced visibility
Deterioration of metals, textiles, leather, finishes,

coatings, and so on
Irritation of eyes
Reduced lung infection
Aggravation of respiratory diseases (asthma,

em h sema
Plan injury
Reduced visibility
Deterioration of metals, textiles, leather, finishes,

coatings, and so on
Irritation of eyes
Reduced lung infection
Aggravation of respiratory diseases (asthma,

emphysema)

Aggravation of respiratory illness
Reduced visibility
Reduced plant growth
Formation of acid rain
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Ozone Atmospheric :J;eaction Plant l~af injury
(Q3) of organic gases with Irritation of eyes

nitrogen oxides in Aggravation of respiratory and cardiovascular
sunlight diseases

Impairment of cardiopulmonary function
Fine Particulate Stationary Soiling

Matter combustion of solid Reduced visibility
(PM2.5) fuels Aggravation of the effects of gaseous pollutants

Construction Increased cough and chest discomfort
activities Reduced lung function
Industrial processes Aggravation of respiratory and cardio-respiratory
Atmospheric diseases
cherrricalreactions
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HEALTH EFFECTS

Chronic
-

Asthma Symptom

Source: South Coast Air Quality Management District

[=:J Quantified Impacts
~ Known Impacts
lIIIIIl Suspected Effects
.. Unknown Effects

POLLUTANT

Figure 3-2
Health Responses to Criteria and Non-Criteria Pollutant Exposures
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national standards since 1991 and the state hourly standard since 1993, NOx emissions remain of
concern because of their contribution to the fonnation of 0 3 and particulate matter. The Basin is
currently designated as nonattainment for N02 by both USEPA and ARB. In 1997, the
SCAQMD applied for redesignation to attainment for N02 since there have been no violations of
the federal N02 NAAQS. An area must have at least three years with no violations of the N02
NAAQS before it can be designated as an attainment area for that criteria pollutant.

Ozone. 03 is one of a number of substances called photochemical oxidants that is fonned when
volatile organic compounds (VOC) and NOx react in the presence of ultraviolet sunlight. 0 3
concentrations are higher in the Basin than anywhere else in the nation, and the damaging effects
of photochemical smog, which is a popular name for a number of oxidants in combination, are
generally related to the concentrations of 0 3. Individuals exercising outdoors, children, and
people with preexisting lung disease, such as asthma and chronic pulmonary lung disease, are
considered to be the subgroups most susceptible to 0 3 effects. Short-tenn exposures (lasting for a
few hours) to 0 3 at levels typically observed in southern California can result in breathing pattern
changes, reduction of breathing capacity, increased susceptibility to infections, inflammation of
the lung tissue, and some immunological changes. In recent years, a correlation between elevated
ambient 0 3 levels and increases in daily hospital admission rates, as well as mortality, has also
been reported. Figure 3-3 shows how often the 0 3 standard is exceeded in the Basin compared to
other areas of the United States. Although 0 3concentrations declined between 1991 and 1996 to
the lowest levels since monitoring began, the Basin continues to have peak 0 3levels that are more
than two times higher than the national standard and nearly three times higher than the more
stringent state standard. The Basin is designated by both the USEPA and the ARB as an extreme
ozone nonattainment area.

In July 1997, the USEPA issued a new ozone air quality standard based on an 8-hour average
exposure (the current federal ozone air quality standard is based on an I-hour average period).
The new 8-hour average ozone air quality standard provides for greater health protection. Under
Presidential Orders, new emission controls to meet the 8-hour ozone standard will not be required
until the region attains the current I-hour ozone standard. Thus, current regulatory control
continues to focus on attaining the I-hour ozone standard with the recognition that these controls
will have benefits toward attaining the 8-hour ozone standard.

In May, 1999, the Federal Court of Appeals in Washington, D.C. overturned the 8-hour ozone
standard. Pending the court decision on the rehearing, the new standard cannot be implemented.
It is possible for the USEPA to re-promulgate the standard with a more adequate explanation, if
the appeal is denied.
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Ozone Standard Exceedances in the United States
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Particulate Matter Less than 10 Microns in Diameter and Fine Particulate Matter.
PM10 consists of extremely small suspended particles or droplets 10 microns or smaller in
diameter that can lodge in the lungs, contributing to respiratory problems. PM10 arises from such
sources as road dust, diesel soot, combustion products, tire and brake abrasion, construction
operations, and fires. It is also fonned in the atmosphere from NO and 802 reactions with
ammonia. PM10 scatters light and significantly reduces visibility.

Inhalable particulates pose a serious health hazard, alone or in combination with other pollutants.
More than half of the smallest particles inhaled will be deposited in the lungs and can cause
pennanent lung damage. Inhalable particulates can also have a damaging effect on health by
interfering with the body's mechanism for clearing the respiratory tract or by acting as a carrier of
an absorbed toxic substance. For PM1 0, EPA designates the Basin as serious nonattainment while
ARB designates the Basin as simply nonattainment.

In July 1997, the U8EPA established a new fine particulate matter (PM2.5) standard, in addition
to the PM10 standard. PM2.5 is defined as particulate matter with diameter less than 2.5 microns
and is a subset of PM1 O. PM2.5 consists mostly of products from the reaction of NOx and 802

with ammonia, secondary organics, and finer dust particles. Deadlines for meeting this standard
will be ten years after the region is designated as nonattainment by the U8EPA.

In May, 1999, the Federal Court of Appeals in Washington, D.C. overturned the PM2.5 standard.
Pending the court decision on the rehearing, the new standard cannot be implemented. It is
possible for the U8EPA to re-promulgate the standard with a more adequate explanation, if the
appeal is denied.

Sulfur Dioxide. 8ulfur dioxide (802) is a colorless, pungent gas fonned primarily by the
combustion of sulfur-containing fossil fuels. Health effects include acute respiratory symptoms
and difficulty in breathing for children. Though 802 concentrations have been reduced to levels
well below state and federal standards, further reductions in 802 emissions are needed because
802 is a precursor to sulfate and PM10. The Basin is considered an 802 attainment area by
U8EPA and ARB.

Lead. Lead (Pb) concentrations once exceeded the state and federal air quality standards by a
wide margin, but have not exceeded state or federal air quality standards at any regular monitoring
station since 1982. Though special monitoring sites immediately downwind of lead sources
recorded very localized violations of the state standard in 1994, no violations were recorded at
these stations in 1996. Consequently, the Basin is designated as an attainment area for lead by
both the U8EPA and ARB.
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Volatile Organic Compounds. It should be noted that there are no state or federal ambient air
quality standards for VOCs because they are not classified as criteria pollutants. VOCs are
regulated, however, because a reduction in VOC emissions reduces certain chemical reactions
which contribute to the fonnation of ozone. VOCs are also transformed into organic aerosols in
the atmosphere, contributing to higher PMl 0 and lower visibility levels.

Although health-based standards have not been established for VOCs, health effects can occur
from exposures to high concentrations of VOC because of interference with oxygen uptake. In
general, ambient VOC concentrations in the atmosphere are suspected to cause coughing,
sneezing, headaches, weakness, laryngitis, and bronchitis, even at low concentrations. Some
hydrocarbon components classified as VOC emissions are thought or known to be hazardous.
Benzene, for example, is a hydrocarbon component of VOC emissions that is known to be a
human carcinogen.

TOXIC AIR CONTAMINANTS

Toxic air contaminants are often referred to as "non-criteria" air contaminants because ambient air
quality standards have not been established for them. There are hundreds of air toxics, and
exposure to these pollutants can cause or contribute to cancer or noncancer health effects such as
birth defects, genetic damage, and other adverse health effects. Effects may be both chronic (i.e.,
of long duration) or acute (i.e., severe but of short duration) on human health. Acute health effects
are attributable to sudden exposure to high quantities of air toxics. These effects include nausea,
skin irritation, respiratory illness, and, in some cases, death. Chronic health effects result from
low-dose, long-tenn exposure from routine releases of air toxics. The effect ofmajor concern for
this type ofexposure is cancer, which requires a period of 10-30 years after exposure to develop.

California regulates toxic air contaminants through its air toxics program, mandated in Chapter 3.5
(Toxic Air Contaminants) of the Health and Safety Code (H&SC §§ 39660 et seq.). and Part 6
(Air Toxics "Hot Spots" Information and Assessment) (H&SC § 44300 et seq.).

The ARB, working in conjunction with the Office of Environmental Health Hazard Assessment
(OEHHA), identifies toxic air contaminants. Air toxic control measures may then be adopted to
reduce ambient concentrations of the identified toxic air contaminant below a specific threshold
based on its effects on health, or to the lowest concentration achievable through use of best
available control technology for toxics (T-BACT). The program is administered by the ARB. Air
quality control agencies, including the SCAQMD, must incorporate air toxic control measures into
their regulatory programs or adopt equally stringent control measures as rules within six months of
adoption by ARB.
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The regulatory approach used in controlling toxic air contaminant levels relies on a quantitative
risk assessment process rather than on ambient air concentrations to determine allowable
emissions from the source. In addition, for carcinogenic air pollutants, there is no safe
concentration in the atmosphere. Local concentrations can pose a significant health risk and are
termed "toxic hot spots."

The Air Toxics "Hot Spots" Information and Assessment Act, codified in the Health and Safety
Code, requires operators of specified facilities in the district to submit to the SCAQMD
comprehensive emissions inventory plans and reports by specified dates (H&SC §§ 39660 et seq.
and §§ 44300 et seq.). The SCAQMD reviews the reports and then places the facilities into high-,
intermediate-, and low-priority categories, based on the potency, toxicity, quantity, and volume of
hazardous emissions and on the proximity ofpotential sensitive receptors to the facility. Facilities
designated as high priority (category A) must prepare a health risk assessment. Those found to
pose a significant risk are required to notify the surrounding population. The emissions inventory
data are to be updated every two years.

The Toxic Emissions Near Schools Program (H&SC §§ 42301.6 and 42301.7) requires new or
modified sources of air contaminants located within 1,000 feet of the outer boundary of a school
to give public notice to the parents of school children before an air pollution permit is granted.
The SCAQMD conducts field and database surveys to identify all existing sources of air
contaminants located within one-quarter of a mile ofa proposed school site.

Air monitoring of disposal sites (H&SC § 41805.5) requires owners of solid waste disposal sites
to submit to the SCAQMD a solid waste air quality assessment test report for evaluation. If the
SCAQMD determines that levels of specified air contaminants pose a health risk, remedial action
must be taken.

GLOBAL WARMING AND OZONE-DEPLETING GASES

"Stratospheric ozone depletion" refers to the slow destruction of naturally occurring ozone, which
lies in the upper atmosphere (called the stratosphere) and which protects Earth from the damaging
effects of solar ultraviolet radiation. Figure 3-4 illustrates these reactions.

Certain compounds, including chlorofluorocarbons (CFCs,) halons, carbon tetrachloride, methyl
chloroform, and other halogenated compounds, accumulate in the lower atmosphere and then
gradually migrate into the stratosphere. In the stratosphere, these compounds participate in
complex chemical reactions to destroy the upper ozone layer. Destruction ofthe ozone layer
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OZONE DEPLETING GASES:
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Figure 3-4
Stratospheric Ozone Depletion and Global Warming
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increases the penetration ofultraviolet radiation to the Earth's surface, a known risk factor that can
increase the incidence of skin cancers and cataracts, contribute to crop and fish damage, and
further degrade air quality.

Some gases in the atmosphere affect the Earth's heat balance by absorbing infrared radiation. This
layer of gases in the atmosphere functions much the same as glass in a greenhouse (i.e., both
prevent the escape ofheat). This is why global warming is also known as the "greenhouse effect."
Gases responsible for global warming and their relative contribution to the overall warming effect
are carbon dioxide (55 percent), CFCs (24 percent), methane (15 percent), and nitrous oxide (6
percent). It is widely accepted that continued increases in greenhouse gases will contribute to
global warming although there is uncertainty concerning the magnitude and timing of the warming
trend.

Global warming gases and ozone-depleting gases include, but are not limited to, the following:

• Carbon dioxide. Carbon dioxide is caused by fossil fuel combustion in stationary and
mobile sources. It contributes to the greenhouse effect, but not to stratospheric ozone
depletion. In the Basin, approximately 48 percent ofcarbon dioxide emissions corne from
transportation, residential and utility sources contribute approximately 13 percent each, 20
percent corne from industry, and the remainder corne from a variety ofother sources.

• CFCs (chlorofluorocarbons). CFCs are emitted from blowing agents used in producing
foam insulation. They are also used in air conditioners and refrigerators and as solvents to
clean electronic microcircuits. CFCs are primary contributors to stratospheric ozone
depletion and to global warming. Sixty-three percent of CFC emissions in the Basin corne
from the industrial sector (SCAQMD 1991).

• Halons. Halons are used in fire extinguishers and behave as both ozone-depleting and
greenhouse gases.

• HCFCs (Hydro-chlorofluorocarbons). HCFCs are solvents, similar in use and chemical
composition to CFCs. The hydrogen component makes HCFCs more chemically reactive
than CFCs, allowing them to break down more quickly in the atmosphere.

• Methane. Methane is emitted from biogenic sources, incomplete combustion in forest
fires, landfills, and leaks in natural gas pipelines. It is a greenhouse gas and traps heat 40­
70 times more effectively than carbon dioxide. In the Basin, more than 50 percent of
human-induced methane emissions corne from natural gas pipelines, while landfills
contribute 24 percent.
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• 1,1,1,-trichloroethane. 1,1,1,-trichloroethane or methyl chlorofonn is a solvent and
cleaning agent commonly used by manufacturers. It is less destructive of the environment
than CFCs or HCFCs, but its continued use will contribute to global wanning and ozone
depletion.

CAUSES OF POOR AIR QUALITY

In the Basin, three factors contribute to the region's ozone problem:

• emissions,
• geography, and
• meteorology.

EMISSIONS

Ozone is created from photochemical reactions involving NOx emissions. The presence of VOC
emissions enhances the fonnation of ozone from NOx. Emission sources may be as small as
individual cans of solvents and household sprays and as large as an electrical power plant. Figure
3-5 illustrates typical emission sources found in the Basin. Figure 3-6 estimates emissions from
these sources. In 1993, the baseline year for the 1997 AQMP, total emissions ofcriteria pollutants
into the Basin's atmosphere added up to a daily average of 1,320 tons ofVOC, 8,660 tons of CO,
1,290 tons ofNOx, 430 tons ofPM10, and 100 tons ofsulfur oxides (SOx).

Vehicular sources accounted for nearly 99 percent of the CO emissions, approximately 77 percent
of the SOx emissions, 88 percent ofthe NOx emissions, and 65 percent ofVOC emissions.

In 1993, stationary sources contributed approximately 37 percent of total PMI0 emissions, mobile
sources (both on-road and off-road) contributed approximately 10 percent of total PMI0
emissions, and entrained road dust contributed approximately 53 percent of total PM10 emissions.

GEOGRAPHY

The Basin is surrounded by mountains on three sides and the Pacific Ocean on the remaining side.
The mountains serve as a barrier, preventing ready dispersion of pollutant concentrations.
Prevailing wind patterns off the ocean carry pollutants eastward across the Basin, enabling
continual photochemical reactions to occur as new emissions are added to existing pollutant
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concentrations. Intense sunlight, present at the latitude of the Basin, provides the ultraviolet light
necessary to fuel the photochemical reactions that produce ozone.

METEOROLOGY

Compared with other urban areas in the United States, metropolitan Los Angeles has a low
average wind speed. Mild sea breezes slowly carry pollutants inland. An inversion layer, which is
a layer of wann air that lies over cooler, ocean-modified air, often acts as a lid, preventing air
pollutants from escaping upward. In the summer, these temperature inversions are stronger than
in winter and prevent ozone and other pollutants from escaping upward and dispersing. In the
winter, a ground-level or surface inversion commonly forms during the night and traps CO
emitted by vehicles during the morning rush hours. Figure 3-7 illustrates the combination ofthese
criteria pollutant-producing factors.

EPISODE LEVELS OF OZONE POLLUTION

To protect public health, the SCAQMD has initiated a system to warn the public of severe
pollution levels in the air (Regulation VII - Emergencies). The ARB has defined episode levels of
ozone air pollution as follows.

Health Advisory Levels. Health advisory levels occur when hourly ozone concentrations
equal or exceed 0.15 ppm. At this level, residents are advised to avoid prolonged, vigorous
outdoor exercise, and persons with respiratory or coronary disease should avoid exercise.

First-Stage Episodes. First-stage episodes occur when hourly ozone concentrations equal or
exceed 0.20 ppm. At these times, persons with respiratory or coronary artery disease should be
notified to take precautions against exposure and should stay indoors as much as possible.
Schools are also notified to advise against strenuous physical activity for their students. The
number of first-stage episodes has declined throughout the Basin recently as peak concentrations
have decreased.

Second-Stage Episodes. Second-stage episodes occur when hourly ozone concentrations
equal or exceed 0.35 ppm. The SCAQMD requires industry to take prompt actions to reduce
emissions at those times. First- and second-stage episodes are less frequent in the Basin today
than a decade ago. There have been no second-stage episodes in the Basin since 1989.
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Relative Contribution By Source Category of Emissions (1993)
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Figure 3-7
Formation of Ozone from Emissions Plus Meteorology
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Third-Stage Episodes. Third-stage episodes occur when hourly ozone concentrations equal or
exceed 0.50 ppm. The last third-stage episode occurred in the Basin in 1974, and it is not
anticipated that the Basin will experience a third-stage episode in the future.

The SCAQMD reports air quality in tenns of a Pollutant Standards Index (PSI). The PSI is a
simplified method of forecasting and reporting air quality conditions on a numerical scale
averaging from 0 to 500. Good air quality is 0 to 50, while 400-500 PSI is a hazardous third-stage
episode (Figure 3-8).

SCAQMD CONTROL STRATEGIES

AIR QUALITY MANAGEMENT PLAN

Both federal and state Clean Air Acts require that each nonattainment area prepare a plan to
reduce air pollution to healthful levels. The 1988 California Clean Air Act and the 1990
amendments to the federal Clean Air Act (CAA) established new planning requirements and
deadlines for attainment of the air quality standards within specified time frames. A revised
AQMP that reflected these new requirements from the federal and state government was adopted
by the SCAQMD in July 1991. The 1994 revision to this plan was adopted by the SCAQMD's
Governing Board in September 1994 and incorporated by ARB in the California State
Implementation Plan (SIP), in November 1994. The California SIP was fully approved by the
EPA in September 1996.

In November 1996, the SCAQMD Governing Board adopted a revised AQMP that modified the
ozone attainment strategy for the Basin and presented an attainment strategy for the national
PM10 standard. This revision was submitted by the ARB to the USEPA in February 1997 for
approval. The text of the 1997 AQMP and the current status of any revisions to the AQMP can be
found on the SCAQMD's web page: www.aqmd.gov.

SCAQMD POLLUTION CONTROL RULES AND REGULATIONS

In accordance with its AQMPs, the SCAQMD has adopted rules and regulations to control
emission sources under its authority. The most important rules adopted by the S·CAQMD to
control emissions are identified in the following paragraphs.

Regul~tion IV - Prohibitions. Regulation N rules apply to a wide range ofemissions sources.
Unlike Regulation XI rules, they do not regulate specific types of equipment or sources of
emissions. Further, Regulation N rules establish emission standards that cannot be exceeded.
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Episode Level and
Recotntnended Protective

Action

EXCEEDS FEDERAL CLEAN AIR
STANDARD
At this unhealthful level, susceptible
individuals, such as those with heart
or lung disease, should minimize
outdoor activi .

HEALTHY ADVISORY EPISODE
At this unhealthful level, everyone,
including healthy adults and children,
should avoid prolonged, vigorous
outdoor exercise. Susceptible
individuals, especially those with
heart or lung disease, should
minimize outdoor activi .

3rd STAGE EPISODE
At this hazardous level, everyone
should remain indoors and minimize

h sical activi .
2nd STAGE EPISODE
At this unhealthful level, everyone
should try to avoid outdoor activity.
Susceptible persons, especially those
with heart or lung disease, should stay
indoors.
1st STAGE EPISODE
At this unhealthful level, everyone,
including healthy adults and children,
should avoid vigorous outdoor
exercise. Susceptible persons,
especially those with heart or lung
disease, should sta indoors.
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Smog Episodes and PSI Grading
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This standard is different from Regulation XI rules that typically limit pollutant concentrations,
not total emissions.

Regulation XI - Source Specific Standards. Regulation XI rules are air pollution control
rules that apply to a wide range of existing stationary sources and generally regulate a single
pollutant. Each Regulation XI rule applies to controlling emissions from a specific source
category or type of equipment. For example, Rule 1134 - Emissions of Oxides of Nitrogen from
Stationary Gas Turbines, controls NOx emissions from gas turbines; Rule 1136 - Wood Products
Coatings, controls VOC emissions from wood product coatings, primarily by establishing VOC
content limits, etc.

Regulation XIII - New Source Review. Regulation XIII sets forth pre-construction review
requirements for new, modified, or relocated facilities in the Basin. Of the requirements in
Regulation XIII, the three described below are the most important. Affected facilities must install
best available control technology (BACT) equipment, which must be as stringent as the Lowest
Achievable Emission Rate (LAER) as defined in the federal Clean Air Act. For projects with an
increase in emissions over one pound, Regulation XIII requires that modeling must be performed
and that modeling must show no change in ambient atmospheric concentrations for the pollutant
being modeled. The emissions over one pound must be offset by emission reductions generated at
the facility or through purchasing emission reduction credits (ERCs), which represent real,
surplus, and enforceable emission reductions purchased from other facilities.

Regulation XIV - Toxics and Other Non-criteria Pollutants. The SCAQMD has also
adopted rules to control noncriteria pollutants. SCAQMD Rule 1401 (New Source Review of
Carcinogenic Air Contaminants) assesses and manages risk from new or modified sources of air
toxics through the SCAQMD's pennitting program. Rule 1401 also describes the risk assessment
procedures to use in evaluating risks from sources that emit cancer-causing substances. Further, it
specifies the allowable risks for new and modified stationary sources. Similarly, Rule 1402 ­
Control of Toxic Air Contaminants from Existing Sources, regulates facilitywide toxic air
contaminates from existing facilities, containing risk reduction requirements for facilities that
·exceed specified risk levels. Regulation XN also contains a number of source specific rules that
regulate toxic air contaminants from specific source categories. Generally, these rules are based
on air toxic control measures adopted by ARB.

The SCAQMD adopted a policy on global warming and stratospheric ozone depletion on April 6,
1990, that committed the SCAQMD to consider global impacts in its rule making and in drafting
revisions to the AQMP. Adopted goals include phasing out the use of CFCs, methyl chloroform
(l,l,l-trichloroethane), carbon tetrachloride, and halons; phasing out large-quantity use of HCFCs
by 2000; and developing recycling regulations for HCFCs. Regulation XN also includes rules
controlling emissions of stratospheric ozone depletion or global warming compounds
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Regulation XX - Regional Clean Air Incentives Market. Regulation XX - Regional Clean
Air Incentives Market (RECLAIM), is a comprehensive market-based regulation aimed at
reducing NOxand SOx emissions at larger emission sources (annual NOxor SOx emissions greater
than or equal to four tons) by setting annual declining limits at each facility and allowing the
owner to meet these declining targets by either buying surplus emissions reductions from other
sources, reducing emissions through installation of air pollution control equipment, or reducing
operations onsite. The SCAQMD also maintains monitoring and enforcement programs to ensure
compliance with these regulations. .
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CHAPTER 4. EARLY CONSULTATION AND SENSITIVE RECEPTOR SITING CRITERIA

INTRODUCTION

The purpose of this chapter is to encourage other public agencies that assume the role of lead
agency to establish an early informal consultation process with any project proponents who are
proposing a project that is required to undergo a formal California Environmental Quality Act
(CEQA) or National Environmental Policy Act (NEPA) review process. In addition, public
agencies should be aware of land use compatibility issues, particularly with regard to sensitive
receptors. The SCAQMD is available to assist the lead agency during this early infonnal
consultation process with the project proponent by identifying potential construction procedures,
air quality design standards, sources of toxic air contaminants and air toxics being emitted.

The early consultation process is intended to help both the lead agency and project proponents
identify and avoid significant adverse environmental impacts, where possible, before the CEQA or
NEPA process begins. In particular, early consultation with the SCAQMD could produce
minimal changes in design or project construction procedures that could substantially reduce
potential air quality impacts. Project proponents who begin the planning process with an
understanding of air quality issues will find it easier to design the project to avoid or mitigate air
quality impacts and avoid costly and unnecessary litigation.

In addition to any informal consultation between a public agency and a project proponent, a
project proponent may also request that the lead agency set up a pre-application consultation
meeting with the lead agency, as well as with responsible and trustee agencies (Public Resources
Code §211 04). The purpose of such a meeting is to provide the applicant with information about:
the type of CEQA document that may be required, potential impacts that could be generated by the
project, project alternatives, and mitigation measures.

CONSULTATION WITH PLANNING DEPARTMENTS

The effectiveness of early consultation with respect to air quality is largely dependent on the
familiarity of lead agencies with air quality policies and land use compatibility issues. The more
familiar a lead agency is with air quality issues, the more likely it will be able to suggest
appropriate mitigation measures that can be designed into the project in the early phases of the
project. Where a local government with general land use authority is the lead agency, it can
provide current information on air quality issues to project proponents through the use ofhandouts
and land use/zoning maps distributed by their planning departments.
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HANDOUTS

Handouts on local government land use policies and development standards that are provided to
project proponents can be expanded to include air quality issues, including the following:

• identifying compatible land uses (higher densities in transit corridors; support services in
commercial districts; etc.) and

• identifying incompatible land uses (location of sensitive receptors adjacent to certain types
of land uses).

Handouts could contain suggestions for specific measures to improve air quality, such as:

• landscaping to reduce electrical energy use;

• development standards such as lighter colored buildings and paving materials, providing
bicycle racks at commercial developments, designating carpool parking spaces close to
building entrances, and placing interior bus turnouts; and

• specifying air quality mitigation measures.

LAND USE/ZONING MAPS

The local public agency can also provide land use/zoning maps to identify the location of facilities
that are significant sources of toxic air contaminants (defined as facilities producing emissions that
exceed the maximum individual cancer risk of lOin one million [shown numerically as: lOx 10-6

]

either individually or cumulatively or a project-specific hazard index of 1.0 or a cumulative hazard
index of 5.0). Such land use/zoning maps would be useful for identifying potential incompatible
land uses (e.g., a hospital located next to a publically owned treatment works). Upon request, the
SCAQMD will provide local jurisdictions with a database identifying known permitted stationary
sources of air toxics in their jurisdiction. Issues regarding air toxics and land use compatibility
must be fully addressed in the CEQA or NEPA document. Bicycle pathways and transit bus stops
where land dedications are required can also be identified on maps, along with transit corridors,
which are important when considering density and land uses necessary to support high occupancy
vehicle ridership.

LAND USES, DENSITIES, SITE PLAN DESIGN, BUILDING DESIGN

Land uses, densities, site plan design, and building design affect the transportation requirements of
a project. According to the ARB document Guidance for the Development of Indirect Source
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Control Programs, design strategies that are sensitive to air quality issues, such as incorporating
mixed uses into a land use project, can reduce vehicle trips by as much as 20-50 percent. Another
example of a design standard sensitive to air quality that could reduce vehicle trips by 1-10 percent
is a site plan that incorporates amenities such as bicycle racks and pedestrian paths. Please refer to
Chapter 7 for infonnation on how to quantify these air quality benefits. Other design-related
features that are useful for reducing air pollution include: high densities and compatible land uses
along transit corridors; lighter building and paving material colors, proper building orientation,
and landscaping to maximize passive solar heating and cooling benefits.

During the early design phase of a proposed project or during the early consultation process, the
following key questions should be answered relative to the project's propensity to adversely affect
air quality. These questions include the following:

• Do the designs of public right-of-way and pedestrian walkways at the site encourage
pedestrian traffic?

• Is onsite traffic circulation designed to reduce vehicle queuing?

• Are dedications needed for transitlbike pathways, in compliance with the circulation
element of the applicable general plan?

• Are links between the project and bike/pedestrian pathways adequate to facilitate walking
and bicycling rather than driving?

• Are supportive land uses, such as restaurants, banks, a post office, etc., included in office
and industrial parks?

• Do residential specific plans incorporate mixed uses?

• Is the building or subdivision oriented to take advantage of natural heating and cooling
patterns?

• Are landscaped treatments designed to reduce the energy needs of the building?

• Is the project accessible to transit facilities?

• Do developments in transit corridors provide sustainable densities to support transit
ridership?

• Could the project affect the levels of service on the congestion management program
(CMP) transportation system?

The above questions complement the list of specific site-design mitigation measures, found in the
Handbook. At the conclusion of the early consultation process, the project proponent should
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understand the type of design features that could be incorporated into the project design to reduce
potential air quality impacts.

CONSULTATION WITH THE SCAQMD

Lead agencies are encouraged to initiate an early consultation process with the SCAQMD as part
of project review so potential air quality issues can be identified in the early design phase of the
project. Upon request by the lead agency, the SCAQMD will participate in the early consultation
process for any project that has the potential to adversely affect air quality. Contact the
SCAQMD's Transportation Unit to request SCAQMD assistance.

It is recommended that other public agencies establish early consultation with the SCAQMD for
projects in their areas ofjurisdiction with any ofthe following characteristics:

• potential significant regional or localized air quality impacts during construction or
operation;

• potential significant air quality impacts that would require substantial alterations in the
project's design or scope to mitigate;

• location of a sensitive receptor within one-quarter mile of a new or existing land use that
emits toxic air contaminants, objectionable odors, or is the site of CO hot spots; or,

• potential major stationary source with substantial demands on existing infrastructure or
that adversely affects air quality.

In particular, the SCAQMD recommends that the lead agencies along with the project proponents
consult with the SCAQMD if proposed projects are extremely large, encompassing several
hundred acres or attracting a large number of vehicle trips (e.g., a large stadium, new town, etc.).
It may also be useful to consult with the SCAQMD if, regardless of size, the project has the
potential to generate substantial amounts of air pollutants or if project proponents would like to
explore innovative clean air technologies for the project (such as the use of fuel cells).

An example of a project where early consultation may be beneficial includes construction of a
major stationary source, such as a new cogeneration facility (e.g., a gas turbine that produces both
electricity and steam that could be used for industrial processes). Such a project could be
considered significant by both the local government jurisdiction in which it is located because of
land use compatibility issues and the SCAQMD because of emissions generated during the
combustion process. Other examples include projects that could increase demand on, or
expansion ot: existing infrastructure, such as large-scale housing or industrial development. Such
projects are likely to affect transportation and wastewater treatment infrastructure and require
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coordination among county transportation commissions, congestion management planning
agencies, and wastewater treatment districts.

MAJOR STATIONARY SOURCES

In addition to obtaining pennits from a local government, a project that includes new, modified, or
relocated stationary emission sources will need to obtain pennits from the SCAQMD to construct
and operate. Please refer to Table 4-1 for a list of major sources where it may be helpful for the
lead agency to coordinate with the SCAQMD by establishing an early consultation process.
Projects on this list were included because they typically emit criteria pollutants in excess of the
significance threshold criteria as defined in Chapter 5 of this Handbook. Consequently, projects in
Table 4-1 either have the potential to significantly affect air quality or may require substantial
technical expertise to adequately assess impacts such as toxic sources.

For projects at an existing facility, such as expansion of or modifications to existing operations, it
may be helpful for local governments to coordinate with the SCAQMD to obtain air quality
infonnation about the facility's current operations. Infonnation can be obtained from the
SCAQMD's Office of Stationary Source Compliance at the numbers indicated in Chapter 1.
Table 4-2 provides infonnation on specific types ofpennits.

TRANSPORTATION INFRASTRUCTURE IMPACTS AND CONGESTION MANAGEMENT PROGRAM

Projects affecting the regional transportation system will also affect air quality. Projects, such as
land use development, that affect local transportation/circulation systems through increasing traffic
to already congested roadways, thus reducing vehicle speeds and increasing vehicle miles traveled,
will result in increased mobile source emissions that could adversely affect regional air quality,
especially regional ozone concentrations and localized CO concentrations.

The requirements of CEQA and the Congestion Management Program (CMP) are closely linked.
Under CMP legislation, local governments are required to adopt and implement a program to
analyze the impacts of land use decisions on their portion ofthe CMP transportation system. As
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Table 4-1

Major Sources Requiring Intergovernmental Coordination with the SCAQMD

Aerospace Projects

• Aircraft Manufacturing

_~ ~j~I~~!~_~~p~~~~ _
_~gel~g~_~~_~g _
_~~~~_~_l_?~~g~ _
Bulk Terminal Construction

------------------------------------------------------------------------------------------------------
Celllent Plant

------------------------------------------------------------------------------------------------------
Chemical Plant

------------------------------------------------------------------------------------------------------
Chemical Waste Treabnent Facilities

-~----~~~-~g~'?_~~!~~~!~"~~-~~!~-~-----------------------------------------------
Cogeneration Projects

_~ -y_~~~!!y- -q!~-~~~!-~~-~_~~g~~~-~ --

-~~~~-~~~~~~~~g-~!~~----------------------------------------------------------
Hazardous Waste Treabnent, Storage, Disposal, and
Incineration

------------------------------------------------------------------------------------------------------
Infectious Waste Incineration

------------------------------------------------------------------------------------------------------
Landfill

------------------------------------------------------------------------------------------------------

-~!~!~~-~~-~~~-------------------------------------------------------------------------------
Oil and Gas Production

------------------------------------------------------------------------------------------------------

-~~~~~-~~?~!_~~g-~~~-~~~~~-~----------------------------------------------------------
_~~~pl~~E~~_~g!~ _
Refinery Construction/Modernization Projects

• Crude Oil Distillation Units

• Catalytic Cracking Units

-~----q~~~~~~~-~~~~~~g-~~!~----------------------------------------------------------
-~~~-~g~_!!~~~~~!-~!~~--------------------------------------------------------------
_~~~I?~!~~~~?_~~~!!!_~~~_(~:g~~_~~!!~_~~g~~~J() _
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_~~~_~~_ ~5?_~~~~gy _
Waterport Projects, Expansions, Shiploading, and Unloading
Operations
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Table 4-2

Operating Permits Guidance for Local Governments

Chemical Plants,
Aerospace, Rubber
Products Manufacturing,
Electronics
SInal1 Printing and Coating
Businesses
Public Facilities, Landfills,
Publicly Owned Treahnent
Works, Medical Waste
Disposal, Hospitals,
Schools, Milita Bases
Mechanical Processing,
Raw Materials
Refinery Operations

Printing Operations,
Furniture and Plastics
Manufacturing, Other
Coatin s
Gas and Electric Utilities,
Pi elines and Oilfields
Dry Cleaners, Charbroilers,
and Other Local
Conunercial Businesses
CFC and Vapor Recovery

Toxics, Ozone Depletors,
and Greenhouse Gases

4-8

Chemical, Rubber, Electronics,
and Aerospace Operations

Autotnotive Services, SInal1
Coatin and Printin
Public Facilities

Mechanical Processing, and
Raw Materials
Refinery and Outer Continental
Shelf 0 erations
Autotnotive Services, SInal1
Coating, and Printing

Gas and Electric Utilities, and
Pi elines and Oil Fields
Neighborhood Conunercial
Operations

Neighborhood Conunercial
o erations
Air Toxic Progratn and Global
CliInate Chan es
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NOx, sax Reclailll RECLAIM and Title V
Adtninistration

Title V Perrrrits RECLAIM and Title V
Adrrrinistration
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such, CEQA may be used to facilitate the analysis of impacts on the land use and transportation
components ofthe CMP.

The early consultation process can be useful in assisting public agencies with identifying local
areas where a project or series of projects may bring increased congestion to a segment of
roadway. It may also be useful for identifying mitigation measures that reduce traffic and improve
circulation, thus contributing to improved air quality. If the project would cause traffic service at
an intersection to deteriorate below level of service E (considerable congestion) or the level
established in the CMP, the resulting congestion should be addressed by improvements, programs,
or actions that either mitigate the deficiency or measurably improve the level of service of the
system. In fact, the CMP legislation requires that the impact be mitigated through the
development of a deficiency plan. Chapter 9 provides further guidance on preparing site-specific
mitigation measures that can be used in deficiency plans.

As part of the CMP land use analysis element, most local governments will require project
proponents to prepare a traffic impact analysis when, according to the initial study, the project is

. likely to adversely affect the transportation system. The traffic impact analysis can also become
the starting point for the analysis of congestion and air quality impacts in the CEQA document by
providing project-specific transportation inputs (assumptions) for calculating pollutant emissions.

WASTEWATER TREATMENT IMPACTS

Developments that significantly increase demand on the wastewater treatment system of an area
can create a situation where service demand would be in excess of the system's capacity.
Population projections in the regional growth management plan serve as the basis for detennining
the capacity of a wastewater treatment system. Figure 4-1 lists projects that produce a substantial
amount of wastewater or that have the potential to generate toxic air contaminant emissions
(treating toxic wastewater could increase toxic air contaminant emissions). Proponents of these
types of projects should consult the local ~astewater treatment agency to detennine whether the
project could affect overall wastewater treatment capacity, therefore, increasing air toxic
emissions.

SITING CRITERIA FOR SENSITIVE RECEPTORS

When considering land uses and population densities in their jurisdiction, local public agencies
should be aware of land use compatibility issues, particularly in reference to sensitive receptors. A
sensitive receptor is a person in the population who is particularly susceptible to health effects due
to exposure to an air contaminant than is the population at large. Sensitive receptors (and the
facilities that house them) in proximity to localized CO sources, toxic air contaminants or odors
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are of particular concern. (Please refer to Figure 4-2 for a list of land uses where sensitive
receptors are typically located and to Table 4-3 for a list of land uses associated with toxic air
contaminants.).

Aluminum Farming
Battery Manufacturing

Chemical Manufacturing
Dye Casting

Electronic Firms
Electroplating

Food Manufacturing
Metal Finishing Processing
Metal Molding and Casting

Pharmaceutical
Petroleum Refining

Photography
Pulp and Paper Manufacturing

Reclamation Plants
General Plans
Specific Plans

Figure 4-1

Projects Potentially Producing Substantial Amounts of Water or Toxic Wastewater

As suggested earlier in this chapter, land use compatibility issues should have been raised during
the early consultation process. Otherwise, any siting issues need to be identified early in the
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project review process, preferably before projects are fonnally submitted to the public agencies'
planning boards. The following three air quality questions relate to land use compatibility and
should be considered for each project with sensitive receptors:

• Will a sensitive receptor be located adjacent to a congested roadway or in an area with
high background concentrations ofCO?

• Will a sensitive receptor be located within one-quarter-mile of an existing facility that
emits toxic air contaminants?

• Will a sensitive receptor be located downwind from an existing source of odors, or will a
proposed use associated with odors be located upwind ofan existing sensitive receptor?

Long-Term Health Care
Facilities
Rehabilitation Centers
Convalescent Centers
Retirem.

Residences
Schools
Playground
Child Care Centers

hletic Facilities

4-12

Figure 4-2

Land Uses Considered To Be Sensitive Receptors
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Table 4-3

Examples of Toxic Emissions by Land Use

INDUSTRIAL

Acoustic Ceiling, Asbestos Blending Tank with Asbestos
Product, Caulk, and Gasket Baghouse
Manufacturing
Aerospace Manufacturing Chrome Plating Shop, Hexavalent Chromium

Spray Booth, Aircraft Parts
Asphalt Batch Plant, Mixing Tank, Asphalt Asbestos
Asphalt and Paving Manufacturing with
Contractors, Asphalt and Baghouse
Asphalt Products
Manufacturing
Brake Manufacturing Arc Grinders Asbestos
Facility

Brake Shoe Rebuilders and Brake Debonder with Asbestos
Recyclers Afterburner
Chemical Manufacturing Reaction Tank Wastewater Ethylene Dichloride,

Treatment Mixing Tank, Asbestos
High-Temperature
Adhesive Manufacturing
Feedstock Refrigerants
Manufacturing

Chemical Plants Hazardous Hazardous Waste Rotary Berylium, Hexavalent
Waste Incinerator Kiln Incinerator Chromium, Benzene,

Carbon Tetrachloride,
Dioxins, Dibenzofurans,
Ethylene Dicholoride,
PAHs,PCBs

Chrome Plating Facility Chrome Plating Shop, Hexavalent Chromium,
Evaporation System Cadmium
Chrome Acid Solution,
Chrome Plating Shop Tank
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Electrical Manufacturing Transformer, Plating PCBs, Cadmium
Chromium, Nickel,
Trichloroethylene, 1,4­
Dioxane

Note: This table does not include all types ofand uses with carcinogenic emissions; also, each land use may not emit
all listed compounds.
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Table 4-3

Examples ofToxi~ Emissions by Land Use (continued)

Electrical Manufacturing Plating, Etching Cadmium, Chromium, 1,4-
Dioxane, Nickel,
Trichloroethylene

Commercial Medical Ethylene Oxide Sterilization Ethylene Oxide
Equipment Sterilization Chamber
Facility
Fiberglass Manufacturing Machine Operation with Styrene

Baghouse
Graphite Manufacturing Polycarbon Graphitization Dioxins, Dibenzofurans
Industrial with Heating or Fuel Oil Steam Generator Cadmium, Hexavalent
Steam Needs Boiler Unit Chromium
Petroleum Refinery Petroleum Product Storage Benzene, Cadmium
Modification/Expansion Tank Fuel Oil Steam

Generator
Stora e Tank Farm Stora eTank Benzene
COMMERCIAL
Auto Machine Shop Arc Grinders Asbestos
Brake Realignment Shop Arc Grinders Asbestos
Gas Station Typical Gas Station Benzene
Medical Clinic and Ethylene Oxide Medical Ethylene Oxide
Laboratory Sterilizer
Dry Cleaners Perchloroethylene
Auto Bod Sho
INSTITUTIONAL/PU
BLIC
College/University Fuel Oil Boiler Unit Cadmium, Hexavalent

Ethylene Oxide Medical Chromium, Ethylene Oxide
Sterilizer

Groundwater Clean up Aeration Tower Benzene,
Percholoroethylene,

Wastewater Treatment Trichloroethylene
Hospital Refuse Incinerator, Medical Dioxins, Debenzofurans,

Sterilization Chamber, Cadmium, Ethylene Oxide
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Boiler Unit
Landfill Landfill Gas Flare Benzene, Yin I Chloride
Note: This table does not include all types ofand uses with carcinogenic emissions; also, each land use may not emit

all listed compounds.
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Table 4-3

Examples of Toxic Emissions by Land Use (concluded)

Biomedical Laboratory

Municipal Solid Waste
Incinerator

Wastewater Treatment
Facility
Wastewater Treatment
Plant

Fugitive Emissions and
Fume Hood Exhaust

Mass Burn Incinerator

Digester Gas-Fired
Reciprocating Engines
Wastewater Treatment

Benzene, Carbon
Tetrachloride, Chloroform,
Formaldehyde, Methylene
Chloride
Dioxins, Dibenzofurans,

Cadmium, Hexavalent
Chromium, PAHs, PCBs,
Mercury
Hexavalent Chromium,
Others
Benzene, Carbon
Tetrachloride, Ethylene
Dichloride, Ethylene
Dibromide, Chloroform

Note: This table does not include all types ofand uses with carcinogenic emissions; also, each land use may not emit
alllisted compounds.

The following subsections address major land use compatibility issues relative to sensitive
receptors.

CO HOTSPOTS

A particularly important consideration during the early design phase of a proposed project or
during the early consultation process is consideration of site locations where sensitive receptors
would be located. Placement of sensitive receptors near localized concentrations of CO is
particularly of concern. High levels of CO are associated with major traffic sources, such as
freeways and major intersections. High levels of CO are associated with high traffic
concentrations, slow-moving vehicles, and idling vehicles. Depending on existing background
concentrations of CO, roadways have the potential to become CO hot spots. Therefore, projects
containing sensitive receptors or projects that could adversely affect levels of service on nearby
roadways should use the screening procedures described in Chapter 7 of this Handbook and the
California Department of Transportation (Caltrans) CO protocol to detennine the potential to
create CO hot spots (Garza et al. 1996).
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A screening procedure should be followed to determine whether a project poses the potential for a
CO hot spot. There will be a potential CO hot spot at any location where the background CO
concentration already exceeds 9.0 parts per million (ppm), which is the 8-hour California ambient
air quality standard. At locations where CO concentrations already exceed 9.0 ppm, the project
should be considered significant for CO air quality impacts if a project increases ambient CO
concentrations by 0.45 ppm or more. Chapter 7 of this Handbook describes the procedure for
conducting a screening level CO analysis. A screening level analysis should be performed for
each development phase of the project and project buildout.

If an analysis for a project demonstrates that a sensitive receptor would be exposed to significant
CO concentrations, additional mitigation measures (see Chapter 9) should be proposed. The
SCAQMD does not recommend siting sensitive receptors on those portions of a project site where
the state 8-hour CO standard could be exceeded. Because CO concentrations are declining rapidly
through fleet turnover, projects with buildout after 2000 are less likely to cause significant CO
impacts than those with early completion dates.

TOXIC SOURCES

Toxic air contaminants are of particular concern with regard to sensitive receptors. For example,
state law requires school districts to consider the impact of siting a new school close to existing
facilities that emit toxic air contaminants. This same principle should be applied in siting other
sensitive receptors close to facilities that emit TAC, such as retirement homes, schools, hospitals,
or athletic facilities.

As already noted, the early consultation process is one means of making the project proponent
aware of any environmental documentation, including a public health risk assessment, that may be
necessary to assess the public health impacts of a project. Both the lead agency and the project
proponent should be aware of publicly available information on public health risks posed by
nearby sources of toxic air contaminant emissions. For some air toxics, the SCAQMD serves as a
clearinghouse for publicly available information on stationary sources that emit toxic air
contaminant emissions and associated public health risks. This information is compiled from
documentation required of toxic emitters by SCAQMD Rule 1401, Rule 1402, and Assembly Bill
(AB) 2588 Air Toxics Hot Spots Program (H&SC §§ 39660 et seq.). The lead agency and the
project proponent should make reasonable attempts to obtain information on toxic air
contaminants from any known sources that could potentially affect the project site, but may not be
covered by the current versions of Rules 1401, 1402 and AB 2588. Pursuant to state CEQA
Guidelines Section 15151, if information is unavailable, the adequacy of the analysis (in this case,
the air toxics analysis) is determined in light of what data are reasonably available. Additionally,
the project proponent should understand that, depending on the risk levels identified through the
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environmental process, the local government may detennine that such a site is not an appropriate
location for a particular sensitive receptor.

The steps for evaluating toxic air contaminant impacts on sensitive receptors are listed below and
are summarized in Table 4-4:

1. Development plans for sensitive receptor projects submitted to the local public agency
should include a radius map. A radius map identifies all buildings surrounding the project,
including residences, commercial or industrial property, etc. Compare the uses identified
on the map within one-quarter of a mile of the sensitive receptor with the list of land uses
associated with toxic air contaminants in Table 4-3.

2. If the map shows an existing industrial source that emits toxic air contaminants within
one-quarter of a mile of the proposed sensitive receptor, confinn with the SCAQMD the
type of pollutant that this facility emits. The SCAQMD has prepared a database of
facilities that emit toxic air contaminant emissions.

For infonnation, contact the Air Toxics Program section at (909) 396-2703. If
SCAQMD's staff identifies that air toxics are being emitted, then the lead agency should
include, at a minimum, a public health risk screening assessment as part of the
environmental analysis. It is the responsibility ofthe lead agency to detennine whether the
risk is significant. As indicated in Chapter 5, the SCAQMD has established a maximum
individual cancer risk significance threshold of lOin one million (lOx 10-6

) or a Hazard
Index of 1.0 for noncarcinogens and recommends that other lead agencies use these
significance thresholds when approving pennits for new or modified stationary sources.

3. If a site for a sensitive receptor is to be pursued as a potential location, then toxic air
contaminant emissions from any existing nearby sources should be identified, quantified
to the extent that such data are reasonably available, and evaluated in a risk assessment.
Chapter 8 includes a discussion on procedures for quantifying toxic air contaminant
emissions and preparing health risk assessments. Health risk assessments can be reviewed
by the SCAQMD before local governments take action to ensure that the assessment is
adequate and that the risk is identified accurately. Depending upon the circumstances of
the project (e.g., location of the facility emitting air toxics and the air toxic emitted),
mitigation measures may not be available to reduce the maximum individual cancer risk to
less than lOin one million (lOx 10-6

) or the Hazard Index to less than 1.0.
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OBTAINING AIR TOXICS INFORMATION FROM THE SCAQMD

As stated above, project proponents and local government staff members can contact the
SCAQMD's Air Toxics Program section to determine whether a facility is operating under
SCAQMD permits and to find out what types ofpollutants are emitted by a specific facility.

Table 4-4

Steps to Evaluate Toxic Impact on Sensitive Receptors*

1. Project proponents for projects considered sensitive
receptors (Figure 5-1) are to submit a radius map.

2. Planners compare those uses on the map within a
quarter-mile radius of proposed project with uses in
Table 5-1.

3. Identify any situations where the sensitive receptor
will be within a quarter-mile radius of an existing
source of toxic emissions.

4. Confirm with the SCAQMD Air Toxics Unit that the
identified land use emits toxics.

5. Require that the CEQA analysis include a health risk
assessment if it is determined the sensitive receptor
could be within 1/4 mile of an existing source of toxic
emissions (see Chapter 10).

6. Send the health risk assessm.ent to the SCAQMD as
part of the CEQA analysis.

7. Lead Agency determines whether the risk identified in
the analysis is acceptable.

*Optional, but recommended approach.

One of the requirements of the Air Toxics "Hot Spots" Information and Assessment Act of 1987
[Assembly Bill (AB) 2588], is that the SCAQMD require risk assessments of facilities that
represent significant sources of toxic emissions. AB 2588 also requires facilities to submit
updated air toxics emissions inventories every two years.
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Based on the quantity and volume of emissions, toxicity and potency of substances, and proximity
to receptors, facilities are placed into one of three categories, by the SCAQMD:

• Category A: High-priority facilities that were required to submit health risk assessments
within 150 days ofbeing placed in this category.

• Category B: Facilities that were required to submit health risk assessments in a later year.

• Category C: Facilities not required to submit health risk assessments.

The SCAQMD also developed "industrywide" inventories and assessed risks of small business
facilities with emissions that are easily characterized. Some of the facilities in the industrywide
program are gas stations, small auto body shops, small dry cleaners, plating shops, and fiberglass
product manufacturers.

The public can request, through a Public Records Act request, copies of the health risk
assessments conducted under AB 2588. Health risk assessments identify impacts on nearby
receptors including existing sensitive receptors. This information can then be used as an initial
screening tool to determine whether a particular site is advisable for siting a sensitive receptor. In
addition; analysts and project proponents may request additional information from the SCAQMD
database on cumulative sources oftoxic emissions and locations of toxic hot spots.

OOORlsSUES

Because both the SCAQMD and local governments receive formal complaints about offensive
odors, potential sources of odors need to be identified from both the emitter and the downwind
receptor. Preferably, this will be done while the project is still in its initial design phase. If
potential odor issues can be identified and mitigated before construction, later enforcement
problems will be avoided.

While almost any source may emit objectionable odors, some land uses will be more likely to
produce odors because of their operation. The early consultation process should identify both new
projects that have a probability of emitting objectionable odors and new developments that may be
affected by existing downwind odor sources.

Assessing odor impacts depends on such variables as wind speed, wind direction, and the
sensitivity of receptors to different odors. By contacting either the SCAQMD's Office of
Engineering and Compliance or the jurisdiction's code enforcement department, a planner can
detennine whether any odor complaints have been filed by property owners/occupants in the
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general vicinity of the proposed project site and thereby determine whether a sensitive receptor
could be affected by odors. Additionally, if the proposed project is close to a use identified in
Figure 4-3 or is one of these uses, then potential odor impacts should be addressed.
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Agriculture (farrrring and
livestock)

Wastewater Treahnent
Plant

Food Processing Plants

Cherrrical Plants

COITlposting

Refineries

Landfills

Dairies

Fiberglass

Figure 4-3
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Land Uses Associated with Odor Complaints
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-A-
AB 2588, 6, 7, 8
Air Toxics, 7
American Society ofTesting Materials, 8
ARB, 2
ASTM, 8,9

-C-
California ambient air quality standard, 6
Caltrans,6
CEQA,I,4
CEQA Guidelines, 6
CMP,3,4,5
CO, 3, 5, 6
CO hotspots, 6
construction, 1, 4, 8
consultation, 1
criteria pollutant, 6

-D-
Drr,8
dilution to threshold, 8

-E-
early consultation, 1, 2, 3, 4, 5, 6, 8
energy use, 2

-G-
General Plan, 2

-H-
hazard index, 2, 7

-L-
Lead agency, 1,3, 7
local government, 1
local governments, 4, 5

-M-
major stationary source, 3,4
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maximum individual cancer risk, 2
mitigation measures, 1, 2, 3, 5, 6, 7

-N-
NEPA,1

-0-
odor, 8
Office of Stationary Source Compliance, 4

-p-

project proponent, 1,3,5,6
Public Records Act request, 8
Public Resources Code §21104, 1

-R-
receptor, 5, 6, 7, 8
Rule 1401,6
Rule 1402,6

-8-
SCAQMD, 2, 3,4,6, 7, 8
screening, 6, 7,8
sensitive receptor, 1,5, 7
specific plan, 3

-T-
toxic air contaminants, 2, 5, 6
toxic emitters

category A, 8
category B, 8
category C, 8

toxic hot spots, 8

-w-
Wastewater, 5
wind rose, 9
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.SENSITIVE RECEPrOR SITING CRITERIA and DESIGN MITIGATION
MEASURES

CBAPrER5

Prior to the formal submittal of the project to the local government, there are two issues that p1aDners
need to communicate and which project proponents need to address:

0, Potential air quality impacts on sensitive receptors

o Integration of~e deSign features that will reduce emissions

Any project evaluation undertaken by local government planners "should include these issues.

5.:1; EYaluatiDg Impacts on Sensitive Receptors

Sensitive populations are more suSceptible to the effects of air pollution than are' the population' at
large. Sensitive populations (sensitive receptors) who are in proximity to localized sources of toxies
and carbon monoxide ,(CO) are of particular concern. (Refer to F'JgUre '5-1 for a Jist of land uses
considered to be sensitive receptors and to Table 5-1 for a list of land uses asSociated with toxic air
emissions.) "

Local govemments" have a responsibility for determining land use compatibilitY in the case of sensitive
receptors. They also determine the type of lanc;! uses (sensitive receptors) and deDSities of use within
their jurisdiction. The District has" established standards through its ruJema1cing authority for
carcinogeuic and toxic air contaminants that are emitted by stationary sources which are designed to
protect public ,health. These standards are identified in Section 5.2. Local governments can~ the
District standards to assist in making their land use decisioDS.

State law currently requires school districts to consider the impact of siting a new facility wit1Un c;lose
proximity to existiDg facilities that emit toxies. This principle should be applied in sitiDg other sensitive
receptors such as rehabilitation centers. Furthermore, local governments should be aware of the
potential effects on the health of sensitive populations when a sensitive receptor is proposed to be
situated adjacent to a ~cant source of CO, such as a freeway or a major intersection. High levels
of CO are associated with traffic congestion and with idling or slow-moving vehicles. Depen~ on .
existing background concentrations of CO, roadways have the potential to be CO hot spots. Therefore,
projects with sensitive receptors or projects that could negatively imp~et levels of service (LOS) should "
utilize the saeeDing procedures in this' chapter to determine the potential to create aCO hot spot. If
the project causes the state l-hour' or 8-hour CO standards to be exceeded, then a ·CO hot spot" is
created. As such, it is considered that the project is likely to cause or contribute to a CO exceedance of
a state ambient air quality standard. Therefore, a CO hot spot in and of itself is cause for concern.
Once it is determined that a CO hot spot will occur, the project should ,then ·be evaluated for its
potential impacts on sensitive receptors. (See Section 9.4 to determine the potential for a CO hot
spot.) The respousibility for properly siting sensitive recep~o~ rests with local governments.

Anotller land use compaboility issue involves sources that emit odors. The District's compliance '
officers may receive a number of odor complaints from residents surrounding a source. Many of these
complaints could have been avoided if equipment had not been located upwind of a sensitive receptor,
or if the facility employed add-on control equipment to reduce odorous emissions.

Ideally, as'suggested in Chapter 4, these types of land use compatibility issues wo~d have been raised
at an initial consultation. Otherwise, these sjting issues need to be identified early in the project review
process, preferably before projects are formally submitted to the jurisdiction. The three key air quality
questions that affect land use compatibility and that should be considered for each sensitive receptor
~~~: "

o Is the proposed sensitive receptor located within a quarter mile of an existing facility that emits
toxic pollutants?
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o Is the pioposed seDSitive receptor adjKent to a cougested roadway or in an area with high (
background concentrations of CO? .

o Is the proposed sensitive receptor dOWD\...md ot an existing source of odorous einissioDS, or is a
proposed use associated 'with odorous emissions upwind ofan existing sensitive receptor?

In addition, proposed projects that could .negatively impaCt the adjacent roadway's LOS, and as such
subject an existing sensitive receptor to high levelS of CO, should also undergo the screening
procedures in this chapter.

These questions should be used to identify projects where additional review is needed.

S.2 Evaluating Sensitive Receptors for Toxic Impacts

The steps for .evaluating toxic impacts on sensitive receptors are summarized in rtgUre 5-2. FU'st,
development plans for sensitive receptor projects should be accompanied by a radius map. An example
of the information cODtained in the Tadi1JS map is illustrated in rJglU'e 5-3. The p~er can compare
the uses identified in. the map with the list of land uses associated with toxic air emissions in Table 5-1.

If the map Shows that there is an existing industrial source that emits toxic or carcinogenic air
pollutants which may aCate a potential human health hazard within a quarter mile of the proposed
sensitive receptor, planners should 'confirm with the District that this facility emits the pollutants
indicated. The.District is preparing a database of facilities that emit toxic emissions, and planners can
contact the Toxies. Unit at 909 396-3108. H the District conflI1DS the·locatio~ and type of emissio~
then the local government should include a public health risk screening assessment as part ,of the
environmental analysis. It is the responsibility of the local government to determine if the risk is
significant ,and/or acceptable. The DiStrict uses the standard of 1 in 1 million as the maximum
individual cancer risk and 10 in 1 million if the source of the toxic emissions uses best available· control
technology for toxies (T-BAcr) when approving per:mits for new or modified stationary sources. (

"-
If the site is to be pursued as a potential locatio~ then. the toxic emissions fro~ the existing nearby
sources need to be identified (quantified to the extent that such data is reasonably available; Section
4.5) and a risk assessment performed. Chapter 10 discusses procedures for quantifying toxic emissions
and making risk assessments. These assessments. can be reviewed by the District prior to local
government action to ensure that the assessment is adequate and that the risk is identified accurately.

There are no mitigation measures that. sensitive receptors can employ to lessen the impact of siting
next to a toxic source.. .

Additional Resources for Toxics Information

(2)

Sometimes additional information is needed to understand the extent and type of toxic emissions or to
verify that a business does or does not emit toxic compounds. Several additional information ~urces

are available to the planner including:

(1) ·State of California Health and Safety Code Section 2SS10(k) and (q) requires
businesses that use hazardous materials or that involve a potential ~eateDed release
of aciltely hazardous ·materials to submit a business plan for emergency response as
set forth in Health and Safety Code Section 25503.5.

In most jurisdictions, the local or county fire department is charged with overseeing
compilation of a Hazardous Material Business Plan for businesses that store or use
hazardous materials in reportable quantities. The fire department will have a
documentation package that can be used to provide the necessary information.

Planners can contact the District's Toxic Source Unit to determine if a facility is
operating under District permits and to learn the types of pollutants' emitted by the
facility.
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(3) In 1987, the California legislature passed the, Air Toxics -Hot Spots- Information and
AssessmeDt Ad of1987 (AB 2588), which requires a statewide emissioDS inventory of
toxic air pollutants. TheA~ further requires that the District first nrioritize facilities
and then require risk assessments ( . facilities that represent signIficant sources·of
toxic emissions. Facilities began eDtc&-iDg this program on August 1, 1989, according
to the schedule set forth in the Act. After entering the program, facilities must submit
updated air toxies emissions inventories every two years.

Based on (1) quantity and volume of emissions, (2) toxicity and potency of substances, and (3)
proximity to receptors, facilities are placed into ~ne of three categories. The categories are:

Category A: Facilities that are required to submit risk assessments.within 150· days of being
placed in this category.

Category B: Facilities that may~ required to subID:it risk ,assessments in a later year.

Category C: Facilities that are Dot likely to be required to submit health risk ~ments.

In addition, the District is developing "industry-wide" inventories and assessing risks of small business
facilities with emissions. that are easily characterized. Some of the facilities in the industry-wide
program in~ude gas stations; small auto body shops, smaIl dry cleaners, plating shops, and fiberglass
prod~ct manufacturers. ....

Currently planners and, project proponents can request through a public records request to the District .
health risk assessments performed pursuant to AB 2588. The assessments identify impacts on nearby
receptors, including existing sensitive receptors. That information can then be used as an initial
screening tool to determine if a particular site is advisable for si~ a sensitive receptor.

Ultimately, this program will yield a database that will be made available to local planners in 1993. The
database will:

(1) Provide information necessary to assess health impacts from cumulative sources of
toxic emissions..

(2) Provide information to planners OD· the amount and type of toxic emissions from a
particular business and/or toxic hot spots that can then be identified on land
use/zoning maps for future reference.

Planners can contact the District's Toxies Unit to determine if a business has already submitted a risk
,assessment that analyzes impacts on sensitive uses. If so, the risk assessment can be used to determine
if the siting of a sensitive receptor within the impact area is appropriate. A public health ~k
assessmeD~ however, may only be available for District 1401 permits (since June 1990) and AB 2855
facilities at this time.

5.3 Evaluating Projects for CO Impacts

In order to evaluate a proj~ and assess the localized CO impacts on sensitive receptors that are sited
adjacent t,o congested roadways, the following screening procedures should be followed, and the
roadway level of service. (LOS) should be identified during the initial consultation, as described in
Chapter 4.

(1) Determine the "no project" ambient background CO concentrations, based on
information from the air quality monitoring station located in the same source
receptor area (SRA) as the project. If CO is not monitored at the station in the same
SRA as the project, the nearest or most representative air monitoring station data
should be used_ Contact the District for assistance in identifying the most
representative station. Tables 5-2 (I-hour) and 5-3 (8-hour) may be used to
determine project future year CO ambient concentrations.
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(2)

(3)

(4)

(5)

(6)

(7)

Estimate the projected I-hour and 8-hour CO conceDtration 1eveJs at the site. CO
_ may be determined based on roadway type and LOS. Table 5-4
Drovides estimates of roadway and intersection emissioDs. To establish the projected
~hour concentration, the I-ho~ CODced~·dtiOD should be multiplied by the
persistence factor (see Section 9.4).

Add the WNo Project" ambient conceDtration level to those generated by the project
(ie., total proj~ impact). .

Compare the total project impact to the I-hour and .S-hour state ambiem CO
standards (Chapter 3).

If a CO hot spot is anticipated, determine the eXtent of area impacted. This can be
accomplished by plotting the queuing distance from the intersection stopline (Q> as
the X axis, and the distance from edge of roadway (A) as the Y axis. The ar~which
faDs within the XY coordinates is most likely impacted with CO concentration levels
which exceed the state standard (refer to rJgUre 5-4). Identify and determine CO
concentration levels for each sensitive receptor.

Compare th~ concentration levels of CO at the proposed site locatioDS for sensitive
receptors to the I-hour and 8-hour CO standards.

Determine project significance.

This analysis should be performed for each development phase of the project and project build-out.

There may be"cases where the background concentration already exceeds the state I-hour add 8-hour
CO standards. In these cases, the analysis should determine if there will be a measurable increase at
the project site. A measurable increase is defined as one part per million (ppm) for the 1-hour CO
standard and 0.45 ppm fo~ the 8-hour standard (consistent with District Regulation XIII definition of.a
significant impact).

If it is determined that the project could be significant, there are a number of dispersio~models that
are available for site specific analysis. The District recommends. the use of CALINE or CAL3QHC to
estimate the potential for CO hot. spots. These models are based OD co_uous line source emissions
and therefore, can·estimate roadway impacts. Both models are desaibed in Section 9.7.

UDJike' toxic land use compatibility issues, CO excesses can be mitigated to some extent by increasing
traffic speeds through m~ods such as traffic light synchronization, improved iDtersection
cbanneJizatioD, inclusion of left turn lanes, demand management strategies or through site design
measures which can co~derably reduce the im.pa~of proximate CO due to dispersion. ExpaDSiODOf
the roadway by addiDg additional lanes may Dot be a preferable mitigation measure because increased
traffic volume may wipe out any reductions in CO gained from increasing speeds. H the analysis
demonstrates that the sensitive receptor will be affected and the state I-hour or 8-hour CO standards
are exceeded, mitigation measures such as those given in Table 5-5 should be employed if the local
government intends to approve the proposed project. However, the District does Dot recommend
sitiDg seusitive receptors OD those portions of a project site where the state I-hour or ·8-hour CO
standard could be violated.

$.4 Evaluating Projects for Odor Impacts

Because both the District and local government are receiving an increasing number of formal
complaints about offeDSive odors, potential sources of odors need to be identified from the standpoints
of both the emitter and of the downwind receptor. Preferably, this will be done while the project is still
in its initial desigD p.. If potential odor issues can be identified and mitigated before. construction,
later problems with enforcement will be avoided.

(

(
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Assessing odor impacts depends upon such variables as wind speed, wind direction, and the sensitivities
of receptors to different odors. ' By contacting either the District's Office of Stationary Source Rules
and Compliance or the jurisdiction'S code enforcement department, a, planner can leam if any
complaints- ~'JOut odors have been filed by property ·.JWD~/occupantsin the general vic:imiy of the
proposed project site and thereby determine if a sensitive receptor could be affected by odors.
Additionally, if the proposed pr()ject is in close proximity to a use identified in FJg1U'e 5-5 or is one· of
these uses, then potential odor impacts should be addressed.

For seusitive receptors, mitigation measures are limited. In fact, in some inst3nces the oDly mitigation
available to sensitive receptors is tO'relocate upwind or further downwind from the source. The facility
that is, or will be, producing the odor can also relocate equipment so that fumes can be emitted at
locations to take the best advantage of wind patterns. Projects that may cause odors can also chaDge
stack heights and add additional control technology. In some cases, a project proponent for
developm~of a sensitiVe receptor may. be able to mitigate potential impacts by paying for mitigation
at the source.

, When odors are an issue, the air quality analysis should include a Q1Jan tit arive assessment of potential
odors and meteorological conditioDs. A method of quantitatively assessing odors has been devised by
the American Society of Testing Materials (ASTM, Standard Method D 1391), which considers how
many times an 'air sample must be diluted with "clean" air before the odor is DO longer detectable to an
average adult wilh average odor sensitivity. The number of dilutions needed to reach this threshold
level is referred to as a -dilution to threshold" (DIT) factor. AD odor with a DIT of 2 ·(2 parts of fresh
air to one part of odorous air) becomes faintly detectable to almost all receptors. At 5 n/T, people
become consciously aware of the presence of an Odor, and at 5 to 10 DIT, the odor is strong enough to
evoke registered complaints. The standard to utilize in assessing off-site odor eXposure is preferably
below 5 D IT and acceptable bel~w 10 D IT. .

In additio~ASTM, standard method E679-79 can be. used to analyze odors. This method relies on the
sensory responses of a selected group of individuals called panelists. The threshold used in this method
ranges from only detection that a very smaIl amount of added su~tance is present but not necessarily
recognized to recognition of the nature of the added s~ce. Other recognized test methods to
determine'odor impact may be· used in addition to ASTMD 1391.and E 679-79.

Determining which properties will be subject to odors. requires meteorological data, including a wind
rose. A wind rose illustrates the different speeds and directions taken by the wind at different times
during the day. With the information from the wind rose, measurements using the ASTM methods are
to be taken from surro~ding, properties to assess the impact. Refer to Chapter 8 for information on
developing meteorological information.

s.s Site Plan Design and Building Design Mitigation Measures

All projects should integrate mitigation measures that facilitate trip reduction, reduce energy use, and
reduce PMIO by modifying the following project factors:

o Site plan design

o Building design

o Land use/densities

o Landscape design

This Handbook provides a listing of mitigation measures that planners should make project proponents
aware of before projects are designed. Ideally, these mitigation measures are discussed during. an
initial consultation between planners and the project proponents, as outlined in Chapter 4. Table 5-S
identifies the site planjbuilding design mitigation measures by type of land use. The District
recommends that these mitigation measures be employed by all projects to the extent feasible and
consistent with local land use policies.

Changed November 1993 5-5



The mitigation measures relating to site plan design and building design cin be divided into four
categories:

.Sappor:· Facilities. Support facilities CDCOur~--,e modes of traDsportabon other than the
~utomobile,such as walkiDg and bicycliDg. Support faciJities include pedestrian~~ showers
and lockers for employees in office .buildiDgs, and bicycle racks.. . . .

Trip" Reduction Througb Land Use. Land uses, such as mixed uses, can reduce the number
aDd/or IeDgth of vehicle hips by eDSUriDg that supportive land uses are within waIkiDg distance of
one another. An example would be locatiDg neighborhood retail services, such as food markets
and a post office, within walking distance of a residential. subdivision. In addition, "increased
deDsities .in transit corridors (particularly within a quarter of a mile of a transit station, see Table 5- .

. 6 for distances) can support traDsit and carpooling levels.

Reduction iD Vehicle IdIiDg nrougb Design. Idling and slow-moving vehicles produce more
emissions, particularly carbon monoxide (CO), than those that are moving more quickly. Enclosed
parking facilities can also have high levels of carbon monoxide. Consideration should be given to
vehicle speeds and idling when designing parking lots, egressrmgress areas, and drive-through
'facilities, such as fast-food restaurants. .

Reduction in EDergy Use. The amount of energy required to maintain a building"depends upon
such design factors as building orientation, window ,treatments,. and type of indoor lighting.
Through careful site plannjng, wise choice of builtting materials, and shade-producU,g landscaping,

. energy requirements" are greatly red~ this in tum places less demand on power-gener~ting

facilities.

. Reduction iii PMIO. PMIO emissions can be reduced by requiring adequately mailltained
landscaping, inclusion of snow fences or trees as wind breaks in areas prone to dust ~torms, and

. eDSUring all vehicle parking and maneuvering areas are paved. .

In .addition, the Local Government Commission (based in Sacramento) recently prepared a
handbook, Ltmd Use StTIltegies for More Livetible PIQCes, that identifieS site plan and "building
designs that are effective in mitigating air quality impacts.

References

Ltmd Use Strategies for More Liveable Places, June 1992
The Local Government Commission, 909-12th Street, Suite 205, Sacramento, CA 95814.
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Figure 5-1. Lcmd Uses Considered To Be Sensitive Receptors

Residences
Schools
Playgrounds
Child (are (enters
Athletic Facilities

Long-Term Health Core Facilities
Rehabilitation Centers
Convalescent Centers
Retirement Homes
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Figure 5·2. Steps to Evaluate Toxic Impact on Sensitive Receptors·

*Optionat but recommended approach
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Figure S-3. Radius Map

5-9

...•.~



Figare 5-4.Ex. of Saee_. Aa~ysis far Sensidve Receptors

Q= Distance from stop line

--------. Stop Line---------

---- -~o/ ---------~

Note: Qand Adistances are quantified in Table 5-4.

5-10

(



F~ure 5·5. Land Uses Assodated with Odor Complaints

Agriculture (farming and livestock)
Wastewater Treatment Plant
Food Processing Plants
Chemical Plants
Composting
Refineries
Landfills
Dairies
Fiberglass Molding
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Table 5·1. Examples of Toxic Emissions, By Land Use

_."I~'I

(

INDUSTRIAL
Acoustic Ceiling, Asbestos Produd,

Caulk, and Gasket Manufacturing

Aerospace Manufacturing

Asphalt Batch Plant, Asphalt and
Paving Contractors, Asphalt
and Asphalt Products Mfg.

Brake Manufacturing Facility

Brake Shoe Rebuilders and Recyclers

Chemical Manufacturing

Chemical Plants Hazardous Waste
Incinerator

Chrome Plating Facility

Electrical Manufacturing

Electronic Manufacturing

Blending Tank with Baghouse

Chrome Plating Shop, Spray Booth,
Airaah Parts

Mixing Tank, Asphalt Manufacturing
with Baghouse

Arc Grinders

Brake Debonder with Aherburner

Reaction Tank Wastewater Treatment
Mixing Tank, Hig~-Temperature
Adhesive Mrg., Chlorinated Wax
Manufadurin_g, Feedstock
Refrigerants Mfg.

Hazardous Waste Rotary Kiln
Incinerator

Chrome Plating Shop, Evaporation
System Chrome Acia Solution,
Chrome Plating Shop and Tarik

Transformer, Plating

Plating, Etching

Asbestos

Hexavalent Chromium

Asbestos

Asbestos

Asbestos

Ethylene Dichloride,
Asbestos

Carbon Tetrachloride

Beryllium, Hexavalent
Chromium, Benzene,
Carbon Tetrachloride,
Dioxins, Dibenzofurans,
Ethylene Dicholoride,
PAHs, PCBs

Hexavalent Chromium,
Cadmium

PCBs Cadmium, Chromium,
Nickel, Trichloroethylene,
1,4-Dioxane

Cadmium, Chromium
1,4-Dioxane, Nicker,
Trichloroethylene

(

..'......11••11.1.
(continued on nexl page)

5-12

(



Tab~ 5·1. Examples of Toxic Emissions, By Land Use (continued)

----Commercial Medical Equipment Ethylene Oxide Sterilization Ethylene Oxide
Sterilization Fadlity Oiamber

Fiberglass Manufaduring Machine Operation with Baghouse Styrene

Glass Container Manufacturing

Graphite Manufacturing Po~carbon Graphitization Dioxins, Dibenzofurans

Industrial with Heating or Steam Fuel Oil Steam Generator Boiler Unit Cadmium, Hexavalent
Needs Chromium

Petroleum Refinery Petroleum ProdUd Storage Tank Benzene
Modification!ExPansion Fuel Oil Steam Generator Benzene, Cadmium

Storage Tank Form Storage Tonk Benzene
COMMERCIAL
Auto Machine Shop Arc Grinders Asbestos
Broke Realignment Shop Arc Grinders Asbestos
Gas Station TY~iCal Gas Station Benzene
Medical Clinic and laboratory Ef ylene Oxide Medical Sterilizer Ethylene Oxide
Dry Oeaners Perchloroethylene
Auto Body Shop
INSTITUTIONAVPU BUC

Fuel Oil Boiler UnitCollege/University Cadmium, Hexavalent
Ethylene Oxide Medical Sterilizer Chromium,

Ethylene Oxide

Groundwater Clean-Up Aeration Tower Benzene, Percholoroethylene,
Wastewater Treatment Trichloroethylene

Hospital Refuse Indnerato~ Medical Sterilizer Dioxins, Debenzofurans,
Sterilization Chamber, Boiler Unit Cadmium,

Ethylene Oxide

Landfill landfill Gas Flare Benzene, Vinyl Chloride

Biomedical Laboratory Fugitive Emissions and Fume Hood Benzen~ Carbon Tetrachloride,
Exhaust Chloro orm, Formaldehyde,

Methylene Chloride

".li.lilJll.II.\~!.,alf.I.lllli.
(continued on next page)
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Tab~ 5-1. Exam~es of Toxic Emissions, By Land Use ((ontinue~)

-Municipal Solid Waste Incinerator

Wastewater Treatment Fadlity
(POTW)

Wastewaler Treatment Plant

Mass Burn Inaneralor

Dilest~ Gas-Ared Reciprocating
Engines

Wastewater Treatment

Dioxins, Dibenzofurans,
Cadmium, Hexavalent
Chromium, PAHs, PCBs,
MerQJry

Hexavalent Chromium,
Others

Benzene, Carbon Tetrachloride,
Ethylene Dichloride,
Ethylene Dibromide,
Chloroform

-
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Tab~ 5-2. Proieded Future Je. I-Hour CO Concentrations ~pm)

1- Los Angeles 11.0 10.2 9.5 8.7 8.0 7.2 6.4 5.7
2-West LA. 11.9 11.1 10.3 . 9.5 8.7 7.9 7.1 6.3
3- Hawthorne 17.9 16.6 15.3 14.0 12.8 11.5 10.2 8.9
4- Long Beach 10.9 10.2 9.4 8.6 7.9 7.1 6.3 5.5
5- Pico Rivera 10.2 9.4 8.7 8.0 7.3 6.6 5.9 5.2
6-Reseda 14.8 13.8 12.7 11.7 10.6 9.6 8.5 7.5
7-Burbank 15.6 14.5 13.4 12.3 11.1 10.0 8.9 7.8
8-Pasadena 12.6 11.7 10.9 10.0 9.2 8.3 7.5 6.6
9-Azusa 6.4 6.0 5.6 5.3 4.9 4.5 4.1 3.7

10 - Pomona 10.9 10.4 9.9 9.4 8.8 8.3 7.8 7.3
11 - Whittier 10.3 9.6 8.9 8.2 7.6 6.9 6.2 5.5
12 -Lynwood 24.7 23.1 21.5 20.0 18.4 16.8 15.2 13.6
13 - Santa Clarita 10.1 9.7 9.2 8.8 8.3 7.8 7.4 6.9
14 - Lancaster 10.6 10.0 9.5 8.9 8.3 7.7 7.1 6.5
16 -La Habra 20.0 19.0 18.1 17.1 16.1 15.1 14.1 13.1
17 -Anaheim 16.8 15.8 14.7 13.7 12.7 11.6 10.6 9.5
18 - Costa Me50 12.9 12.1 11.3 10.5 9.7 8.9 8.1 7.3
19 - EJ Taro 8.5 8.4 8.3 8.2 8.0 7.9 7.8 7.7
23 - Rubidoux 10.2 9.8 9.3 8.9 8.4 8.0 7.6 7.1

- Riverside Mag. 12.8 12.2 11.7 11.1 10.6 10.0 9.5 8.9
33 -Upland 7.8 7.5 7.3 7.0 6.7 6.4 6.1 5.8
34 -Fontana 5.7 5.4 5.0 4.7 4.4 4.0 3.7 3.4

- San Bernardino ' 8.9 8.4 7.9 7.4 6.9 6.4 5.8 5.3
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Table 5-3. Proieded Future Yeer8-Hour CO Concentrations ~pm)

1- Los Angeles 7.8 7.2 6.7 6.2 5.6 5.1 4.6 4.0
2-West L.A. 6.3 5.9 5.5 5.1 4.6 4.2 3.8 3.4
3- Hawthorne 12.8 11.8 10.9 10.0 9.1 8.2 7.3 6.4
4- Long Beach 7.9 7.3 6.8 6.2 5.7 5.1 4.6 4.0
5- Pica Rivera 8.4 7.8 7.2 6.6 6.0 5.4 4.9 4.3
6-Reseda 11.6 10.8 10.0 9.1 8.3 7.5 6.7 5.9
7-Burbank 10.8 10.1 9.3 8.5 7.7 7.0 6.2 5.4
8-Pasadena 7.9 7.3 6.8 6.3 5.7 5.2 4.7 4.1
9-Azusa 4.7 4.5 4.2 3.9 3.6 3.3 3.0 2.7

10 -Pomona 6.3 6.0 5.7 5.4 5.1 4.8 4.5 4.2
11 - Whittier 7.1 6.6 6.2 5.7 5.2 4.8 4.3 3.8
12 -Lynwood 17.4 16.3 15.1 14.0 12.9 11.8 10.7 9.6
13 - Santa Clarita 4.6 4.4 4.1 3.9 3.7 3.5 3.3 3.1
14 - Lancaster 6.8 6.4 6.0 5.7 5.3 4.9 4.5 4.2
16 -La Habra 8.9 8.5 8.0 7.6 7.2 6.7 6.3 5.8
17 -Anaheim 9.7 9.1 8.5 7.9 7.3 6.7 6.1 5.5
18 - Costa Mesa 10.2 9.6 9.0 8.3 7.7 7.1 6.5 5.8
19 -EI Taro 5.3 5.2 5.1 5.1 5.0 4.9 4.8 4.8
23 - Rubidoux 8.8 8.4 8.0 7.6 7.3 6.9 6.5 6.1

- Riverside Mag. 7.2 6.9 6.6 6.3 6.0 5.7 5.4 5.0
33-Upland 5.7 5.5 5.3 5.1 4.9 4.7 4.5 4.2
34 -Fontana 4.7 4.4 4.2 3.9 3.6 3.3 3.1 2.8

- San Bernardino 6.6 6.2 5.8 5.4 5.1 4.7 4.3 3.9
......................•......•..................•.................•.•.•.......•............•...................................................•..................................................................................................................................................................................................................................
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Freeway ( 20,400/50 12 0.0 4.0 3.1 2.2
D 21,600/40 12 0.0 4.3 3.3 2.4
E 24,000/35 12 0.0 4.8 3.7 2.7

FO 27,120/30 12 0.0 5.7 4.4 3.2
F1 31,440/25 12 0.0 7.2 5.6 4.0
F2 33,840/21 12 0.0 8.5 6.6 4.8
F3 36,000/18 12 0.0 9.1 7.0 5.1

( 13,200/50 8 0.0 3.2 2.4 1.8
D 14,400/40 8 0.0 3.5 2.7 1.9
E 16,000/35 8 0.0 3.7 2.8 2.0

FO 18,080/30 8 0.0 4.3 3.3 2.4
F1 20,960/25 8 0.0 5.4 4.1 2.9
F2 22,560/21 8 0.0 6.4 4.9 3.5
F3 24,000/18 8 0.0 6.8 5.2 3.7

Arterial ( 6,375/20 879.25 10.8 7.1 4.4
D 6,750/15 931.75 12.5 8.3 5.3
E 7,125/10 980.96 17.5 11.7 7.6

FO 8,051/10 1108.91 23.2 15.4 10.0

Local ( 255/25 36.09 1.2 0.9 0.7
D 270/15 36.09 0.8 0.7 0.5
E 285/10 39.37 0.9 0.7 0.5

FO 322/10 45.93 1.2 0.9 0.7

* A= Distance from edge of roadway. Q= Distance from stop line.
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Tallie 5·5. Sfte Plan/Bulling Desi, Mitigalioa Measures

Residential Mixed uses (supportive neighborhood uses) in subdivisions
Solar water heaters
Cenlralized water heating systems
Ener~ffKient appliance When budt-in units are provided
Site · nto reduce proximate CO emissions

"Residential/Commercial Increased land use densities in transit corridors (see Table 5-6)
Pedestrian facilities and access
Building and subdivision orientation to the north for natural cooling
Shade trees to reduce building'sheal
Ene~y-tffiCient and automated controls for air conditioners
Win ow treatments (double-~ned 11055)
Increased insulation beyond Ide 2 (aUic and walls)
Snowfences and!or plant trees as wind barriers

Commercial Bicycle facilities; showers and lockers
Bus shelters
On-site bus turnaround
On-site circulation in parking lots to reduce vehicle queuing*
Pedestrian kiosks for pay ~rking rather Ihan paying from vehicle*
Energy-tfficient.r:rkin~ lcitli~hts
Im~ove traffic ow at rive-t roughs·
Ug l-colored roof malerials 10 reflect heat
Park'nride lots in vacant parking lots
Video-conference fatility
Ventilation system for enclosed parking facilities*

Commercial/lndustrial Reserved and preferentiol~ located corpooVvonPQol parking spaces
Use of building materials t 01 do nol reguire use of paints/sOlVents
Supportive IonCI uses in office/industriol r.:rks
Ug~ting controls and ener~-tfficient lig ting in buddings
Redudion in the number 0 employee parking spaces consistent with
R~ulotion XV:

3% of employee spaces in San Bernardino
23% of employee spaces in Riverside County
33% of employee spaces in WOrange County
43% of employee spaces in Downlown LA
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Table 5-6. Land Use Densities for Supporting tansil Service in Corridors

Minimum level of local bus service (20 4-S du/oae (or 3,000-4,000 5-8 million sq. ft. of floor
dai1t trips in each diredion or 1bus people/sq. mile) area
per our)

Intermediate level of local bus service 7du/acre (or 5,000-6,000 8-20 million sq. ft. of floor
(40 daily trips in each diredion or people/sq. mile) area
30-minute headways)

Frequent level of bus service (120 15 du/aae (or 8,000-12,000 20-50 million sq. ft. of floor
daily trips in each diredion or people/sq. mile) . area
10-minute headways)

U~ht roil transit (medium-capacity of 9-12 du/acre 35-50 million sq. ft. of floor
2, 00-20,000 travelers/hour) area

Commuter rail transit (between 1-2 du/acre 100 million sq. ft. of floor
suburban and (entral Business Disfrid area
(C8D) areas)
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SCAQMD AIR QUALITY SIGNIFICANCE THRESHOLDS

VOC

PM10

SOx

CO

Lead

100lbs/day

75lbs/day

150lbs/day

150lbs/day

550lbs/day

3lbs/day

55lbs/day

55lbs/day

150lbs/day

150lbs/day

550lbs/day

3lbs/day

TACs
(including carcinogens
and non-carcinogens)

Odor

Maximum Incremental Cancer Risk 2: lOin 1 million
Hazard Index 2: 1.0 (project increment)

Hazard Index 2: 3.0 (facility-wide)

Project creates an odor nuisance pursuant to SCAQMD Rule 402

N02

I-hour average
annual average

PM10
24-hour average

annual geometric average
annual arithmetic mean

Sulfate
24-hour average

SCAQMD is in attainment; project is significant if it causes or
contributes to an exceedance of the following attainment standards:

0.25 ppm (state)
0.053 ppm (federal)

. b
10.4 f.lg/m3 (recommended for construction)

2.5 f.lg/m3 (operation)
1.0 f.lg/m3

20 g/m3

CO SCAQMD is in attainment; project is significant if it causes or
contributes to an exceedance of the following attainment standards:

I-hour average 20 ppm (state)
8-hour average 9.0 ppm (state/federal)

a Ambient air quality thresholds for criteria pollutants based on SCAQMD Rule 1303,. Table A-2 unless otherwise stated.

b Ambient air quality threshold based on SCAQMD I,tule 403.

KEY: lbs/day = pounds per day ppm = parts per million ug/m3 = microgram per cubic meter ~ greater than or equal to



DETERMINING THE AIR QUALIlY SIGNIFICANCE OF A PROJECT

CHAYfER6

Section 15002(g) of the state CEQA Guidelines defines a significant effect on the environment as "a
substantial adverse change in the physical condition which exists in the area affected by the proposed
project." Further, the project is considered to be of statewide, regional, or area-wide significance if it,
for example, interferes with attaining the federal or state air quality standards (CEQA Guidelines
Section 15206(b)(2». To determine the significance of a project, CEQA requires the preparation of an
Initial Study by the project proponent or lead agency. The Initial Study will evaluate the impact of the
proposed project upon the environment, including air quality. From an air quality perspective, the
impact of the project is determined by examining the types and levels of emissions generated by the
project and its impact on factors that affect air quality. As such, projects should be evaluated in terms
of air pollution thresholds established by the District. The thresholds of significance differ for the
SCAB and the Coachella Valley. The scope of the evaluation and the extent of the required CEQA
review will depend upon the estimated extent of the impact as determined by the lead agency in the
Initial Study.

6.1 Preparing the Initial Study

To assist local planners and project proponents in answering the questions in the Initial Study, and
thereby determining the air quality significance of a project, the key air quality issues to consider in
each Initial Study category are summarized in Table 6-1.

Beyond the obvious primary impact of specific emissions arising from the operation and construction of
a project, there is the potential for secondary effects. Secondary effects include such things as: impacts
on the earth, water, population, transportation/circulation, energy/utilities, human health, and public
services, that affect air quality indirectly. Among these secondary effects are, for example, high CO
emissions from degradation in roadway level of service and NOx from power plants producing energy.
All of those emissions contribute to air pollution, and need to be included in the project's emissions
calculations. CEQA requires that in evaluating the significance of the environmental effect of a
project, the lead agency shall consider both primary or direct and secondary or indirect consequences
(CEQA Guidelines Section 15064 (d». The impact of a project needs to be evaluated in terms of
emisssion thresholds and other indicators of potential air quality impacts.

6.2 SCAB Air Pollution Thresholds for Operations

As seen above, new and modified projects will affect regional air quality both directly. and indirectly.
To determine the extent of a proposed project's environmental impact and the significance of such
impact the project should be compared to established levels of significance. The District has
established two types of air pollution thresholds to assist lead agencies in determining whether or not
the operation phase of a project is significant. These can be found in the following sections under: 1)
emission thresholds; and 2) additional indicators. If the lead agency fmds that the operational phase of
a project has the potential to exceed either of the air pollution thresholds, the project should be
considered significant.

o Emission Significance Thresholds (Primary Effects)

The District has established these thresholds, in part, based on Section 182 (e) of the federal Clean Air
Act which identifies ten tons a year of volatile organic gases as the significance level for stationary
sources of emissions in extreme non-attainment areas for ozone. The South Coast Air Basin is the only
extreme non-attainment area in the United States. This emission threshold has been converted to a
pounds per day threshold for the operational phase of a project. The District staff also evaluated the
thresholds established by other air quality management agencies in California and has taken into
account the effect the thresholds would have on local governments' work load.
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While Section 15064 (b) of CEQA Guidelines states that an ironclad defInition of a significant effect is
not possible because the significance of an activity may vary with the setting, the District believes that (
the setting as referred to in CEQA can be defined in this case. Under California state law (Health and
Safety Code Section 40402), the South Coast Air Basin is defmed as a distinct geographic area with a
critical air pollution problem for which ambient air quality standards have been promulgated to protect
public health. As such, the District believes that significance thresholds can be established based on
scientific and factual data that is contained in the federal and state Clean Air Acts. Therefore, the
District recommends that these thresholds be used by lead agencies in making a determination of
significance. However, the fmal determination of whether or not a project is significant is within the
purview of the lead agency pursuant to Section 15064 (b) of the CEQA Guidelines.

Both direct and indirect emissions should be included when determining whether the project exceeds
these thresholds. The following significance thresholds for air quality have been established by the
District for project operations:

SS pounds per day of ROC

SS pounds per day of NOx

SSO pounds per day of CO

150 pounds per day of PMI0

150 pounds per day of SOx

Ca. state I-hour or 8-hour CO standard

Projects in the South Coast Air Basin (SCAB) with daily operation.~latedemissions that exceed any
of the above emission thresholds should be considered to be significant.

Planners and project proponents may determine if a project is likely· to be significant by screening the C
project using Table 6-2. The land uses listed therein are based on the mobile source emissions from '
projects that have the potential to exceed the emission thresholds. Table 6-2 does not cover all
proposed projects or situations. If site-specific information is available, the MAAQI model or emission
calculation procedures discussed in Chapter 9 of this Handbook can be used to estimate emissions
totals to determine significance. Any emission reductions resulting from existing rules and ordinances
should be calculated as the project's non-mitigated emissions and discussed in the project description.

In addition, level of service can be used as a screening method for determining when vehicle trips will
impact a roadway, thus violating the state 1-hour or 8-hour standard, and creating a CO hotspot. Refer
to Section 9.4.

o Additional Indicators of Potential Air Quality Impacts (Secondary Effects)

Additional indicators should be used as screening criteria indicating the need for further analysis with .
respect to air 'quality. Whenever possible, the project should be evaluated in a quantitative analysis;
otherwise a qualitative analysis is appropriate. The additional indicators are as follows:

o Project could interfere with the attainment of the federal or state ambient air quality standards
by either violating or contributing to an existing or projected air quality violation (refer to
Chapter 12 and Appendix G, Significant Effects, State CEQA Guidelines);

o Project could result in population increases within the regional statistical area which would be
in excess of that projected in the AQMP and in other than planned locations for the project's
build-out year (refer to Chapter 12);

o Project could g'enerate vehicle trips that cause a CO hot spot (refer to Section 9.4);
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o Project wiD have the potential to create or be subjected to·an objectiouable odor over 10
dilution to thresholds (Dm (refer to Chapter 5) that could impact sensitive receptors;

o :Project wiD have hazardous materials (·a· site (Table 1()..4 and 10-5) and could result in an
accideDtal· release of air toxic emissions or acutely hazardous materials posing a threat to
public health and safety (refer to Chapter 10);

o Project could emit an air toxic contammant regulated by District rules or that is on a federal or
state air toxic list (refer to Appendix 10); .

o Projec;ts could involve bUJ'DiDg of hazardous, medical, or municipal waste as waste-ta-energy
facilities (refer to Chapters 10 and 13);

o Projects could be occupieci by sensitive receptors within a quarter mile of an exjsring facility
that emits air toxics identified in District Rule 1401 (New Source Review of carcinogenic air
contaminants) or near CO hot spots (refer to Chapters 5 and 10);

o Project could emit carcinogenic or toxic air contaminants that individually or cumulatively
exceed the maximum individual cancer risk of 10 in 1 million.

.If the projed: has signiticant air quality impacts, an EIR should be prePared. H the impact of the
project can be reduced below significant by the· application of mitigation measures, then a Mitigated
Negative Declaration (MND) can be prepared. The MND or EIR should quantify the level of
emissions·using the standards in this Handbook, and identify mitigation measur~ to lessen the project's
impact to the greatest extent possible. The District recommends that all projects apply feasible
mitigation meaSures to reduce individually and cumulatively significant air quality impacts to less than
significant. Refer to Chapter 11 for an identification of mitigation measures, and the Potential for
emission reductions.

6.3 SEDAB (Under District Jurisdiction) Air Pollution Thresholds for OperatioDS

The Coachella Valley and AnteloPe Valley, which are under the jurisdiction of the "District, are in the
SEDAB which has a distinctly different air pollution problem than the SCAB. The SEQAB is Dot
.dassified as an extreme Don-attainment area for ozone and therefore, the District has Dot clumged the
significance thresholds for the Coachella Valley and Antelope Valley. from the 1987 version of. tbls
Handbook. In determining whether or not a project exceeds these thresholds, the project emissions
should be calculated in the same manner as that for the SCAB (e.g. utilizing the highest daily
emissioDS). These thresholds are as follows:

7S pounds per day of ROC

100 pouIlds per day of NOx

SSO ~uDds per day of CO

150 pounds per day of PMIO

150 pounds per day ofSOx

Ca. state I-hour and 8-bour CO standard

Projects in the Coachella Valley and Antelope Valley portion of the SEDAB with peak operation­
related emissions tbat exceed any of the above emission thresholds should be considered significant.
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As with the significance thresholds defined for the SCAB, plaDaers aDd projea proponents may /(
determiDe if a project is significmt by sc:reeaiDg ,the project using Table 6-2 or the _
meDtioued in Section 6.2 Level of service can also he used for determiDiDg a Jike~J' violation of the
state 1-hour or &-hour CO standard for the CoacheUa \'aDey and Antelope yaDey..

The additicmal indicators of potential air quality impacts identified in Section 6.2 should also be used in
determDDng if a project is signifi~ in the CoacheUaV~Y and Antelope Valley.

6.4 CODStructiOD Emission 1bresboIcis for SCAB aDd <;oacheIla Valley

Both theS~ and SEDAB (that portion under thej~etionof the District) exceed the federal and
state PMlO standards. The .problem in these areas results from fugitive dust distributed duriDg
CODStrIlCtiOD, &om traDsport of~ dust OD rQadways by vehicles and wind. However, since a
project's impact:is limited to the construction phase, and level of mitigation, the procedure for
determDDng sigDificance is different than that for a project's operational impacts. When estimating a
project's construction-related emissions, the emissions can be averaged over a 3-moDlh period to
include only actual wC?rkiDg days.

The following significance thresholds"for air quality have been established by the District on a quarterly·
basis:

25 toDs per quarter or ROC

2.5 toils per quarter :of N0J:

24.75 tOBS per quarter orCO

6.75 tOBS per quarter of PM10

6.75 toDS per quarter ofSOx

However, ifemissions on 3D iDdividual day exceed 7S Ibs a day for ROC, or 100 Ibs a day for NOs, or
S50 Ibs a day for CO,. or 150 I~ a day for PMI0 and SOx, the project should be coasiderecl
sigDiIicaat.

Projects in the SCAB or SEDAB with CODstruction-reiated emissions in a quarterly period that exceed
aDy of the emission thresholds should be considered to be s~ficant.

Table 6-3 provides a screening table for determining when a project's coDStruction emissions could
exceed the threshold of significance. .

.6.5 Se1eding tile Appropriate Document

Upon completion of the Initial Study, the lead agency in consultation with responsible agencies
determines· the mc;>st appropriate type of environmental documentation, (Le., a Negative Declaration
(ND), a Mitigated Negative Declaration (MND), or an Environmental Impact Report (EIR». Specific
aiteria for determining the appropriate environmental document with respect to air quality are
desa:ibed below. Table 6-4 provides a quick reference for plaimers to determine the appropriate
environmental documents for particular types of land use projects.

o Negative. Declarations

A Negative Declaration (ND) is prepared if the Initial Study identifies no significant enviroDmental
impacts from the project. Before the release of the ND for the project, the lead agency J;Ilust
determine that there is no substantial evidence that the project without' mitigation may have a

(

(
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significant adverse effect on the .environment. Article 6 of the State CEQA Guidelines contains the
requirements for the NO process and the contents of an ND.

The District _~mmeDds that a NO be prepared for a.~yproject if it meets all of the below aiteria:

(a) The CODStnietiOD or operation' of the project will not exceed the emission thresholds' of
significance as established by the District.. .

(b) The project'will not cause a CO hot sPot.

(c) .The' project will not be occupied primarily by sensitive individuals within a quarter mile of any
facility that .emits air toxic contaminants which ~uld 0 result in ~ health risk for ponutants
identified in District Rule 1401 or exposure toa CO hot spot.

(d) The project could ~ot result in the accidental release of air toXic emissioDS or acutely
hazardous materials, posing a threat to the public (Table 10-4 and 1~5).

(e) The project will D9t ~it an air contaminant regulated by the District, or found on a federal or
state air toxic list, and which causes a significant health risk (see section 6.2).

(t) .The project does not involve the burning of mUDicil:'aI, h~ital, or ba23rdous waste.

(g) The project wiD not violate any ambient air quality standard, contribute substantially to an
existing or projected violation or expose sensitive receptors to substantial pollution
concentrations (Refer to AppenQix G,. Significant Effects, State CEQA Guidelines).

(h) The project will ,not have a significant effect on the environment from a cumulative standpoint
(Chapter 9).

o Mitigated Negative Declarations

Although the State CEQA Guidelines do not explicitly identify a document called a Mitigated Negative
Declaration (MND), this term bas come into use to refer to a specific type of environmental document.
If' an Initial Study is prepared for a project and significant adverse enviroDmental impacts are
identified, an MND may be prepared for ~t project if all potential impacts can be elimiDated or
mitigated to a level of insignificance. An MND is only appropriate for those projects that have been
revised or modified by the application of mitigation measures that reduce the impact below the level of
sigDificance. Those mitigation measures then become part of the project desaiption 50 that the project
DO longer has a significant impact and, therefore, may be addressed through a ND. The MND is
subject to the same requirements as is an ND (see Article 6 of the state CEQA Guidelines).

In order to determine if all impacts are mitigated, 'all emissions associated with the project as well as
the mitigation m~ures should be quantified through use of either the saeeDiDg table (Table 6-2), the
emission calcuJation procedures desaibed in Chapter 9, or the MAAQI model In order to determine
the net air quality impad after mitigation is applied, mitigation measures efficiency may be derived by
using the data in Tables 11-2, 11-3, 11-4, 11-6, and 11-7; th~ calculation procedures desaibed in
Qlapter 11; or the MAAQI model .The District 'recommends that an projects employ an feasible
mitigation measures to reduce individually and cumulatively sigDificant air quality impacts caused by
the project to less than significant. Refer to Chapter 11 for an identification of mitigation measures,
and the potential for emission reductions.

.Agencies certifying MND must take affirmative steps to· determine that approved mitigation measures
are implemented subsequent to project approval. Specifically, a mitigation monitoring and reporting
plan must be prepared pursuant to Public Resources Code ·21081.6 for any mitigation measures
.incorporated into the project or imposed as a condition of approval. '

Changed November 1993 6-5



The District recommends that an MND be prepared for any project if it "meets all of the foDowiDg(
ocriteria:

(a) The ~ODStrUctiQQ or operation of the projea may result in the threshold einissiemS- being
exceeded; however, quantifiable mitigation measures have been prescribed that reduce the
emissions to below the significance thresholds. . 0

(b) The project may cause a CO hot spot; however, quantifiable mitigation measures have been
presaibed to prevent it.

o (c) The project will Dot violate any ambient standard, contribute substantially to an existing ..or
projected violation after mitigation or expose sensitive receptors to subst~tiaJ pollutant
concentratioDS. (Refer to Appendix G, Significant Effects, State CEQA Guidelines).

(d) The project could result in the accidental release of air toxic emissions or acutely hazardous .
materials, posing a threat to the public (Tables 10-4 and 10-5); however mitigation measures
(e.g. safety engineering practices) have been prescribed·that reduce the risk of a release to
insignificance.

(e) The project could emit an air toxic contaminant that is regulated by the District, or is found on
a federal or state air toxic list, and which causes a significant health risk (see Section 6.2);
however, mitigation measures are employed which reduce the impact to insigni6canL 0

(f) The project does not involve the burning of municipal, hospital, or hazardoUS waste.

(g) The project may have a significant effect on the environment from a cumulative standpoint
(Chapter 9); however, mitigation measures have been presaibed that make ·the project's
cumulative impacts insignificant.

o Environmental Impact Reports

If the Initial Study identifies potential significant adverse impacts from the project that cannot be.
o

mitigated below the significance thresholds, then the lead agency should prepare an ~virODD1eDta1
Impact Report for the project rather than a Mitigated Negative Declaration. A lead agency may also
elect to prepare an EIR if there is serious public controversy over the environmental effects of the
project. (Refer to CEQA Guidelines Section 15064(h)(1).) .

As with a Mitigated Negative Declaration, all potential impacts should be quantified using the emission
calculations procedures desaibed in Chapter 9 for· mitigation measures- quantified pursuant to Chapter
11.

The District recommends that an Environmental Impact Report be prepared for any project that can
be characterized by any of the aiteria listed below:

(a) The construction or operation of the project -may result in the emission thresholds being
exceeded even with application of all possible mitigation measures.

(b) The project will be occupied primarily by sensitive individuals within a quarter mile of a facility
that emits an air toxic contaminant(s)- which could result in a health risk for pollutants
identified in District Rule 1401 or exposure to a CO hot spot.

(c) The project would create a a CO hot spot.

(d) The project could result in the accidental release of air toxic emissions or an acutely hazardous
material (Tables 104 and 10-5) posing a threat to the public health and safety.

(e) The project will emit an air toxic contaminant that is regulated by the District, or found on a
federal or state air toxic list, and which causes a significant health risk (see Section 6.2).

(t) The project involves the burning of municipal, or hospital, or hazardous waste.
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(g)' The project will violate any ambient air quality standard, contribute substanti8ny to ali existing
or projected violation or expose sensitive receptors to substantial pollutant concentrations.
(Refer to Appendix G, Significant Effects, State CEQA Guidelines.)

(h) The project may have a significant effect OD- tie 'envjI"onment from a cum~tive standpoint
(Chapter 9). .

CEQA requires that immediately after deciding an EIR is required for the' project, the lead agency
shall send to each responsible agency a Notice of PreparatioD (NOP). (Refer to CEQA Guidelines
Section 1S082.) The District will respond to NOPs and provide lead agencies with guidance in
preparing the EIR. -

6.6 Use of Another EIR for Air QuaIi~Analysis

Prior to adopting the 1991 AQMP, the District prepared a comprehensive program .EIR to evaluate
any adverse environmental impacts that could be generated by implementing the control measures and
strategies contained in the 1991. AQMP.. A program EIR was prepared because the AQMP is
composed of strategies related to the "issuance of rules, regulations, plans, or general aiteria to govern
the conduct of a continuing program." (Refer to CEQA Guidelines Section 15168(a)(3).)

The 1991 AQMP is a blueprint outljnjng the strategies identified for achieving clean air. Therefore,
environmental-impacts were analyzed" in broad, general terms. The level of detailed analysis in the
1991, AQMP EIR is commensurate with the degree of specificity of the strategies contained therein.
This degree of specificity is consistent with requirements in the CEQA Guidelines which recoguize that
the level of detail of an environmental analysis is directly related to the level of detail of the project.

The AQMP provides valuable information for the preparation"of the air quality sections of Ems, as
well as information that can be extracted or referenced. The AQMP EIR provides an in-depth analysis
of potential control: measures. Using the AQMP" EIR as a program EIR and tiering other
enviromnental documents' after the AQMP EIR is appropriate for programs or projects which
implement AQMP control measures; this includes District rules, local government Air Quality
Elements, and ordinances that implement control measures.

Although CEQA allows an EIR from a pr~vious project to be used for a later project (refer to CEQA
Guidelines Section 15153), this can only occur if "such projects are essentially the same in terms of
environmental impact." CoDSeq~ently, the 1991 AQMP EIR should not be used as th~ EIR for a
specific land use project because the level of detail of the analysis between .the AQMP and a land use
project is substantially different. Furthermore, the 1991 AQMP EIR did Dot analyze impacts from
specific land ~e projects, therefore, it is unlikely that impacts resulting from the 1991 AQMP are
essentially the same as impacts generated by land use projects. The AQMp· EIR is only appr~priate

for land use projects as a 'reference on regional air quality issues and source for pollutant baseline
emission levels.

The program EIR or MND should identify impacts that are different than those identified at the
regional level in ~e AQMP EIR, ~ well as any local impacts. The program EIR or MND should also
include' any appropriate mitigation measures identified in the AQMP EIR, and any additional
mitigation measures necessary to mitigate local impacts that were not identified in the AQMP. (Refer
toTable. 6-4 for a list of mitigation measures identified in the AQMP EIR for local government
implementation.) These EIRs or MNDs should also be sent to the District for review and comments. -

References

1991 AQMP EIR. Available from the District's Environme:Qtal Analysis Uni~ (909) 396-3109.

California ARB, Transportation PerjomZ(lJICe Standards oftize CCAA, Mtl)' 1991. Available from ARB
Transportation Strategies Group.
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~ 6-1. Prepcriag tile IaiIiaI study

(

Earth

Air
Quality

Water'

Risk of
Upset

Population

.~ dust emissioils from movement of sod .
Emissions from heavy dt!tY diesel and gasaline-powered construction equipnJenf
~es in topography IhiJt could affect~. paIIems and cause emissions fro.m

the proied to iDpact surroundiaa residential·areas
All_ions or~IIS of landfills~ public heahh as the result of moving

toxic materialS and contaminated Sod .
Demolition of buildings containing asbestos
Movement of contaminated soils

Emissions from coDS1rUdioo (.ijJment~ fugitive dust) or o~ation (vehide trips
and energy.~mJJlion) of the proied· will exceed the threSholds .
(refer to Table 6-2 for land uses ihat could exceed the thresholds) .

Proiects that could aeale or be subjected to obiecfionable odors .

Proiects Ihat involve the disDosal of toxic or hazardous compounds into WDSIMer .
or groundwater thai produces air emissions when the compounds are removed

Proieds that are located on or near an active earthquake fauh (Alquist-Priola zone)
and which could release acutely hazardous emissions doe to an ad of .'
*God or human error .

Proiec1S using hazardous materials ~

Proieds resulting.in p»pulation inaeases in excess of those proieded in the
R9»naI GroWih Mana~t Plan or projects locating po~lation in areas
other than those proiected in the GM~ musing the region to fa~ to meet the
federal and state air quality standards .

(

.ianspolOD!hJtion/ Emissions hom vehicle trips(~er vehicles and trucks) that are attoebed to
Circufati or generated by the P!Oied (indu~ ~dation Pf9ieds)' .

. Proieds ~nerating sigriificimt tri)J$1hat could aeale aCO hot spot .
Emissions from ships, aircraft and locomotive engines

Proieds demandinq ~gnificant energy use, that produce emissions through the
developme~t ofadditional sources of energy .

Emissions from the devel:nf of power-generoting facdities
and waste-to-energy os ~

(continued on next page)
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Table 6-1. Preparing the Initial Study (continued)

Human
Health

Public
Services

Proiecls occupied primarily by sensitive receptors within 1/4 mile of an existing
source emittin~ toxic emissions

Proiecls occupied by sensitive receptors localed near an existing landfill or waste-to­
energy prOietl or waste disposal facility that could emit toxic/hazardous emissions

Proiects generating significant waste (solid, wastewater, hazardous) that increases
demand for disposal facilities whose disposal methods (landfill/incineration) impact
air quality

Proiects generating asignificanl amount of hazar~ous waste that could produce
emissions through acci~enlal release
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Table 6·2. Screening Table for Operation - Daily Thresholds of Potential Significance for Air Quality

RESIDENTIAL Single Family Housing 166 units
Apartments 261 units
Condominiums 297 units
Mobile Homes 340 units
Retirement Community 612 units

EDUCATION Elementary School 220,000 sq. ft.
High School 177,000 sq. ft.
Community College 150,000 sg. ft.

* University 813 students

COMMERCIAL * Airport 15 Daily Commercial Flights
Business Park 136,000 sq. ft.
Day Care 26,000 sq. h.

* Discount Store 32,000 sq. h.
Fast Food wlo Drive-Thru 3,500 sq. ff.
Fast Food with Drive-Thru 2,800 sq. ff.

* Hardware Store 28,000 sq. ft.
Holel 213 rooms
Medical Office 61,000 sq. h.
Motel 220 rooms

* Movie Theatre 30,000 sq. h.
* Car Sales 43,000 sq. h.

Office (small, 10-100) 96,221 sq. ft.
Office (medium, 100-200) 139,222 sq. ff.
Office (Iar~e, 200-» 201,000 sq. ff.
Office Par 171,000 sq. ff.
Racquet Club 98,000 sq. h.
Research Center 245,000 sq. ff.
Resorl Hotel 199 rooms
Restaurant 23,000 sq. ft.

* Restaurant (high-turnover) 9,000 sq. ft.
Shopping Center (small, 10-500) 22,000 sq. h.
Shopping Center (medium, 500-1,000) 50,000 sq. h.
Shopping Center (lorge, 1,000-1,600) 64,000 sq. ft.

(continued on next page)

NOTES:
* Trip generation rates from the 5th Edition ITE Manual were based upon small sample sizes.

These size construction proiects have the potential to exceed the dai~ emissions significance thresholds..Local
governments should use these thresholds as screening took when a proied proponent first approaches the lead
agency for a permit, to determine whether or not the proposed proiect will be signifkant. Moreover, using these
thresholds, a proied proponent should be advised to include feasible mitigation measures at the project design level
rather than in the later stages of the proied.

DEFINITIONS:
"Manufacturing" means to make goods and articles by hand or by machinery, ohen on a large scale and with
division of labor.

"Industry" means any large-scale business activity or manufacturing productive enterprises collectivel~ especially
as distinguished from agriculture.
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12,500 sq. ft.

llble 6-2. Saeeaing Table for Operation - Daily Thresholds of Potential SignifKance for Air Quality (continued)

.'I.lt.111"\'~t.II'''I.IIi~·!!·:~I~_
COMMERCIAL *Special Activity Centers 87 Employees
(continued) (Stadiums and Amusement Parks)

Supermarket

INDUSTRIAV
MINING

Light Industrial
*Heavy Industrial

Industrial Park
Aircrah Manufacturing &Repairs
Bulk Terminals
Cement Plant
Chemical Plant
Hazardous Waste Treatment &Storage
Manufacturing
MininjJ
Pu~/Paper Mills
Refinery

276,000 sq. ft.
1,284,000 sq. ft.

276,000 sq. ft.
**

**
**
**
**

500,000 sq. ft.
**
**
**

INSTITUTIONAV *Clinic
GOVERNMENTAL *Government Center

*Hospital
Library
Nursing Home
U.S. Post Office
Freeway Lane Addition
Designation of aNew
Transportation Corridor

New Freeway/Highwoy
Auxiliary Lanes
Waterport
Sewage Treatment Plant
Rail
Cogeneration Proied
Landfill
Incineration
Power Generating Facility
Waste-To-Energy Plant

94,000 sq. ft.
83,000 sq. ft.

176 Beds
51,000 sq. ft.

741 Beds
26,000 sq. ft.

All
All

All
Beyond One Ramp

**

**
All
**
**

Hazardous, Medical or Municipal Waste
**
**

•••t~II.'••\lt'.I.I'lllill~llll!i"IIIIIIIIIIIIIIIII·::~!!::
NOTES:

• Trip generation rates from the Sth Edition ITE Manual were based upon srmll sample sizes.

•• New facUities, expansions or other change that could result in enissions exceeding the significance thresholds.

These size construction proiects have the potential to exceed the dai~ emissions significance thresholds. Local
governments should use these thresholds as screening took when a proiect proponent first approaches the lead
agency for a permit, to determine whether or not the proposed proiect wiD be significant. Moreover, using these
thresholds, a proiect proponent should be advised to include feasible miflgation measures at the proiect design level
rather than in the later stages of the proiect.

DEFINITIONS:
-Manufacturing- means to make goods and articles by hand or by roochine~ ohen on a large scale and with
division of labot
-Industry- means any large-scale business activity or manufacturing productive enterprises collectivel~ especially
as distinguished from agriculture.
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Mle 6·3. Saee". "'Ie for Coastrudioa •au.ted, Thresholds of Poteati" Signific.ce for Ai Qu-" (

RESIDENTIAL

EDUCATION

COMMERCIAL

INDUSTRIAL

UNPAVED ROADS

PAVED ROADS

DfMOUTlON

GRADING

Single Family Housing
4POrlmenls
Condominiums
Mobde Homes

Schools

Business Pork
Day Care Center
Discount Store
Fast Food
Government Office Complex
Hardware Store
Hotel
Medical OfRce
Motel
Movie Theatre
Office
Resort Hotel
Restaurant
Shopping Center
Supermarket

Passenger Vehicle
Loaded Truck

Local Road
Construdion Rood

1,309,000 sq. ft. GFA*
1,410,000 sq. ft. GFA
1,455,000 sq. ft. GFA
1,455,000 sq. ft. GFA

660,000 sq. ft. GFA

559,000 sq. ft. GFA
975,000 sq. ft. GFA
975,000 sq. ft. GFA
975,000 sq. ft. GFA
559,000 sq. ft. GFA
975,000 sq. ft. GFA
745,000 sq. ft. GFA
559,000 sq. ft. GFA
745,000 sq. ft. GFA
975,000 sq. ft. GFA
559,000 sq. ft. GFA
745,000 sq. ft. GFA
975,000 sq. ft. GFA
975,000 sq. ft. GFA
975,000 sq. ft. GFA

1,102,520 sq. ft. GFA

1,750 Vehicle Miles Traveled (1)

430 Vehicle Miles Traveled (1)

24,000 Vehicle Miles Traveled (1)

5,000 Vehicle Miles Traveled (1)

23,214,000 Cubic Feet of Building

177.00 Acres

(

NOTES:
(1) YMT is afunction of bnear road length and average doi~ trips.

These size construction proieds have the potential to exceed the quarterly enissions thresholds of significance. Local
governments should use these thresholds as screening took wheR aproiect proponent first approaches the lead
agency for apermit, to determine whether or not the proposed proied wiD be significant. Mor80ve~ using these
Ihresholds, a proiect proponent should be advised to include feasible mitigation measures at the proiect design level
rather than in the later stages of the project.

For daUy thresholds, alVide thresholds by 65, not 91.
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Table 6·4. 1991 AQMP EIR Mitigation Measures Identified for Local
Government Implementation

....I.I•••II•••,'I••,lllllllllll
Earth Building!expanding transportation Use discretionary permit authority, place

corridors, rail systems transmission conditions on proiects to control erosion,
lines, could affect topography or soils. set landscape standards, etc.

Air Quality

Water
(Demand)

Positive air quality impacts.

Increased demand for water as a
fugitive dust suppressant during
construction.

Im~emenf indirect source control
measuresi,.r~c1injJ programs; ~romote
energy errlclency for home appliances.

Use reclaimed water, non-toxic soil binders,
pave dirt roads, etc.

Plant and
Animal Life

Redudion in plant habitats and animal Establish project setting procedures to
populations as aresult of changes in land preserve sensitive habitat, protect animal
use designation or po~ulation relocations. populations, and preserve agricultural land.
(Primarily the result of factors other than
AaM~)

Noise Increased noise from construction of
transillines, freeways, etc.

Regulate hours of construction.

Light and Glare Glare from solar panels for water heaters; Establish building stands 10 screen panels
increased density of industrial parks. and to minimize glare to adioining residents.

Land Use

Natural
Resources

Shift in land uses; population relocation. Zoning changes; mixed land uses.
(Primarily the result of factors other than
the AQM~)

Increased demand for natural resources, Establish recycling programs; promote
e.g. minerals, limber, etc., that will conservation measures.
accompany infrastructure development
and changes in land uses.

Population Growth management and mode shifts
resulting in population relocation.

Careful designation of transit routes;
incorporate Regional Housing Needs
Assessment info General Plan housing
elements; use zoning and land use plans.

(continued on next page)
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Table 6·4. 1991 lQMP EIR MitigaiioD Measures IdeDtifled for Lo(~
Government Implementation (continued)

.. . I
Housing Growth mana~ement ~olides may affect Oblain VMT reduction throu~h ISR

cost and distri ution 0 housing. measuref provide affordab ehousing
through ee waivers or subsidies.

Tranl:rtation/ Positive effect. Transportation VMT reductions through ISR measures;
(ircu ation congestion reduction. implement transportation mana~menl

strategies; increase or expand ur an
transit systems.

Public Service May.require new and/or expanded Work with the District to obtain
Impacts servIces. technical and implementation support;

secure new sources.

Energy ~hift a~ from petroleum-based li(l.uid Im~roved standards for Ihftrmal integrity
uels to cean energy such as electricity of uildin~ high energy e ficiency

or natural gas. stan.dards or maior appliances and
equipment; conservation programs;
promote recycling.

Utililies-Solid AQMP has limited affect on solid waste Promote recycling and waste minimization;
Waste disposal. establish conservation programs.

Aesthetics Windbreaks 10 minimize fu~tive ~USI Establish architectural standards for wind-
could obstruct scenic vista; eectri icalion breaks, e.g. height standards, use
of transit systems may produce visual v~etalion as Windbreak; use underground
impacts from overhead wires. electrical cables where possible.

Recreation AQMP has limited affect, if any, on PreP,qre(~ate local o~en Jpace plans;
recreation resources. establis evelopment ees or new

recreation facilities or maintain existing
ones.

Cultural A~P has limited affect, if any, on Establish historical overl~ zoneli,atus
Resources cu tural resources. or equivalent for cultural ysigni icant

sites.
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COMPONENTS OF THE AIR QUALI1Y ANALYSIS FOR ElKs AND MNDs

CHAPTER 7

Any project that contributes emissions during construction or operation affects air quality. Therefore,
the extent to which a project impacts air quality should be examined. If, during the preparation of an
Initial Study, the impact of the project upon air quality is determined to be significant (see Chapter 6)
and the emissions cannot be mitigated below the level of significance, then an EIR with an air quality
analysis section should be prepared. The depth of the analysis will be in proportion to the level and
significance of the emissions.

This chapter and Figure 1-3 (Chapter 1) are road maps to assist the planner in the preparation of the
air quality analysis for an EIR or other CEQA documentation. Table 7-1 summarizes the steps for
evaluating air quality impacts. At the end of this chapter is a comprehensive checklist (Table 7-2) that
provides the basis for preparing the required components of the air quality analysis.

7.1 Baseline Air Quality Information

CEQA requires an EIR to include "a description of the environment in the vicinity of the project, as it
exists before the commencement of the project, from both a local and regional perspective." (Refer to
CEQA, Section 15125.) The background, or baseline air quality information, should include a
discussion of the following points:

o Project setting and description

o Climate and meteorological conditions

o Existing regional and local air quality

o Existing sensitive receptors

o Existing toxics emission sources

o Exte'nt of air basin affected, and applicable Plan (AQMP or PM10 Plan)

o Transportation system as it relates to air quality

The air quality analysis of each EIR and MND should provide a description of the existing regional and
local environment. Such information is referred to as baseline information (see Appendix 3). Baseline
information can consist of a summary of air quality and references to readily available documents
which contain detailed information for regional analysis.

Baseline information for the local air quality analysis should include information obtained from the
nearest or most appropriate District air quality monitoring station and any site-specific characteristics
caused by such factors as congested roadways or existing facilities that emit toxies. Generally, the most
appropriate air quality monitoring station is the one located within the same source receptor area as
the proposed project (refer to Source Receptor Map, Figure 8-3). Section 8.1 contains specific
information regarding selecting appropriate air quality monitoring datao

The baseline air quality data should be tailored to support the evaluation of the air quality impacts.
For example, if odors are an issue, the baseline information should include a wind rose, which is
necessary for evaluating air quality impacts on surrounding properties. All pertinent data should be
included, or at least summarized, if the detailed baseline data necessary to corroborate the analysis are
provided only through readily available reference documents.

Data should be concise. Detailed data unnecessary for assessing the impact should be omitted, so that
the discussion of impacts can be readily identified by decision makers and the public. Chapter 8
provides more specific information on developing baseline air quality information.
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7.2 Emission Sources: Construction and Operational

Emissions that can adversely affect air quality will originate from various activities. A project generates
emissions both during the period of its construction and through ongoing daily operations. Emissions
from both of these sources should be quantified in the EIR. In additio~ the EIR should analyze the
impact of emissions during each identified phase of project development and build-out year. As part of
the impact analysis, emissions need to be compared to the thresholds of significance. The existing level
of background emissions and local air quality need also be taken into account.

In the case of an MND, the analysis need not be as extensive as that prepared for an EIR. If the Initial
Study identified emissions from construction and/or operation as a potentially significant effect, then
the MND should quantify those sources of emissions and perform an analysis similar to an EIR.

CODStniCtiOD Emissions. The EIR and MND should identify all emissions associated with
construction activities, including site preparation, construction of new facilities, or modification of an
existing facility or site. Demolition, clearing, grading, excavating, using heavy equipment or trucks on
unpaved surfaces and loading/unloading of trucks creates large quantities of fugitive dust, and thus
PM10. Heavy equipment required for demolition, grading, and construction generates and emits
exhaust emissions. The vehicles of commuting construction workers and trucks hauling equipment or
materials (mobile source emissions) are another source of emissions which should be quantified. The
emissions from electric power generators, architectural coatings, traffic impacts, and stationary
construction equipment must be quantified. In addition, any asbestos removal should also be
quantified. Procedures for calculating these various types of emissions are provided in Chapters 9 and
Appendix 9. It is appropriate for an MND to utilize the screening tables in Chapter 9 as opposed to
the detailed analysis recommended for an EIR.

Operational Emissions. After construction is completed, the project becomes operational.
Operational emissions are produced by the occupancy of a facility or residential development and by
both mobile and stationary sources connected therewith. Stationary emissions result from natural gas
combustion and the use of electricity and equipment for manufacturing processes. Mobile emissions
result from motor vehicles, airplanes, trains, ships, and construction equipment. A project may be an
"indirect source" of mobile emissions by the nature of its operation; for example, vehicles operating
within a project, such as warehouse forklifts or tour trains. However, the most si~cant indirect
source emissions result from vehicles attracted to the project, such as shoppers VISiting a mall or
employees commuting to the work site. Procedures for calculating all of these emission sources are
provided in Chapter 9 and Appendix 9. It is appropriate for a MND to utilize the screening tables in
Chapter 9 if applicable as opposed to the detailed analysis recommended for an EIR.

If the District is a responsible agency and the stationary source has the potential to have significant
environmental impacts, the calculation procedures in Appendix 13 should be utilized.

7.3 Analysis of Toxic Emissions and Risk of Upset

If a project may emit toxic emissions that could have an impact on sensitive receptors or risk of an on­
or off-site upset or spillage, then a quantitative analysis should be performed using the guidelines
provided in Chapter 10 and Appendix 10. In these cases, the District may be a responsible agency if a
District permit is required. In order for the environmental document to be used for the permitting
process, it must be found satisfactory by the District.

The District recommends that if a project is a sensitive receptor within a quarter mile of a source of
toxic emissions, then a public health risk screening assessment should be performed as part of the
environmental documentation. Refer to Chapters 5 and 10 for information on performing this type of
analysis.
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7.4 Cumulative Air Quality Impacts

While one insignificant project may not affect air quality, the cumulative effect of numerous smaller
projects may. In order to reduce cumulative impacts, the District recommends that all projects should,
to the greatest extent possible, employ feasible mitigation measures. CEQA requires that a proposed
project be examined within the scope of the existing setting and that the examination take into account
new and planned similar and nearby projects.

7.s Project Altematives

Analysis of Altemative Emissions. CEQA for EIRs requires that feasible alternatives are to be
evaluated for environmental impacts. The analysis for the project alternatives does not need to be as
extensive as those for the preferred alternative. Analyses may be developed for each alternative using
either the MAAQI model or screening tables and default assumptions. The results should be
presented in comparative tables. The comparative analysis more clearly dermes the environmental
implications and benefits of each proposal. In order to perform such an analysis, the air quality
impacts of each alternative should be quantified, to the extent possible. (See section 9.6.)

Beneficial Air Quality Alternatives. The selection of feasible project alternatives should take air
quality into account when it is identified as a key environmental issue by either the lead agency or the
District.. Varying degrees or densities of site development, and the corresponding emission differenCes,
are often considered as project alternatives. Significant mitigation measures can at times be offered as
project alternatives. An example is the inclusion of commercial or residential land uses within office
complexes to reduce vehicular trips and emissions. Energy cogeneration is in some instances an
alternative where introduction of an on-site emission source can result in an overall reduction of
emissions (waste heat produced during electrical generation is used for heating and cooling near the
power plant). Industrial projects should consider all feasible alternative processes and their resulting
emissions. The analysis of beneficial air quality alternatives should be in addition to the "No Project"
alternative. The procedures for calculating emissions are in Chapter 9 and Appendix 9.

7.6 Determining Significance with Emission 1bresholds

The EIR and MND should compare total project emissions both before and after the application of
mitigation measures to the existing regional and local air quality setting and the emission thresholds in
Chapter 6. If the project is to be built out over a series of years, then the project emissions should be
compared to the projected future baseline (without mitigation) for the years corresponding to project
phasing and/or build-out year. In addition, Chapter 6 identifies other indicators of potential air quality
impacts based on a project's secondary impacts. An analysis of the project should be performed for
those indicators that relate to the project. These Comparisons will provide the basis for a
determination of significance. If it is determined that the project will have significant impacts on air
quality, it is up to the lead agency to determine if the merits of the project outweigh the adverse
environmental effects such that it chooses to approve the project. If such a project is approved by the
lead agency, then the project should be mitigated to the greatest extent possible and a Statement of
Overriding Considerations should be prepared.

7.7 Mitigation Measures

Mitigation is crucial to reducing a project's environmental impact. The question addressed in the
analysis is not whether mitigation is necessary, but rather how much mitigation is required. Mitigation
must be sufficient to reduce adverse impacts below the level of significance to the greatest extent
possible.
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A lead agency has the authority to require changes in any or all activities involved in the project to
lessen or avoid significant impacts. A responsible agency, such as the District, can also require ('
changes in that part of the project the responsible agency will be called on to carry out or approve.
(Refer to CEQA Guidelines Section 15041.) Further, it is the policy of the State of California that
agencies should not approve projects as proposed if there are feasible alternatives or feasible
mitigation measures available which would substantially lessen the significant environmental effects of
such projects (PRC Section 21(02). This Handbook identifies feasible mitigation measures that should
be employed to reduce a project's impact on air quality.

Quantifying Effectiveness. The EIR and MND should quantify the extent to which mitigation
measures can be effective and can reduce a given impact. Chapter 11 provides a menu of mitigation
measures and their effectiveness in reducing emissions. Chapter 11 also includes calculation
procedures for those cases in which site-specific quantification is desirable. It is appropriate for an
MND to utilize the mitigation efficiency tables in Chapter 11 if applicable as opposed to the more
detailed analysis recommended for EIRs. Projects should employ enough measures to reduce the
impact to a level of insignificance.

In some cases, not all air quality impacts can be mitigated below a level of significance. In such cases,
the District recommends that all feasible mitigation measures be applied to the project to reduce the
impact to the greatest extent possible.

7.8 Consistency with Regional Plans

It is essential that the EIR analyze a project's consistency with regional plans that deal with large-scale
environmental problems such as air quality as required by CEQA Guidelines Section 15125. The EIR
should consider consistency of the project with all applicable plans, including:

o Air Quality Management Plan or Coachella Valley PM10 Plan

o Regional Growth Management Plan (population projections)'

o Regional Mobility Plan (transportation projects)

o Locally adopted Congestion Management Plan (impacts on established levels of service and
CO hot spots)

o Air Quality Element of the local General Plan (if adopted) or Air Quality Policies integrated
into several General Plan Elements

o Any other plans that are applicable to the project

Refer to Chapter 12 for additional information on determining consistency/conformity of a project
with the appropriate regional plans.

7.9 TIle District as a Responsible Agency

During the preparation of the Initial Study and throughout the preparation and approval of the EIR,
CEQA requires that the lead agency consult with responsible agencies regarding the scope and content
of the analysis in the EIR. The responsible agency should in turn review and comment on the notice of
preparation of the EIR and the draft EIR, MND, or Negative Declaration (ND). If the responsible
agency believes that the final EIR, MND, or ND is adequate for subsequent permit actions, the
responsible agency may use that environmental documentation for its purposes. If the responsible
agency does not believe the fmal document is adequate, CEQA requires a responsible agency to take
one of four actions (CEQA Guidelines Section 15096(e»):

o Waive its objections.

o Prepare a subsequent EIR if permissible under CEQA Guidelines Section 15162.
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o Assume the lead agency role if authorized pursuant to CEQA Guidelines Section 15052.

o Take the issue to court to seek a remedy.

Under CEQA, the District is a responsible agency for those portions of a project subject to a District
permit. Chapters 13 and 14, and Appendix 13 provide a summary of the steps for coordinating with the
responsible agency. Those same sections contain information on the additional emissions analysis the
EIR should contain.

The thresholds of significance for District permits are identified in Chapter 13. Where District rules
reduce project impacts below the level of significance, the analysis should concentrate on secondary
impacts and their mitigation. Secondary impacts are those which result from the application of control
technology. (R.efer to Section 6.1.)

7.10 Findings

CEQA requires the decision-maker to balance the benefits of a proposed project against its
unavoidable} environmental impacts in determinin~ whether to approve the project. If the lead agency
determines that the benefits of the project outweigh the potential unavoidable adverse environmental
impacts, the project may be approved (CEQA Guidelines Section 15093(a». In these types of cases
where the environmental impacts of the project identified in the EIR are not mitigated to a level of
insignificance, the agency must state in writing specific reasons that support its action (Statement of
Overriding Considerations). In approving such a project, the lead agency must make written findings,
supported by substantial evidence in the record. Additionally, the lead agency may not make findings,
if the agency making the findings has concurrent jurisdiction with another agency to deal with identified
feasible mitigation measures or alternatives (CEQA Guidelines Section 15091).

One example of a case where a local government might consider approving a project with overriding
considerations is the siting of high-density housing in a transit corridor which is likely to adversely
impact the adjacent roadway system's level of service. In this case, the local government should
consider orientation of the project to the roadway and other applicable mitigation to minimize impacts
of CO on a sensitive receptor. If the project is still considered significant after application of the
mitigation, then the local government should consider the benefit the project would have in supporting
transit services in determining whether the benefits outweigh the environmental impact.

7.11 Mitigation Monitoring

As of January 1, 1989, lead agencies are required to prepare a mitigation monitoring plan to ensure
implementation of mitigation measures in an EIR or Mitigated Negative Declaration. The Plan is to
contain a list of all mitigation measures and to identify the agency responsible to ensure that the
mitigation is carried out. In this way, proper follow-up is made, and all conditions applying to the
project are fulfilled. Typically, a mitigation monitoring plan is completed after the draft EIR has been
circulated for review and before the project is approved.

Mitigation Monitoring and the Need for District Review. The District requests that the draft portions
of the mitigation monitoring plan pertaining to air quality be submitted for review. A copy of the
response to comments, and a list of conditions of approval or other documentation indicating the
mitigation measures included in the final approved EIR should also be forwarded to the District. It is
recommended that these documents be submitted to the District within 60 days of approval of the
project by the lead agency. All mitigation measures should identify the party responsible for
implementation and monitoring. Refer to Chapter 15 for a detailed discussion on monitoring of air
quality mitigation measures.
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7.12 Program ElKs and EIRs. for General Plans

Section 15168 of the CEQA Guidelines states that a program EIR can be prepared on a series of
actions that can be characterized as one large project and are related either:

o geographically;
o as individual parts of contemplated actions;
o in connection with the issuance of rules, regulations, plans, or other general criteria;

or,
o as individual activities carried out under the same authorizing statutory or regulatory

authority and having generally similar environmental effects which can be mitigated in
similar ways.

At a programmatic level, the air quality assessment should be as comprehensive as possible. There are
some cases, such as construction impacts of a General Plan, where specific information may not be
available. A best-effort approach to disclose all reasonably available information should be used. H
the program EIR was not sufficiently detailed so that all significant effects were evaluated, then such
evaluation should be performed when subsequent activities invol~ site-specific operations are
contemplated. Additional analysis is also necessary whenever the project could result in significant
impacts not analyzed in or changed from the program EIR.

The environmental analysis for a General Plan EIR provides an opportunity for a more exhaustive
consideration of effects and alternatives than would be practical for an EIR on a more specific action.
Additionally, the program EIR for a General Plan can ensure consideration of cumulative impacts that
might be slighted when development projects are considered on a case-by-case basis. .A program EIR
also allows the lead agency to consider broad policy alternatives and program-wide mitigation
measures at an early time when the agency has greatest flexibility to deal with basic problems or
cumulative impacts.

Inclusion of air-quality-related goals, policies, and programs may act as mitigation for the overall
General Plan build-out scenario, provided that specific objectives and actions are included and
implemented within the time frame specified in the General Plan.

7.13 EIR Format Issues

During the preparation of an EIR, many questions regarding the preparation of the air quality analysis
arise. Among the most prevalent are:

o What level of detail is necessary in the analysis?

o How must assumptions be documented?

o What format should be used for reporting emissions information?

The air quality analysis should contain sufficient detail to support the conclusions reached in the
analysis. If background information pertaining to the analysis is readily available in separate
documents, reference to those documents is adequate. The EIR should document all assumptions for
quantifying emissions (or other impacts) and mitigation measures. To document assumptions and as a
format for reporting emissions, the calculation tables in Appendix 9 may be used. At the option of the
preparer those tables may be inserted into the air quality section or placed in a technical appendix to
the EIR. All impacts and mitigation measures related to the project should also be summarized as part
of the conclusion to the air quality sections.

A practical format for documenting the project's impact is a tabular listing of estimated project
emissions, effectiveness of mitigation measures, and net total project impact for the proposed project
and each alternative analyzed in the EIR. Concisely summarizing the conclusions of the air quality
analysis will permit decision makers to base their decisions on the final results of all calculations and
analysis.
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Table 7·1. Steps for Evaluating Air Quahty Impacts

:::~:::::~:::: .::..:.:=:.:::.:: :.:::.:::

~~~:t~:f :.:.:.:.:.:.:.

;.::.~;.;..~~..~:.;.~.~.~:.:.t.~.~ mIrm.:.:.:..:.:.:.:

;.·.~:.::.:i.::.:~.~:.: i.:,.~~.·.~~.:.i ~f}r~:.:-:-:-:-:.:.

1. Baseline information: Describe existing regional climate and air qualify and cite
specific ambient air qualify from the District monitoring station located in proiect
source receptor areo.

2. Identify and quantify 011 proied emission sources (construction ond operational).

3. Identify and assess toxic source emissions and risk of upset if applicable.

4. Assess cumulative air quality impacts from potentially related proiects.

S. Identify and quantify project alternatives that may attain the goals of the proiect
with substantially fewer or less significant impacts.

6. (ompare anticipated proiect emissions with thresholds of significance and existing
regional and site-specific air quality.

7. Identify mitigation measures necessary to substantially reduce air quality impacts. j!j~Ij~jjjj ~jji~~~!j~~~ij

8. Assess consistency of project with the AQM~ ~iii1iij1j1iij

9. Integrate air quality analysis requirements for those proiects where the District is a jj~~jij1j~j1~~ ~ji1i~~ji~~j~~:
responsible agency.

10. Make findings.

11. Develop amitigation monitoring plan. .:..:.:~::.:.:::..::.:~.:::.:~.:~.:~ ..:=:~.:~.:~ t~t~t
:~:~:~:~:~:~:~:
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Table 7·2. CheckDst for an Air Quality Analysis Section

- ••11
1. Basehne Air Quahty Information (Chapter 8and Appendix 8)

(

Project Setting Has the local setting surrounding the proiect been identified,
and Description including any unique geographic elements? Has the total proiect

area, square footage, and use of building been identified?
8.1

Regional Climate
and Meteoro­
logical Conditions

Existing Climate
and Local Air
Quality

Has either adescription or reference fo regional climate and
meteorological data been included? In cases where odors or taxies
are an issue, have wind direction and speed been identified?

Have the most current data (i.e.\ background concentrations and
numbers of days that exceed feaeral and state standards) from the
nearest District monitoring station in the same source receptor areas
as the proiect been identified?

8.1
5.4
5.2
10.4
8.1
A3

Sen~tive Receptors Are there toxic emitters within 1/4 mile ora sensitive receptor? 5.2

Air Basin &AQMP Is the project located in the SCAB or Coachella Valley? 2.2
F2·1

Transportation Have the segments and existing lOS of the transportation system on
System which the project will generate trips been identified? Will the project 9.1

generate trips on CMP system? How does the proiect relate to eXisting 4.6
and planned transit network? How does the proiect relate to regionar
HOV network?

2. Proieer-Related Emissions (Chapter 9and Appendix 9)

A. Determine Have all construction-related emissions been identified and 9.1
Construction- quantified?
Related
Emissions

(

Grading

Demolition

Excavation

Have the amount of soil and number of acres to be disturbed and A9·9
number of days required for grading been identified? Will grading
take place during the windy season for that area?

Will any buildings containing asbestos be demolished? A9·]0

Has the amount of soil (cubic feet) to be excavated been identified? A9·9

(continued on next page)

*The reference column of this table refers to the following portions of this Handbook:
Reference Column Key: A=Appendix F=Figure T=Table 8.1, etc. =Chapter location
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Table 7·2. Checklst for an Air Quality Analysis Section (continued)

Determine Construction-Related Emissions (continued)

Heavy Duty Have the number and type (weight and wheels) of heavy-duty 9.1
Equipment equipment and trucks on unpqvoo roads that are expected to A9

operate on ~te been identified and PM10emis~ons quantified?

Off-Road Mobile Have the number and !Ype (i.e., fuel) of construction equipment 9.1
Source Emissions been identified and tailpipe emissions quantified?
(construction
equipment)

On-Road Mobile
Source Emis~ons
(including work
trips by construc­
tion emp'loyees,
non-work trips to
lunch, ek,\ and
truck tripsJ

Power Usage

B. Determine
Operation­
Related
Emissions

Are all construction-related trips (i.e., hauling, deliveries of
materials, trips, and non-wor~ trips) quantified?

Has total power usage (Le., electrical generation, natural gas
consumption) been estimated?

Have all operation-related emissions been quantified?

9.1

9.2

9.2

Stationary Area Have emis~ons from area sources {pool heaters, water heaters,
Sources (Incl. boilers) been identified and quantified?
water heaters,
energy generators)

9.2

Stationary Point Have emissions from point sources (smoke stacks, paint booths, etc.) 9.2
Sources (mcl. been identified and quantified?
those subiect to
District permits)

(continued on nexl page)

*The reference column of fhis table refers to the following portions of this Handbook:
Reference Column Key: A=Appendix F= Figure T=Table 8.1, etc. = Chapter location
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Table 7·2. ChemIst for an Air Quality Analysis Section (continued)

- •-Determine Operation-Related Emissions (continued)
On-Road Mobile Have the number and length for all trip ~pes (i.e., work, non-work, 9.2
Source Emissions truck) been identified for each land use?
(includine work,
non-wor Jtruc~
trips, etc.

Off-Road Mobile Will the projed generate any emis~ons from sources such as ships, 9.2
Source Emissions trains, alrplanes~ or auxiliary operations? If so, have the emissions
(including ships, been quantified.
trains, etc.)

Fugitive Dust Will thetoied generate any fugitive dust emissions from mining or 9.2
(including mining unpave roads? If so, have the emis~ons been quantified?
operations" un-
paved roads, etc.)

3. Toxic Emissions and Risk of Upset (Chapter 10 and Appendix 10)

Sensitive Receptors Has ana~sis been pr,ared to determine the risk of siting asensi- 5.2
tive re.ceptor within 1 4mile of atoxic source?

Effeds on Future Has an analysis been included deSCribin\the implications of siting 5.2
Land Use asensitive receptor on land near future usinesses handling toxic

sources or vice versa?

Risk of Facilities If the ~roied is atoxic source, has the general risk to the p'opulation 10.2
Emitting Taxies to been i~entified? If risk of upset is on issue, either due to the nature 10.4
Po~ulatlon of of the toxic or due to proximity to an earthquake fault 10.5
Jurisdiction (Alquist-Priola zones), has an analysis been included?

4. Cumulative Air QuaDty Impacts (Chapter 9)

Related Proieds Have emis~ons from related projects (i.e., recently permitted, 9.5
(under construc- simnar ~pe, size, or next/haseJ either under construction or
tion, or proposed propose, been i~entified.
future proiects)

- -(continued on next page)

*The reference column of this table refers to the following portions of this Handbook:
Reference Column Key: A=Appendix F=Figure T=Table 8.1, etc. =Chapter location
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Table 7-2. Check6st for an Air Quality Analysis Section ((onfinue~l

Cumulative Air Quahty Impacts (Chapter 9) (continued)

Analysis Con- Has the following information been provided? 9.5
sistent with • Alist of all past, present and reasonably anticipated future
CEQA Section proiecls;
15130 • Asummary of expected environmental effects;

• Areasonable analysis of relevant proiecfs including mitigation.

Optional
Cumulative
Impact
Analysis

Does the documentation provide: 9.5

• An analysis comparing the project with mitigation to determine
if emissions will be reduced by 1%per year or 18%
to the year 201 O?

• An analysis comparing the proiect with mitigation to determine
if it will achieve a1.5 AVR (or AVO for transportation projects)?

• An analysis comparing the proiect with mitigation to determine
if it will reduce the rate of growth in VMT and trips?

5. Proiect Alternatives (Chapter 9)

Quantify Air Have the air _guali!y impacts of the alternatives been determined
Qualify1mpacts utilizing the Handbook semission calculation procedures?
of Alternatives

9.6

Select Alternatives If air quality is akey environmental issue, have alternatives been 9.6
10 Reduce Air selected that reduce air quality impacts?
Quality Im~cts
When ~uch Is a
Key Issue

6. Analyzing Other Indicators of Potential Air QuaUty Impacts

Compare Project Has the proiect been compared to the secondary effects to 6.2
to secondary determine whether the project will need further analysis?
Effects

__llltll.'Iltl.'.llll.'•••'
(continued on nexl page)

*The reference column of this table refers to the following portions of this Handbook:
Reference Column Key: A=Appendix F=Figure T=Table 8.1, etc. = Chapter location

7-11



Table 7·2. Checklst for an Air Quality Analysis Section (continued)

- --7. Determining Significance (Chapter 6)

Compare Tolal Have Ihe 10101 project emissions been compared 10 Ihe significance 6.2
Pr~ecl Emissions thresholds 10 determine whether the proiect will have asignificant
10 Siu.nificance impact on air quality?
Thresholds

(

(ompqre Changes Does the proiect have the potential to cause aCO hot spot?
from the Proiect Will the proiect impact sensitive receptors? Will the project
Baseline Air result in ameasurable change in number or severity of
Quality ambient air quality standards?
Information

9.4

Analysis of Other Will the project_g~nerate odors? Will the proiect impact the level of 5.4
Appropriate service on the CMP system? . 4.6
Impacts (i.e.,
odor, etc.)

8. Mitigation Measures (Chapter 11 and Appendix 11)

Identify Have all applicable mitigation measures been identified to
Mitigation reduce air Q.uality impacts resulting from construction and
Measures to operation of the project?
Reduce Impact 0

from Construction
and Operation

11.3
11.4

(

Quantify Re­
ductions from
~p'lica.tion of
Mitigation
Measures

Have the emission reduction benefits from the application of the
mitigation measures been quantified?

11.8

Determine Level Will the project still result in asignificant impact after mitigation? 111-5
of Impact aher
Mitigation

(continued on next page)
*The reference column of this table refers to the following portions of this Handbook:

Reference Column Key: A=Appendix F= Figure T=Table 8.1, etc. = Chapter location
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Table 1-2. Check&st for an Air Quality Analysis Section ((onfinue~)

9. Consistency with Regional Plans (Chapter 12)

Determine the Is the Rroiect consistent with AQMP and/or Coachella Valley
Project's PM10 Plan?
Consistency with
AOMPand/or
PM10PIan

12.2

Determine the If the projed will result in increased jobs, housin~ or fOpulation, are 12.2
Project's these mcreases consistent with the targets in the MP.
Consistency with
GMP
Determine the If the proiect is atransportation proiect, is it consistent (use location 12.2
Project's and lane miles) with the RMP?
Consistency with
RMP

Determine the If the project will generate trips that affect the CMP system has a 12.2
Project's Traffic Impoct Assessment been completed and mitigation described? 406
Consistency with
CMP

Determine the If the local qovernment has an Air Quality Element, is the proiecf 12.2
Proiect's consistent with its goals and objectives?
Consistency with
AirQuali~
Element 0 a
General Plan

10. Requirements with the District as a Responsible Agency (Chapter 13)

Determine If Is this proiect subiect to District permitting requirements?
the District Is
aResponsible
Agency

13

.tflltlltf.llltllill•••111Ylllt.'lil'
(continued on next page)

*The reference column of this table refers to the following portions of this Handbook:
Reference Column Key: A=Appendix F=Figure T=Table 8.1, etc. =Chapter location
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Table 1-2. ChemIst for an Air Quality~sis Section (continued)

Requirements with the District as a Responsible Agency (Chapter 13) (continued)
Determining Does an assessment indicate if the proiect exceeds significance 13.1
Significance standards for District permits?

Assessing Cross- If it is asignificant proiect, is an assessment of the cross-media 13.2
Media Impacts impacts included? A13
11. Mitigation Monitoring Plan (Chapter 15)

Develop a Has the mit~ation monitoring program for air ~uan~ measures 15.1
MitiQatlon that respon sto each of the components been i enti ied?
Monitoring
Program

Initiate Have the entities responsible for im~lementation of the mitigation 15.2
Monitoring and measures and monitoring been noti ied?
Reporting

~tll".
*The reference column of this table refers to the following portions of this Handbook:

Reference Column Key: A=Appendix F=Figure T=Table 8.1, etc. =Chapter location
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DEVEWPING EIR BASELINE INFORMATION

CHAPTERS

When an environmental document is required, the preparer should begin to develop the baseline, or
background information necessary for the environmental setting and the air quality assessment.
Baseline information for the environmental setting should identify and describe the following:

o Project description

o Project setting

o Regional and local climate and meteorological conditions

o Existing air quality at the site-specific location of the project, including anticipated toxic
emissions

o Sensitive receptors

o Identification of the appropriate air basin and air quality management plan (AQMP or PMIO
Plan)

o Regional and local transportation system supporting the project

8.1 Background Air Quality Information

Prior to determining the air quality impacts of a proposed project, it is necessary to prepare a detailed
description of the existing regional climate and site-specific air quality conditions. This will establish a
basis for comparing the project's subsequent air quality impacts with the existing air quality setting.

Project Description. To the extent that the information is available, the description of the project
should be specific as to total project area, square footage, and use of buildings and structures. The
amount of development projected for each phase, approximate completion date for each phase, and
build-out should also be defined. In addition, the project description should include a listing and
expected emission reductions from District-required permits, as well as any existing local government
ordinances that will result in quantifiable emission reductions.

Project Setting. The EIR should contain a description of the local setting surrounding the project,
including identification of any unique geographic elements. The project setting description should
identify any elements that may cause or generate air pollutant emissions (such as working construction
equipment or the number of acres disturbed). The transportation system which will support the
project and existing levels of service (LOS) should also be identified in the EIR. Figure 8-1 explains
the LOS categories for freeways. In addition, any earthquake faults (i.e., Alquist/Priola zones) that
could result in a threatened release of air toxies should be identified.

Regional Climate. Detailed descriptions of the regional climate are contained in Appendix 8. To
streamline the environmental document, a summary of the information contained in Appendix 8 may
be used to satisfy the regional climate description. The EIR may also incorporate Appendix 8 in full by
reference. A wind rose, illustrated in Figure 8-2, should be provided if toxic emissions or odors are
issues. The District maintains a historical archive <?f wind roses. This information is available upon
written request to the District's Meteorological Section at the District's Diamond Bar Headquarters.
Identify in the correspondence that this information is for an environmental analysis and it will be given
priority.

Existing Air Quality. To characterize the site-specific air quality setting, the environmental document
should contain a summary of the most current air quality data. The data must be derived from the
nearest District monitoring station located in the same source receptor area(s) (SRA) as the project
(see map in Figure 8-3). Some stations do not monitor all pollutants. In that instance, information on
the remaining pollutants should be drawn from the nearest upwind station which monitors the
pollutants. Air quality data are prepared for each District air monitoring station in table format (see
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Appendix 3). These tables are updated annually, generally in March of each year. Monitoring station
data should be used to provide background concentration levels of criteria pollutants and the number (
of days in which the criteria pollutants exceeded state and federal standards. For trend information,
refer to Appendix II-B of the 1991 AQMP dated July 1991.

For projects located in more than one SRA, use the SRA most representative of the on-site conditions;
or for transportation projects, analyze the project links in each SRA. In some unique cases, the air
quality monitoring station within the SRA may not be representative of project site characteristics.
Project proponents may contact the District for a recommendation which monitoring stations would be
most characteristic of the project site.

As an alternative, a project proponent may perform on-site monitoring based on approved
methodologies and monitoring procedures. Contact the District's Air Quality Monitoring Section for
assistance in developing an adequate background concentration.

Information on existing air quality is also needed to perform air quality modeling analyses required for
environmental documents or for District permit applications. If the project is expected to generate
toxic air contaminants, the lead agency should contact the District to obtain information on the specific
toxic air contaminant of concern for use in future land use decision-making.

Sensitive Receptors. Special attention should be given to the effect of CO, toxic, and odor emissions
on sensitive receptors including:

When evaluating air quality impacts on sensitive receptors, planners should use the background data
described in this chapter to:

(1) Map the source of elevated CO, toxic, or odor emissions in relation to existing
sensitive receptor areas.

(2) Identify wind patterns, direction, and speed using nearby wind rose information.

Air Quality Management Plan. The federal and state Clean Air Acts require that non-attainment
basins that do not meet federal or state clean air standards must prepare a plan for bringing the area
into compliance. The 1991 AQMP is the appropriate plan for that portion of the SEDAB under
District jurisdiction. Refer to Figure 2-1 in Chapter 2 to determine in which air basin the project is
located.

Transportation System. The regional and local transportation system that will serve the project should
be identified. In particular, the EIR should identify existing and proposed transportation infrastructure
(i.e., freeways, major arteries, rail and bus transit, etc.), that could in any way be used by vehicle traffic
generated by or attracted to the project. SCAG's Regional Mobility Plan should be consulted to
determine location and mode of future transportation systems. Any significant roadways that serve the
project should be identified, along with their levels of service (LOS). The general information on
determining LOS for freeways is provided in Figure 8-1. The county transportation commissi~n,

Caltrans, and local governments should also be consulted when determining LOS for freeways and
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other roadways. The Coagestion Management Plan (CMP) identifies LOS for roads on the regional
network. Local public works or traffic engineering offices should have information available on the
LOS for local streets. See screening Tables 5-2 and 5-4 to determine if the state one-hour CO standard
may be exceeded locally. In addition, some CMPs include methods for determining LOS. The CMP of
each county should be consulted to determine which roadways are part of the CMP transportation
system.
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Figure a-I. LOS Categories for Freeways
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EMISSION CALCULATION PROCEDURES

CHAPTER 9

This chapter outlines District-recommended procedures for calculating emissIons that may be
generated during project construction and operation. Drafting an EIR or preparing a Negative
Declaration necessarily involves some degree of forecasting. While foreseeing the unforeseeable is not
possible, an agency must use its best efforts to fmd out and disclose all that it reasonably can (CEQA
Guidelines Section 15144). The District recognizes that in all cases the information necessary for
estimating emissions may not be available. However, in preparing the emission calculations, the lead
agency should take a best-effort approach. If quantification is not possible, then a qualitative
evaluation of project emissions may be acceptable to identify probable or likely emissions from
construction and operational sources.

The air quality impact of the project is determined by estimating the total emissions from the
construction and operation of the project. Emissions estimates are also necessary for assessing
cumulative impacts and for evaluating the air quality impaet of the project alternatives.

This chapter identifies the data needed to calculate the emissions estimates, describes the various
methods of calculating estimates, and advises on the calculation method appropriate for each type of
environmental document. If other methodologies and/or data are used, the source should be
documented so that all parties can reasonably evaluate and determine the adequacy of the procedures
and data used in assessing air quality impacts.

9.1 Construction Emissions

Emissions are a cause for concern beginning with the very first phase of project development. The fIrst
phase may include site preparation,· construction of new facilities, modification of an existing facility or
site, as well as demolition, renovation, and asbestos removal. These construction activities are
responsible for the emissions of ROC and NOx produced by vehicular traffic, asbestos emissions
associated with demolition work, and PM10 in the form of fugitive dust raised by earth-moving
equipment.

Emissions from construction, renovation, and demolition may be estimated by one of two methods: (1)
screening tables, or (2) using the methodology and emission factors shown in Appendix 9. The
screening table is appropriate for estimating emissions for a Negative Declaration (ND) and Mitigated
Negative Declaration (MND), but should not be used for preparing an EIR. The emissions estimates
in screening Tables 9-1 (total construction emissions) and 9-2 (PMIO) are based on regional averages.
To further break down construction emission sources, Tables 9-3 and 9-4 call out emission factors for
construction workers' travel and materials handling, which are a subset of total construction emissions.
This information will be useful when quantifying the effectiveness of mitigation measures, as discussed
in Chapter 11. To estimate emissions with these tables:

(1) Estimate daily emissions for each source category (i.e., on-road, off-road, and PM10)
separately. (Mitigation efficiencies are subtracted from the applicable source categories.) .

(2) For each source category, determine the total area for each activity (in units specified in the
s~reening tables).

(3) Multiply those totals by the emissions estimates provided in the screening tables.

(4) Add the emissions from each category to determine total construction impacts.

Other sources of emissions should be identified as appropriate for the project using the information in
Appendix 9 and added to the final total of unmitigated project emissions. An example of how to
account for emissions by pollutant and source category is provided in Table 9-5.
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Figure 9-1 illustrates the process used to identify a project's unmitigated emissions using the screening
tables. As is shown in the shaded portion of the figure, once a project's unmitigated emissions have (
been calculated, quantified mitigation measures can be applied to reduce the potential air quality
impact. This process is described in Chapter 11. Step-by-step instructions for using the screening
tables to determine unmitigated emissions are described in Table 9-6. These instructions correspond
with the unshaded portion of Figure 9-1.

Emissions estimates for an EIR should be made following the methods and emission factors provided
in Appendix 9 of this Handbook. All sources of emissions should be identified (refer to Figure 9-2)
and reasonably foreseeable significant environmental consequences considered for all emissions
forecasting. Emissions estimates should be developed for each phase of development where
construction, renovation, and/or demolition will occur. The emissions estimates can be averaged over
a 3-month period (for actual working days) when determining tons per quarter. Those estimates
should then be reported for each applicable pollutant in pounds per quarter for each year of
construction. Where construction is scheduled to occur over several years, emissions estimates should
be provided for the base year (initial year of construction), each development phase, and build-out.
Any emission reductions resulting from existing rules or ordinances should be calculated as part of the
project's non-mitigated emissions and included as part of the project description.

Sources of construction-related emissions, data needs, and emissions factors are discussed below. The
emission calculation methodology, emission factors, and assumptions are provided in Appendix 9. The
Appendix also provides worksheets for estimating emissions and emissions summary sheets.

In order to estimate emissions, specific information about construction activity is needed. When
specific information is not available such as in long range planning docum-ents, reasonable estimates
based on past experience may be used. AU of the basic assumptions for some of the other factors have
also been formulated for this purpose and are provided in Appendix 9. AU of the basic assumptions
used to estimate construction emissions should be documented in the EIR. Prior to the issuance of a
building permit or grading permit, the assumptions used in the EIR should be compared to the
construction plan. If the comparison shows that emissions will be greater, additional environmental ('
analysis may be necessary.

Emissions From Construction Equipment. Fugitive dust is generated not only by moving the earth,
but by the heavy equipment that does the moving. The exhaust fumes of this equipment are a direct
source of PMIO, NOx, and ROC. To estimate emissions from heavy-duty construction equipment, the
following should be considered:

o Emission factors for each piece of equipment

o Types and number of pieces of each kind of equipment

o Volume of material to be moved

o Number of hours of operation per average day

o Number of days of operation in a 3-month period

o Duration of each activity for each phase of the project

This information can be calculated using the tables provided in Appendix 9.

PMIO and Asbestos. When fugitive dust enters the atmosphere, the larger particles of dust quickly fall
.to the ground. The smaller particles, however, may remain suspended for long periods and are
referred to as total suspended particulates (TSP). Within TSP are those dust particles that are less
than ten microns in diameter and which are referred to as PMI0. Because PMIO is respirable and can
seriously damage the lungs, fugitive dust is a matter of concern. Therefore, sources of fugitive dust
which can generate PMIO need to be quantified by identifying the amount of soil that will be disturbed
by the following activities:
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o Grading

o Excavation

o Demolition

o Heavy-duty equipment on unpaved roads

o Loading and unloading trucks ~f sand, dirt, etc.

The EPA has developed various emission factors which are provided in Appendix 9 for estimating
PMIO emissions. When using these factors to estimate emissioDS, the following data are needed:

o GradiDg and Excavation

Amount of soil to be disturbed

Emissions factors for disturbed soil (26.4 pounds.ofPMlO per day per aae)

Duration of grading or excavation

Number of days ofgrading in a 3-month period

o Demolition

Cubic feet of buildings

Emission fadors for demolition (.00042 per ~bic foot) .

Duration of demolition in a 3-month period

o Heavy-Duty Equipment on Unpaved Roads

Length of the road

Type of soil .'

Type and number of pieces of equipment

Average weight· and number of wheels on the trucks

Duration of activity in a 3-month period

o LoadingfUnloadiDg Trucks

Volume of material

Approximate number of truck loads during a 3-moilth period

Type of material

Vehicle speed

. In addition, any demolition or renovation work involving asbestos-containing material must be
identified. An estimate of potential asbestos emissions should be determined using the procedures in
Appendix 9. District Rule 1403 (Asbestos Emissions From Demolition/Renovation Activities) should
be identified as a required permit in the~. (Compliance with Rule 1403 is considered to mitigate
the emissions to a level of insignificance).
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Eaergy Use. Temporary power is often utilized at the c:oustruetion site to operate equipmeut. Power . (
usage &om temporary generators, natural gas hookups, existing power SOID'ces, aDd other sources
should aD be identified for the EIR. Such calculations should be based on the foDowiDg fact~

o Type ofpower source

o Fuel used ifpower is provided by a generator

o Duration of power usage

o Estimal:ed power demand over a 3-month period

~ Coati.. Architectural coatings applied to a buildiDg eith~ during or just'after
CODStnICtion are a sour~ of emissions that need to be quantified. In some cases specific information
on architecturaI coatings may not be available, and a good faith effort based on generalized factors
would be appropriate. Examples of architectural roarinp include paiDtiDg the euerior waDs, or
coatings applied to windows and window casings at th~ construction site. To estimate these emissions,
the fonowing should be cousider~ . .

o Total area ~o be covered by the architectural coating

o Estimated amourit of material (architectural coating) needed to cover the area .

o ROC (reactive organic compound$) emitt~by the coating material

Vehicle "Trips. Construction and development activities also contribute to mobile emissiODS generated
by commute trips to and from the site, DOD-work trips ~ted with lunch or other errands, and
trucks hauliDg soil-or construction materials. To quantify these emissions, the following should be
CODSidered:

o Number of employee-related work trips and non-work trips and ayerage.vehicle miles traveled
(VMT), for each type of trip

o Estimat~ total employee-related passenger vehicle emissions based on Dumber of trips,
average speed (lowest speeds should be used for assessing CO and higher speeds for NOx and
ROC), and VMT (use worksheets in TableA9 -17 and TablesA9 - S/A9"- 9)

o Number of CODStruetiori trucks in fleet, number of trips, and VMT averaged over a 3-month
period

o Estimated total construction truck emissions based on number of trips, average speed (lowest
speeds should be used for assessing CO and higher speeds for NOx and ROC)~ and VMT (use
worksheets in Table A9 - 17 and Tables A9 - 5/A9 - 9)

o Estimated total mobile heavy-duty (gasoline- or diesel-powered) equipment emissioDS based
OD Dumber of equipment, hours of operation, and VMT (use worksheet in Table A9 .- 8 and
Table A9-- 9)

o Calculated emissioDS from the above sources using the most recent ARB aDd EPA emission
factors.

In some cases, construction vehicle trips are· difficult to accurately quantify at the time environmental
documents .are prepared. In all cases, a good faith effort should be made to quantify emissioDS. from
these sources to the degree practicable.

Trallic Impacts. Other coDStruction impacts include potential construction-related traffic impacts.
Such impacts are caused by congestion and the resulting redudioD in level of service (LOS) on nearby
streets due to such construction activities as lane closures and parking for construction personnel .
and/or equipment. These impacts should be identified in the Initial Study. The subsequent
environmental document should estimate the impacts by considering the following: (
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o Existing local stre~t level of service (LOS) based on existing volume

o Implications of lane closures and detours on local street LOS

o Average length of delays at strategic points on local streets within the construction areas

o Determination of level of pollutant concentrations within construction areas

9.2 Operational Emissions

During the life of the project, a variety of emissions are produced by its day-to-day operations. On-site
equipment may emit reactive organic compounds (ROC) and nitrogen oxides (NOx). In addition,
vehicle trips to and from the project produce ROC, CO and NOx.

There are three methods available for estimating emissions from the operation of a facility:

o Screening data through Tables 9-7 and 9-8

o Employing the Mobile Assessment for Air Quality Impacts (MAAQI) model for mobile
emissions

o Using the methodology and emission factors given in Appendix 9

Tables 9-4 and 9-5 are adequate for estimating emissions when preparing a ND or a MND, but it
should not be depended upon for estimates for an EIR. The emissions estimates shown in screening
Tables 9-4 and 9-5 are based on regional averages, and focus on emissions from vehicle trips and
energy consumption. To estimate emissions with these screening tables:

1) Estimate emissions for each source category (i.e., on-road and area) separately. (Mitigation
efficiencies are subtracted from the applicable source categories);

(2) Determine total square footage (or other appropriate unit and land use);

(3) Multiply those totals by the emissions estimates provided in the tables;

(4) Add the emissions from each category to determine total operation impacts;

The District has developed a version of the Urban Air Shed model specific to the South Coast Air
Basin (SCAB) called MAAQI. The MAAQI model will estimate emissions associated with vehicle
trips, and energy use for residential areas. Planners can estimate emissions with relatively little site­
specific information by using the county-wide defaults in the MAAQI model or by entering site-specific
information if available.

The MAAQI Model can be used to estimate emissions for the NO or MND; however, site-specific
information should be developed to the fullest extent possible for the EIR. Also, emissions from other
sources need to be identified in the EIR. (Appendix 9 provides calculation procedures for estimating
emissions from these other sources.) The MAAQI model can only be used as a substitute for analyzing
the motor vehicle emissions.

If through the Initial Study it is determined that a significant amount of emissions will come from
stationary sources, emissions estimates should be developed using the references provided in Appendix
9. These should be added to the total emissions from the project.

Emissions estimates for the EIR should follow the methodology and emissions factors provided in this
Handbook. All sources of emissions should be identified (refer to Figure 9-3), with reasonably
foreseeable significant environmental consequences addressed. Emissions estimates should be
developed for each phase of development and reported in pounds per day for each applicable pollutant.
The daily emissions estimate should be based on the highest day (including weekdays and weekends).
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This is because travel characteristics are different for weekdays and weekends. In addition, emissions
estimates should be provided for the base year (initial year of operation), each development phase, and (
build-out, based on information available in the traffic impact study. Any emissions reductions "
resulting from existing ordinances and rules should be calculated as part of the project's non-mitigated
emissions.

Sources of operation-related emissions, data needs, and emission factors are discussed below. The
emission calculation methodology, emission factors, and assumptions are provided in Appendix 9. The
Appendix also provides emissions summary sheets. In order to estimate emissions, specific information
about the operation of the facility is needed. When specific information is not available, reasonable
estimates based on past experience may be used. Assumptions for some of the factors have also been
formulated for this purpose and are provided in the Appendix. All of the basic assumptions used to
estimate operation emissions should be documented in the EIR.

Stationary Sources. There are two types of stationary sources: point and area. Point sources refer to a
site that has one or more emission sources at a facility with an identified location (e.g., power plants,
refinery boilers). Area sources comprise many small emissions sources for which locations are not
specifically identified, but for which emissions over a given area may be calculated using socioeconomic
data (e.g., water heaters, painting and coatings, and fuel use and consumption).

Emissions from new, modified, or relocated stationary source equipment are regulated extensively
through the following:

o District's Regulation XIII: New Source Review Program

o District's Permitting Program

o Compliance with the District's source-specific regulations

Stationary source emissions can be calculated by determining the following:

o Types and number of pieces of equipment

o Rate and quantity of fuel consumption

o Number of hours of operation per day

o Phases and duration of operation

o Estimated emissions assuming implementation of SCAQMD-adopted Rules ~nd Regulations
(which should be identified in the environmental documentation)

If the number and types of equipment, or other necessary data, are not available when the
environmental document is prepared, stationary source emissions may be estimated by using other
indicators, such as emission rates per square foot of development. Refer to Appendix 9 for calculation
tables. In addition, ARB source classification codes and EPA emission factors should be consulted.

Energy Use. The generation of electric energy and use of natural gas by facilities to power lights,
appliances, equipment, etc. should be calculated. Usage factors for natural gas and electric generation
are included in Appendix 9, and should be based on the highest daily usage.

Vehicle Trips. Motor vehicles are the primary source of emissions associated with residential,
commercial, professional, institutional, and some industrial land uses. Typically, these land uses do not
directly emit significant amounts of air pollutants from on-site activities. Motor vehicle trips to and
from these facilities do however, emit pollutants adversely affecting air quality.

Development projects and public infrastructure projects are classified as "indirect sources" of vehicle
emissions because of trips made to and from them. Quantifying and mitigating emissions from indirect
sources poses difficult theoretical and methodological issues.
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When quantifyiDg the emissioDS from indirect sources the issue of assignment and generation ofve~e
trips should be considered. When assigning trips to a development there may be some circlJmstances
where a pro~r. project might divert trips, decreast; ~~hicle ~rips and/or vehicle miles, or rot result in
an ina-ease to the extent assmDed when using standard3J:d trip generation figures.

Por example, the issue of diverted trips arises when a city rejects a proposal to develop a new grocery
store. The trips to and from the grocery store do not simply disappear from the region. Customers are
likely to travel to another gr~rystore. Depending on the location of the grocery store's distance from
the customer or posslble location on.a more congested road, VMT and emissio~ could increase or
decrease. Schools are another example of a situation where the COustruetiOD of a neighborhood school
designed to accommodate existing student demand could reduce the number of' vehicle miles that
students generate by'commuting to school outside the neighborhood. .

Developers, occupants, and· local governments have different abilities to reduce indirect source
emissions. Each of these parties can influence trip making, but not fully control. trip ma1ring through
their own actions. The District· recommends that project proponents and 'approviDg jmisdictiODS adopt
mitigation measures to discourage mobile source emissions which, in the circnmstances of the specific
project as identified in the CEQA process, are feasible and effective.

FmaJly, land uses naturally evolve and shift with economic" and demographic trends in ways that are
difficult to predict and mod~L .These dynamics can completely change commute patterns and related
emissions. For example, in ~e last twenty years, Orange County evolved from a resid~ county to
one with a substantial employment base. Employment centers that once had primarily industrial or
manufacturing firms DOW have mainly commercial and service firms, which have different residential

. needs and trip-making patterns.

The major technical issue is the difficulty in correlating indirect source emissions from an individual
development or infrastructure project with the projections of regional emissions used to develop the
AQMP. The Building Industry believes that development and infrastructure projects typically
accommodate economic and demographic trends assumed in the AQMP, although theyacknowlqe
that the projects also add to the cumulative impact that greater eConomic activity bas by -inducing"
additional trip-making and higher emissions. District staff believes that projects may stimulate as weD
as respond to growth.

This Handbook recommends the~ of the 5th edition of the ITE Trip Generation Manual. The ITE
Manual recognizes that· the issues of multi-use developments and quantifying capture rates for
developments are limited by the specificity of the information provided. Additionally, the ITE Manual

.discusses primary trip~ pass-by trips and diverted linked trips and provides guidance, in the form of
teclmical methodologies, on estimating percentages of each type of trip by land use type. The
methodologies contained in the ITE Manual are based on actual data. Just as the CEQA Handbook
provides default values for emissions calculations based on county averages, the ITE Manual provides
traffic averages based on actual data. Additionally, both the CEQA Handbook "and the ITE Manual
recommend the. utilization of the best available data to calculate impacts. Therefore, if project specific
data is aVailable it should be used to adjust the factors for calculating both the traffic reports as
recommended by the ITE Manual, and the project emissions. The District is committed to working
cooperatively with other public agencies and private groups to improve both the theory and
methodologies for qUantifying indirect source emissions.

Mobile source emissions include vehicle emissions from work trips, non-work trips, and truck trips to
and from the project site. Therefore~ when estimating indirect source emissions the following should
be considered:
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o Types ofland uses (i.e., commercial, industriaJ,'residential; and/or institutional)

o Size of land use project [I.e., square footage, Dumber ofunits, and capacity)

o Modes of transportation and fleet mix of trips dSSOciated with each land~ category

o Number of employees F land use category

o Average mimber of daily trips associated with each tyPe of trip (work, non-work, truck trips)

o Vehicle speed (linked to roadway volume) and ambient temperature

o Average vehicle miles traveled for each trip type

Calculation of project-related trips should be based on the Trip Generation Manual (FIfth editiOD,
1991) published by the Institute of Transportation Engineers (ITE). Trip generation should be based
on the highest day (either weekday or weekend) trips for each land use category. Trip generatiOD.data
from other sources (Le., traffic impact 'analysis) may be used if determined to be more appropriate for
a given proj~ In performing a traffic impact analysis, the procedmes specified in the coUDty CMP
within which the project is located should be followed:- It is presumed that all trips attributed to project
development are new trips unless it can be reasouably demoDStrated that such trips are derived from
elsewhere. There may be some circumstances 'where a proposed project might deaease vehicle trips
.and/or vehicle miles, or not result in an increase to ~e extent assumed when usiDg standardized trip
generation figures. Schools are one example of a situation where the addition of an on-site dormitory
design to accommodate existing student capacity could reduce the number of vehicle miles that
students would generate by commuting to school Any such ana1ysis in an enviroimleDta1 doc:ument
should not be based on speculative information. Substantive data based OD iDformation from sources
such as site-specific and market studies needs to be.available to agencies reviewing the enviroDm.ental
documentation .to substantiate that trips attributed to the project are either not new trips or that the
number or length of trips are less than that expected when using standardized trip iDformation. The air
quality anal}'Sis should utilize ,ARB emission factors. Contact the District regarding the current version
of the EMFAC program.

In addition, to identify mobile source emissioDS from trip gerieratiQD, the impact of additicmal trips to
aDd ,&om the project site on the transportation.~tem must be assessed. In order to do this, the trips
OD the traDsPortation network and the impact on level of service must be.identified. In particular, the
analysis should calculate change in.vehicle speed and resulting emissioDS. Hot spots at iDtersectiODS
should also be assessed and the ARB CALINE.model or EPA CAL3QHC model should be employed.

PM10. Although fugitive dust is associated primarily with initial coDStn1dion activity, maliyoperational
aspects of a facility can contn'bute to PMIO emissions. These include vehicles traveling on unpaved
roads, tire wear based OD vehicle miles traveled; .as well as land use specific impacts. from miDiDg
operations, outdoor storage of building materials such as sand and dirt, and landfills. In·order to
~ateemissioDS, the fonowing factors will need to be determined:

o Amount of material or soil

o Type ofmaterial or soil

o Emission factors for materials or disturbed soil

o Duration of disturbance of material or soil averaged over 3 months

o Length of road (for unpaved roads)

o Average vehicle weight and number of wheels per vehicle (unpaved road)

(

(
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9.3 Assessing Other Indicators orpoteDtiaI J\ir~ty Impacts (~ondaryImpacts)

In addition to primary emission thresholds of significance, Chapter 6 also identifies other indicators of
potential air- quality impacts. The analysis of a proje...·s impact should include an evaluation of these
indicators as' approp~e for the project. For exampie, only projects that involve sensitive receptors
need to evaluate surrounding land uses within a quarter D1;ile to determine if there are any sources of
toxicemissioDS.· .

The type of analysis to ~rform for each indicator is discussed in the Handbook as follows:

Chapter 5: Potential to aeate or ~ subjected to an objectionable odor over 10 dilution to
threshold that could impact sensitive receptors;' .

Chapter 5, ~ Generation of vehicle trips causing a roadway to be reclassified and create a CO hot
spot;

Chapter 5, 10: . Emitting air toxic contaminants that are r~gulated by District rules or on a federal or
state air toxic list; .

Chapter 5, 10: Sensitive receptors within a quarter ,mile of an existing facility that emits· air toxies
identified in District Rule 1401;

Chapter 10: Emitting carcinogenic or toxic air contaminants that individually or cumUlaiively
exceed the maximum individual cancer r;isk of 10 in 1 million; , .

ehapter 10, 13: Burning of hazardous, medi~ or municipal waste in Waste to energy facilities;

Chapter 12:

Chapter 12:

Interference with the attainment of the federaI or state ambient air quality standards
by viola~ or .contributing to an existing or projected air quality Violation;

Population "ina-eases in excess of that projected in the AQMP and in other than
planned lOcations for the project's build-out year.

9.4 Guidance·for Assessing Carbon Monoxide Emissions

Carbon monoxide (CO) is a IQCalized problem requiring, additional analYsis when a project is likely to
impact a roadway's level of service (LOS), subject seasitive receptors to CO hot spots, or the project
itself is the development of transportation infrastructure. For CEQA purposes, aco~ should
be performed when~ quality has been identified as having a significant impact. '

Whenever a land use project co~d have a significant impact on air quality as a result of vehicle trips,
even after mitigation is included, a CO analysis should be performed. Transportation projects that
should be anal~ for localized CO problems include: park-and~ride lots, high-occupancy vehicle
(HOV) lanes, mixed-flow lanes, designation of new transportation corridor, transportation plan or
program, rail and bus transit projects, etc. The methodologies contained in SCAG's Carbon Monoxide
TraJlS1!Ortation Project Protocol Technical Addendum Sections 1 through 14 (see Appendix 9) would
be appropriate for use in a CEQA CO analysis. GEQA, however, requires additional information
beyond the discussion contained in the CO ProtocOL The methodology discussed below is intended to
assist in preparing a complete and adequate CEQA' analysis for air quality. To assist planners in
preparing a CO analysis and adequately evaluating the potential impacts, the following guidelines were,
developed. .

Methodology. To assess CO emissions and evaluate the impacts, the following steps should be
employed:
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1. Determine "No Project" ambient conceDb'ation of CO emissioDS. Utilize Tables 5-2
and 5-3 for future year ambient 'concentrations, or use Table 9-9 to adjust aD-site
moDitoriDg data to reflect future year~

2. Estimate the CO emissioDS from 'the project ,by ~OdeliDg.

3. Add the 'No Project" ambient concentration level of CO emissioDS to those generated
by the project (i.e., ~otal project impact).

. "

4. Compare the total. project impact to the state l-hour and 8-hour CO standards.

5. If modeling indicates a CO hot spot could occur, determine the area impacted and
determine if sensitive receptors are located in that area. Identify and determine the
leVel of CO' emissions at sensitive receptors. (Refer to Section 5.3(5) for
.methodology.)

6. Compar~ the levels of CO emissions at sensitive receptors to the state l-hour and 8­
hour CO standards. '

7. Determine project significance.

The aDa1ysis should be performed for the fonowing years: each de~elopmeDt phase and project build­
out.

If the project causes the state I-hour or 8-hour CO standards to be exceeded, then a '"CO hot spot" is
created. As such, it is considered that the project is likely to cause or contribute to a CO eXceedance of
a state air q~ty standard. There may be cases where the background concentration already exceeds
(he state l-hour and 8-hour CO standards. In these cases, the analysis should determine whether there
wi1l be a measurable, increase at the project site. A measurable ina-ease is defined as one part per
DiiDion (ppm) for the 1~hour CO standard and OA5 ppm for the 8-hour standard (consisteDt with (
District Regulation XIII d~finition of a significalit impact). A measurable increase.is coDSidered likely
to increase the frequency or severity of an existiJig CO violation...

There are a number of dispersion models that are available to estimate potential CO hot spots. Two'
. such models, CAL3QHC and CAiJNE, have been developed to estimate potential CO hot spots. The
mod~ls are based on continuous line source emissions and therefore, can estimate roadway impacts.
The CAL3QHC model has been enhanced to analyze idling and queuing fr:om congestion and impacts
on sensitive receptors. CALINE is the model used by ARB and CalTrans. The District recommends
CALINE. Both models are desaibed in Section 9.7 of this Chapter.

EstabIishiDg the -No ProjectR AlDbieDt CODcentration. Two options are available for establishing CO
I-hour ambient background concentratioDS. Table 5-2 provides projected future year I-hour CO
concentrations based on-adopted rules or regulations. These projections may be utiJized as the future
year ambient concentrations. These numbers, will be revised as better modeliDg tec:lmiques are
developed and as necessary due to the results of the District's ongoing monitoring.

Planners or the project proponent may wish to utilize the second option' and perform more site specific
monitoriDg to determine the CO "No Project" ambient concentratiOJ;lS. On-site moDitoriDg requires a
minimum of 4. months of continuous sampling during the winter CO season, November through
February. Sampling and receptor siting' for this option should be in accordance with 40 CPR 58
microscale criteria and achieve.a minimum of 90% data completeness. The monitored data may be
adjusted for '.future years utilizing the factors in Table 9-9. These adjustment factors are also based OD
implemented rules and regulations.

The 8-hour CO concentration levels may be established in two ways. Table· 5-3 provides projected
future year 8-hour ambient CO concentrations, adjusted to take into account adopted rules and
regulations. For the second option the 8-hour CO concentrations are calculated from the 1-hour levels
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~ by a factor termed the P~DceFactor. This factor is the ratio over the most recent three
years between the highest aDDual maximum "i-hour and 8-hour CO con_ as measured at the

..Dearest. ~epresentativepermanent monitorUJg station. 'fDO nearby monitoring statior data is available,
the foDowiDg factors are suggested: . . .

Factor

0.6
0.7
0.8

Attainment
Non-attainment
Urban areas with"perSistent

· stagnation and/or congestion

If a. project is located in more than one source receptor area, the background concentration from the
air lIloDitoring station which is most representative of the conditions at th~ project site should be used,
or each source receptor area should be modeled separately. It is necessary to evaluate CO impacts
based. on the highest concenttatious, or actual concentrations if they can be determined, beCause the
state law mandates that violation of the CO standards at any location during the year results in the area
being classified as non-attainment for that pollutant. .

Relocation of CO Hot Spots. Occasionally, project development will cause emission patterns to shift
or move, possibly resulting in the reduction or elimination of a hot spot at one location, and the
initiation of a new hot spot at another location. For example, if an extra lane for traffic flow is added to
a roadway link which has a hot spot, the hot spot may shift to the portion of the roadWay IiDk where the
extra Jane ends. The hot spot is then caused by congestion from vehicles merging into a f~wer number
of lanes. It is acceptable in some instances to move a hot spot without it being considered as creating a
new hot spot when the following criteria· are met: .

o The relocated hot spot will Dot be within a quarter mile of sensitive receptars or it ~
demonstrated that a hot spot will not be aeated that will impact sensitive receptors;

o .The CO emissions will be equal to or less than the emissioDS at the original hot spot
within the project impact area; and

o The relocated hot spot will Dot result in a new CO violation.

9.5 Cumulative Impact EvaI~tiOD

CEQA defines cumulative impact as follows:

o Two or more individual effects which, when considered together, are considerable or
which compound or ina-ease other environmental impacts (refer to CEQA Guidelines .
Section 15355), and

o The change in the environment which 'results from the incremental impact of the
. project when added to other"closely related past, preseJl1, or reasonably foreseeable

future projects, and can result from individually minor, but collectively significant,
.projects taking place over a period of time (refer to CEQA Guidelines Section
15355(b)

Section 15130 of the CEQA Guidelines specifies that· cumulative impacts sIian be discussed when
significant The discussion of cumulative impacts should refleCt the severity of the impacts and the
likelihood of. occurrence, but need not provide as great detail as needed to assess the effects of the
project itself. CEQA requires that the following elements be discussed when assessing cumulative
impacts:
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o A Jist of past, present aDd reasouably anticipated future projects produciDg related or
cumulative impacts, iDdudiDg those outside the control of the AgeDcy or a summary
:f.projectiODS contained in an ado~"~ Geueral Plan or related planning document
which is deSignated to evaluate r~iouaI or areawide conditious. The discussion
should be guided by the standards ofpraeti~and reasonableness; and

o A summary of the expected enviromn~tal effects to be produced by those Projects;
and

o A reasonable aDalysis of the cumulative impacts of relevant projects including the
examinat;ion of reasonable options for mitigating or avoiding any sigDificant
cumulative effect of the proposed project.

The fonowing. approach has been deve_oped by District staff as a possible meaDS to determine the
cumulatiVe significance of a land use project. This approach is coDSisteat with the AQMP which
CODtaiDs perfOl1ll8Dcc standards and emission reduction targets necessary to attain the federal and state .
air quality standards. This approach is not mandatory Under" CEQA, and· District staff is available to
CODSult on the preparation of a cumulative impact analysis: :

The envirODDlental documentation could analyze the project according to the fonowing assumptiODS (as
applicable to the.project): .

o Reduce the 1'Qte ofgrowth in vehicle mi/es traveled (VMT) and trips·

According to ARB's traDsportation performance standards, the rate of growth in
vehicle miles ttaveled (VMT) and trips should be held to the rate of population or
household. growth. Compliance with this .performance standard for resideDtial
projects, General Plan amendments, and Specific PlaDs is assessed by determiDiDg the
population for the projected build-out year of the projeCt. P1aDners should use
population, Vf, and VMT projections .ctisaggregated to the local jurisdiction by
SCAG that were contained in the AQMP. The population ina-ease from the project
should then be divided by the population projection for the build-out year. This gives
the acceptable rate of growth in VMT and trips. To determine the number of VMTs
a pr~jed: can generate, determine VMT and trips projection for the build-out year for
the local jurisdiction (after consultation with SCAG), .and divide by the. acceptable
rate of VMT and trip growth percentage. (Refer to Table A9 - 14 for methodology.)

o 1% per yeflT (or 18% over 18 yetlTS to the yetU 2010) reduction in project emission
-(ROC NOx, CO, PMID, SOx) .

The aDa1ysis can be performed by calculatiDg the total project unmitigated emissioDS
usiDg the procedures in Chapter 9, and then dividiDg by the redudioDS from the
application of mitigation measures. This wi11 provide the percent reduction in project
emissions. (Refer to Table A9 -15 for ~ethodology.)

o 1.5 average vehicle ridership (AJIR),· or average vehicle occupancy (AVO) if II

transpoltlZtiOn project

The calculation pr~ures in the District's Regulation XV should be used for
commercial and industrial land use projects in determiDiDg AVR. The Ava for
traDsportation projects should be determined based on ARB's guidance document for
complying with the CCAA tnmsportation performance standards. (Refer to Table
A9 -16 for methodology.)

If the analysis Shows that the project complies with the above assumptions, the project's cumulative
impact could be considered insignificant. If the analysis shows that the project does Dot comply with
the above assumptions, then cumulative impacts are considered to be significant, unless there is other
pertinent information to the contrary.

(

(

(

.-
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9.6 ADaIyziDg Project AIterDatives

CEQA req~:·es that the project be compared to feasiL·..e altelaatives, including a no-project alternative.
CEQA Guidelines Section 1Sl26(A)(d)(3) states that the discussion of alternatives sbalI focus on
alternatives capable of elimjnating any sigDificant adverse environmental effects (such as air quality) or
reducing them to a level of insignificance even if these alternatives would impede to some degree the
attainment of the pr~j~objectives, or would be more costly.

The EIR should include an air quality impact analysis of all the project alternatives. For this type of
assessment, it is appropriate to estimate emissions only for the build-out year and consider emissions
associated only with operations. CEQA does not require the same.level of analysis for alternatives as it
does for the projea-specific analysis. This Handbook suggests that project alternatives should be
quantified so that decision makers have the ability to determine which alternative is environmentally
superior from an air quality perspective. Quantification may be done to a, lesser degree, and does not
need to be as extensiVe as that performed for the preferred alternative. For instance, if a project is
reduced in size, emissions, can be proportionally reduced. If however an alternative site is considered,
it may Dot be feasible to do a quantified air quality analysis. In addition, since there may Dot be project
Specific information developed for each of the alternatives, the MAAQI model with the county-wide
default assumptions or the saeening table may be used to quantify the alternatives.

All of the alternatives, including the proposed project, should use the same basic assumptions, except
where a change in assumptions is necesSary due to the nature of the alternative. For example, a project
alternative might involve electric vehicles rather than gas-fueled vehicles sO that the vehicle emission
factors would be different. It is important that all appropriate assumptions be held constant so that it is
possible to ascertain the difference in emissions .as a result of, the alternatives. The use of default
assumptions from Appendix 9 is acceptable for the alternatives (including the preferred project
alte~e) in this analysis. This means that the emissioDS estimates used in the analyses for the
alternatives will be different than those used in estimating the impacts of the proposed project (e.g.,
pr~ferred alternative). .

The emissions estimates for the proposed project and alternatives should be 'reported in the EIR along
with the basic underlying assumpti~DS used in assessing all of the alternatives. Als~ to be reported is
an identification of differences in assumptions among the alternatives, for those cases where a· change
in assUDiptions is necessary du~ to the nature of the alternate. An example of a reporting format for
the emissions estimates of the project alternatives is provided in Table 9-10.

9.7 Air Quality Modeling Tools

There are a number of air quality modeling tools available to assess air quality impacts of projects. A
few of the models that are available to planners and project consultants are desaibed below. Planners
and project consultants are not limited to these models and can use other models, as appropriate, to
perform the analysis.

The accuracy from any model is directly dependent 'on the' accuracy of the input variables or
assumptions. Meteorology, trip generation rates, ,and emission factors can vary widely, and in many
situations there is a degree of uncertainty in' their selection. The user should be confic;lent with the
input assumptions before they are used in the ~odeL Preferably, the inputs are based on' research or
case studies. It is recommended that the user contact the District's Modeling staff prior to selecting

.meteqrological parameters and estimating composite running and idling emission factors. For
recommendations on other types of input assumptions, contact the District's Local Government-CEQA
Section.

Mobile Assessment for Air Quality Impacts (MAAQI). The MAAQI model is used to estimate CO,
ROC, NOx, SOx, and PMIO emissions from the motor vehicles associated with new or modified land
uses (e.g., shopping centers, r~dential development, commercial mini-malls, etc). The District has
developed MAAQI to include county default assumptions (for trip length, speeds, temperature, etc.),
energy use in residential developments, and quantification of mitigation measures.
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The District's MAAQI model has been designed for plaDners waDtiDg to assess the iDdirect~ ". "(
emissions associated with various projects, such as residential developmeDts, shopping c:euters, and
offices. The program uses the emission factors generated by the EMFAC7JU» model for on-road
motor vebic:~ as input. The data needed to run the .~QI model for a new· or modified Janel use

'. project can be as simple as the foDowiDg;

o Type of land use 0

o Size of the project

o Year of project operation

The MAAQI mocielocontaiDs a Dumber of built-in default values (Values automaticaJ1y iDserted by the
program when project-specific data are UDavailable). UDIess project-specific iDformation is available
and documented, the default values for each of the four counties under the District's jurisdiction are
recommended for the following model inputs:

o Trip~

o Percent cold starts

o Vehicle Deet mix types

o Tripspeed

o Trip lengths

Input values other than those recommended in MAAQI may be used for calculating commercial and
industrial emissions. Likewise, modified hip generation rates and percent work· trips may also be used.
However, if different values are used, full documentation and justiticatio~ for the different inputs
should be provided. If the MAAQI model is used to estimate emissioDS associated with land uses, the
fonowing Don-vehicular emissions must be ~dded to the estimate.

o Emissions from stationary sources

o EmissioDS from other mobile sources (planes, trains, etc.)

o PM10 emissions

o Emissions from traffic impacts .

,CALINE. The CALINE is "a computer model used to predict CO, nitrogen dioxide (N02), and
particulate concentratioDS near roadway intersections. CALINE is an effective tool for forecasting
free-flowing ~obile somce emissioDS resulting from a proposed project and can be used to ~ermineif
a CO hot spot will be created. The information obtained from CALINE projectioDS can also be used
to determine the project's effect on ambient air quality in localized areas. (Contact the Can'raDS
Technical Support Division for further information about t1;le CALINE model) ,

CAl3QHC. The CAl.3QHC is another computer model for predicting the level of carbon monoxide
or other aiteria ponutant concentrations from motor vehicles near a roadway. The model is based on
the assumption that vehicles near an intersection are either in motion or idling. Therefore, CAL3QHC
is effective at estimating mobile source emissions which are either free-flowing or idliDg. Details of·the
modeling application can be found in "User's Guide to CAL3QHC' (EPA, Contract No. 68-02-4394,
1990).

EMFAC7E.P. These emission factors use the most current assumptions for estimating and projectiDg
emissions from motor vehicles. The model. can be used to quickly estimate pollutant emission factors·
given a vehicle fleet size, year, temperature and operating speed. The output can be used as input to
ARB's URBEMIS model and then to CALINE. The vehicle types programmed into this model include
light-duty auto, light-duty truck, medium-duty truck, heavy-duty truck and ·motorcycles.

(
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The EMFAC7E.P model takes into accoUDt all ARB regulatioDS adopted up to January 1, 1991. The
District recommends that this version be used for all emissiODS estimates. These emissioDS factors or
the most recent factors can be~ by CODtac:tiDg the ARB TeclmiCal Support Division or the
Distria.:~Local Govemment/CEQA unit. The (. ~Ollo factors contained in Tables A9 - 51A9 - 9 and
Table All - 5 for on-road mobile sources are ~enerated from EMFAC7E.P.

9.8 AaalyziDg aDd ReportiDg EmissioDS

Once the emissions from CODStnJctiOD an4 operation of the project have been estimated, the effect of
District rules and local ordinances. should be taken into account. Any reductions should ~
documented ,in the EIR and· calculated as part of the project's emissions prior to the inclusion of
mitigation. This is because mitigation refers to actioDS beyond ~ose required by rules or ordinances.
Then a quantitative assessment should be comp~comparing the project emissions to the thresholds
in Chapter 6. In addition, qualitative assessmeDts that compare the project with the existing settiDg
desaibed in Chapter 8 and with any potential impacts identified during the Initial Study need to be
made. 0, • .

The environmental docum~tationshould demonstrate clearly that the amount of emissioDS generated
by the project have been compared to the thresholds of significance. (In this step, construction and
operation related emissions should be considered separately). While the analysis for the ND and MND
may aualyze emissions impacts based on the saeening tables, the EIR must include a project specific
~ • 0

The impacts of the project on the existiug settiDg should be analyzed (e.g., chaDges to current traffic
LOS, etc.) and any other changes from current conditiODS Doted. In additioD, an ana1ysjs of any impacts
relating to air quality identified during' the Initial Study should also be included (e.g., changes in
populaliOD projections, etc.).

AD of the assumptiODS used·in estimating future ~oDSmust be d~ented in the EIR.. Emissions
estimates for each source related to construction and operation activities along 'With total emissions
from each applicable pollutant (e.g., tODS or opounds of ponutant a day) should be reported. Emissions
estimates should be reported for each phase of build-out and project completion..
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SlIps far aWaIiIg prelied
ea&ians (see Table 9-6)

SlIpsfar aiigaIilgpraied
&IiigaIed emiBIns (see

.TabIe 11-10)
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Figure 9·2. Emission Sources Assodated with Construction

• Stationary Area Sources (on-sile energy use)
• PM10 (construction, demolition, dust from loading/unloading

trucks, renovation, grading unpaved roads,
and structural dismemberment)

• Off-Road Mobile Sources (heavy-duty
construction equipment)

• On-Road Mobile Sources (construction worker trips,
truck trips carrying materials,
and non-work trips 10 lunch)

• Congestion (traffic impacts)
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F~ure 9·3. Emission Sol'ces Associated with Operation of aFoelty

• Stationary Point Sources (large boilers, elc.)
• Stationary Area Sources (on-site energy use)
• PM10 (unpaved roads,

and structural dismemberment)
• Off-Road Mobile Sources

(planes, trains, ships, elc.)
• On-Road Mobile Sources

(work trips, truck trips, non-work trips)
• (ongeslion(lraffic impads) (
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RESIDENTIAL
Single Family HousiDg , 1,000 sq. ft. GFA* 23.66 347.74 7S~62 24.69
~ 1,000 sq. ft. GFA .21.97 322.90 70.22 22.93
Condominiums '1,000 sq. ft. GFA 21.30 312.97 68.06 22.22
Mobile Homes 1,000 sq~ ft. GFA ' 21.30 312.97 68.06 22.22'

EDUCATION
Schools 1,000 sq. ft. GFA 46.99 690.52 150.16 49.03

CQMMERQAL
Business Park . 1,000 sq. ft. GfA 55.44 ' 814.72 177.17 . 57.85
Day Care Center 1,000 sq. ft. GFA 31.87 466.97 101.55 33.16
Discount Store 1,000 sq. ft. GFA 31.78 466.97 101.55 33.16
Fast Food 1,000 sq. ft. GFA 31.78 466.97 101.55 33.16
Government Office Complex . , 1,000 sq. ft. GrA 55.44 814.12 171.17 . 57.85
Hardware Store 1,000 sq. ft GFA ·31.78 466.97 101.55 33~16
Hotel 1,000 sq. ft. GFA 41.58 611.04 132.87 43.39
Medical Office 1,000 sq. ft. GFA 55.44 814.72 177.17 57.85
Motel 1,000 sq. ft. GFA 41.58 611.04 132.87 43.39
Movie lheatre . 1,000 sq. ft. GFA 31.78 466.97 10155 33.16
Office 1,000 sq. fa. GFA 55.44 814]2 177.17 57.85
Resort Hotel 1,000 sq. ft. ~FA 41.58 611.04 132.87 43.39
Restaurant 1,000 sq. ft. GFA 31.78 466.97 101.55 33.16
Shopping Center 1,000 sq. ft. GFA 31.78 466.97' 101.55 33.16
Supermarket 1,000 sq. ft. GFA 3'1.78 466.97 101.55 33.16

INDUSlRIAL 1,000 sq. ft. GFA 32.79 481.88 104.79 34.22

-Construction emissi~ indude on-site construction equipment and workers' travel

E= «((Project square footage!l,OOO) x (Table 9-1 emission fador»/(Number of days to construd))
E=Daily construction emissions .

For on-site cons1rudion equipment and material handling construction emissions, subtrad emissions obtained by
using saeening Table 9-3.. '

For on-site construdion equipment emissions, subtract emissions obtained by using saeening Tables 9-3 and 9-4.

Refer 10 Appendix 9for methodologies and assumptions used in p~eparing this table.

These emissions were estimated using energy consumption values provided in Energy and Labor in the
Construction Sedor, B. Hannon, R. Stein, and D. Serber; Saence, 1978, 202:837-847.
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We 9-2. 5creeIig TallIe ..&1_C~ Pll0 &issiIIS - h;five BasI

UNPAVED ROADS
Passenger Vehicles Vehicle Miles Traveled (1) 5.56
Trucks Vehicle Miles iaveled (1) 23.00

PAVmROADS
Passenger Vehicles Vehicle Miles Traveled (1) 0.33
Trucks . Vehicle MiIes-iaveted (1) 2.00

DEMOLITION Cubic Fool 0.00042

GRADING . Aaes/Day 55.00

ASBESTOS . Cubic Foot 0.00006 .

Nom: - .
(1) VMY is afunction of linear road length and average daily trips. Any combination that equals or

emeds 'e daily ".dquarterly thresholds could be significant.

(

"
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Table 9·1. Saeening Table for Estimating Total (onstrudion Emissions··

RESIDENTIAL
Single Family Housing 1,000 sq. h. GFA* 23.66 347.74 75.62 24.69
Apartments 1,000 sq. h. GFA 21.97 322.90 70.22 22.93
Condominiums 1,000 sq. ft. GFA 21.30 312.97 68.06 22.22
Mobile Homes 1,000 sq. ft. GFA 21.30 312.97 68.06 22.22

EDUCATION
Schools 1,000 sq. ft. GFA 46.99 690.52 150.16 49.03

COMMERCIAL
Business Park 1,000 sq. ft. GFA 55.44 814.72 177.17 57.85
Day Care Center 1,000 sq. fl. GFA 31.87 466.97 101.55 33.16
Discount Store 1,000 sq. ft. GFA 31.78 466.97 101.55 33.16
Fast Food 1,000 sq. ft. GFA 31.78 466.97 101.55 33.16
Government Office Complex 1,000 sq. ft. GFA 55.44 814.72 177.17 57.85
Hardware Store 1,000 sq. ft. GFA 31.78 466.97 101.55 33.16
Hotel 1,000 sq. fl. GFA 41.58 611.04 132.87 43.39
Medical Office 1,000 sq. ft. GFA 55.44 814.72 177.17 57.85
Motel 1,000 sq. ft. GFA 41.58 611.04 132.87 43.39
Movie Theatre 1,000 sq. ft. GFA 31.78 466.97 101.55 33.16
Office 1,000 sq. ft. GFA 55.44 814.72 177.17 57.85
Resort Hotel 1,000 sq. ft. GFA 41.58 611.04 132.87 43.39
Restaurant 1,000 sq. ft. GFA 31.78 466.97 101.55 33.16
Shopping Center 1,000 sq. ft. GFA 31.78 466.97 101.55 33.16
Supermarket 1,000 sq. ft. GFA 31.78 466.97 101.55 33.16

INDUSTRIAL 1,000 sq. ft. GFA 32.79 481.88 104.79 34.22

**Construdion emissions indude on-site construdion equipment and workers' travel.

E=(((Proied square foofage!l,OOO) x (Table 9-1 emission factor))/(Number of days to construct)
E= Daily construdion emissions

For on-site construdion equipment and material handling construction emissions, subtract emissions obtained by
using screening Table 9-3. \

For on-site construdion equipment emissions, subtract emissions obtained by using screening Tables 9-3 and 9-4.

Refer to Appendix 9for methodologies and assumptions used in preparing this table.

These emissions were estimated using energy consumption values provided in Energy ana Labor in the
Construdion Sedor, B. Hannon, R. Stein, ana D. Serber, Science, 1978, 202:837-847.
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Tab~ '·2. Saeting Tab~ for Estimating Co.strum. PM10 Emissions - Fugitive Dust (

UNPAVED ROADS
':JIerVehkle Vehkle Miles Traveled (1) 5.56
L Truck Vehkle Miles Traveled (1) 23.00

PAVED ROADS
Local Road Vehicle Miles Traveled (1) 0.33
(onstrudion Road Vehicle Miles Traveled (1) 2.00

DEMOUTION Cubic Foot 0.00042

GRADING Acres/Day 55.00

ASBESTOS Cubic Fool 0.00006

NOTES: .
(1) VMT is afunction of hnear road length and average daily trips. Any combination that equals or

exceeds the daily aidquarterly thresholds could be significant.
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Tab~ 9·3. Saeeing Tab~ for Estimating Enssions from Construdion Workers' iavel

RESIDENTIAL
Single Family Housing 1,000 sq. ft. GFA* 0.008 0.007 0.096 0.0007
4Jxjrtmenls 1,000 sq. ft. GFA 0.008 0.007 0.101 0.0007
Condominiums 1,000 sq. ft. GFA 0.008 0.007 0.101 0.0007
Mobde Homes 1,000 sq. ft. GFA 0.008 0.007 0.096 0.0007

EDUCATION
Schools 1,000 sq. ft. GFA 0.007 0.006 0.086 0.0006

COMMERCIAL
Business Park 1,000 sq. ft. GFA 0.007 0.005 0.080 0.0006
Day (are (enter 1,000 sq. ff. GFA 0.005 0.004 0.060 0.0004
Discount Store 1,000 sq. ff. GFA 0.005 0.004 0.060 0.0004
Fast Food 1,000 sq. ft. GFA 0.007 0.006 0.090 0.0007
Government Office Complex 1,000 sq. ff. GFA 0.009 0.007 0.104 0.0008
Hardware Store 1,000 sq. ff. GFA 0.005 0.004 0.060 0.0004
Hotel 1,000 sq. ff. GFA 0.007 0.006 0.089 0.0006
Medical Office 1,000 sq. ft. GFA 0.008 0.007 0.099 0.0007
Molel 1,000 sq. fl. GFA 0.007 0.006 0.089 0.0006
Movie Theatre 1,000 sq. ft. GFA 0.007 0.006 0.08S 0.0006
Office 1,000 sq. ft. GFA 0.007 0.005 0.080 0.0006
Resort Hotel 1,000 sq. ff. GFA 0.007 0.006 0.089 0.0006
Restaurant 1,000 sq. ff. GFA 0.007 0.006 0.090 0.0007
Shopping Center 1,000 sq. fl. GFA O.OOS 0.004 0.060 0.0004
Supermarket 1,000 sq. ff. GFA 0.005 0.004 0.060 0.0004

INDUSTRIAL 1,000 sq. ff. GFA 0.003 0.003 0.042 0.0003

(1) Refer to Appendix 9for methodologies and assumptions used in preparing this table.

(2) Use these emissions to determine post-mitigation emissions after applying percent mitigation
efficiendes applicable towards construdion workers' travel emissions.
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Table 9-4. Saeeing Table for Estimatiag Constnmoa Materials HlIlciing Emissions

RESIDENTIAL
Single Family 1000 sq. ft. GFA· 3.38 49.63 10.79 3.52
~rlmenls 1000 sq. ft. GFA 3.14 46.08 10.02 3.27
Condominiums 1000 sq. ft. GFA 3.04 44.67 9.71 3.17
Mobile Homes 1000 sq. ft. GFA 3.04 44.67 9.71 3.17

EDUCATION
Schools 1,000 sq. ft. GFA 6.71 98.55 21.43 7.00

COMMERCIAL
Business Park 1,000 sq. ft. GFA 7.91 116.28 25.28 8.26
Day (are Center 1,000 sq. ft. GFA 4.53 66.64 14.49 4.73
Discount Store 1,000 sq. ft. GFA 4.53 66.64 14.49 4.73
Fast Food 1,000 sq. ft. GFA 4.53 66.64 14.49 4.73
Government Offke Complex 1,000 sq. ft. GFA 7.91 116.28 25.28 8.26
Hardware Store 1,000 sq. ft. GFA 4.53 66.64 14.49 4.73
Hotel 1,000 sq. ft. GFA 5.93 87.20 18.96 6.19
Medical Office 1,000 sq. ft. GFA 7.91 116.28 25.28 8.26
Motel 1,000 sq. ft. GFA 5.93 87.20 18.96 6.19
Movie Theatre 1,000 sq. ft. GFA 4.53 66.64 14.49 4.73
Office 1,000 sq. ft. GFA 7.91 116.28 25.28 8.26
Resort Hotel 1,000 sq. ft. GFA 5.93 87.20 18.96 6.19
Restaurant 1,000 sq. ft. GFA 4.53 66.64 14.49 4.73
Shopping Center 1,000 sq. ft. GFA 4.53 66.64 14.49 4.73
Supermarket 1,000 sq. ft. GFA 4.53 66.64 14.49 4.73

INDUSTRIAL 1,000 sq. ft. GFA 4.68 68.77 14.96 4.88

E= (((pro/'d squar, lootage/7000}x(Tabl, 9-4 emission lactor}}/(Number of days to construd)}

Th.SI emissions were ,stimat,d using .nergy consumption valu,s provitletl in Energy and Labor in the
(onstrudion Sedor, B. Hannon, R. Stein"anti D. S,rb,~ Science, 7978, 202:837-847
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Table 9-5. Ex_pies of Calculating Proied Emissions

Unmitigated Daily Construction Emissions
Exhaust Emissions*

• Construction Workers' Travel
• Construction Material Hauhng
• Consti'Udion Equipment

Fugitive Dust &nissions**

Total Construction Emissions
,Construction Significance Thresholds
Signifimnt?

6.66
0.0028
0.95
511

37.93

6.66
75.00

No

97.93
0.0025

"13.98
. 83.95

MIA
97.93

100.00
No

21.30
0.270
3.04

18.23
MIA

21.30
550.00

No

7.01
0.0002
0.99
6.02

MIA
'44.94
150.00

No
Unmitigated Daily Operation Emissions

Exhaust Emissions 56.70 48.30 69710 4.20
Energy 0.04 4.02 0]0 0.14

Total Operation Emissions 56.74. 52.32 697.90 4.34

Operation Significance Thresholds I 55.00 II 55.00 . 5S0.00 150.00'
Signifimnt? Yes No Yes No

40.36
0.0510 .
5.23

35.07
N/A

40.36
75.00

No

593.09
0.0364

84.65
508.41

MIA
593.09
100.00

Yes

128.97
0.5824

18.40
109.99

MIA
128.97
550.00

No

42.11 .
0.0044
6.01

36.10'
7.74

49.85
150.00

No
Unmitigated Daily Operation Emiss~n$

Exhaust Emissions 57.00 32.30 560.50 .510
Energy 0.05 5.27 0.92 0.18

Total Operation Emissions 57.0S 37.57 561.42 5.88
Operation SignifiCance Thresholds 55.00 55.00 550.00 . 'lSO.OO

. Signifimn1? Yes No Yes No

Changed November 1993 9-23



Tallie 9-L Steps far CalmlaIiIg Proiadhis_ (Screilitg AaaIysis)

(lie ".wiIIg steps ",",spo.1I til tie 'lIIISb"dedportio• •1tile Bow cbtirt ill RglII"- '-3.J

1. . Determine if the project could be significant by comparing the proiett 10 the thresholds in Tables
6-2 and 6-1 .

2. Calculate COIIS1ruetion emissions USing screening Tables 9-1 (Total Conslrudiali), 9-2 (Construction
PM10), and '-3 (Construction Workers' Travel) to determine total mnslroclion emissions.

3. Calculate operation emissions using screening Tables 9-7 (Mobi~ Source) and 9-8 (Stationary
Source) 10 determine total operation emissions. (

4. Compare proiect construction emissions to thresholds in Section 6.4 to determine significance.

s. Compare proiect operation emissions to the thresholds in Section 6.2 or 6.3 to determine
significance.

6. Determine if the project could be cumulatively significant (Section 9.5).
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Tab~ 9·7. Saeening Tab~ for EstiDIGdng Moble Source Operatioa Emissions

RESIDENTIAL
Single Family Housing
Apartments
Condominiums
Mobile Homes
Retirement Community

EDUCATION
Elementary School
High School
Community College
University

Dwelling Unit
Dwelling Unit
Dwelling Unit
Dwelling Unit
Dwelling Unit

1,000 sq. ft. GFA*
1,000 sq. ft. GFA
1,000 sq. ft. GFA

Student

0.27
0.17
0.16
0.13
0.07

0.25
0.31
0.37
0.07

0.23
0.14
0.13
0.11
0.06

0.03
0.18
0.22
0.04

3.32
2.11
1.91
1.62
0.90

1.84
3.08
3.64
0.67

0.02
0.02
0.01
0.01
0.01

0.03
0.03
0.03
0.01

COMMERCIAL
Airport Commercial Ai~hl 3.66 1.58 33.06 0.32
Business Park 1,000 sq. ft. GFA 0.40 0.23 3.94 0.03
Day Care Center 1,000sq.ft.GFA 2.10 0.91 19.03 0.19
Discount Store 1,000 sq. ft. GFA 1.69 0.35 13.24 0.17
Fast Food w/Drive-Thru 1,000 sq. ft. GFA 16.02 1.91 117.77 1.62
Fast Food w/o Drive-Thru 1,000 sq. ft. GFA 19.21 2.29 141.26 1.94
Government Office Complex 1,000 sq. ft. GFA 0.72 0.45 7.29 0.06
Hardware Store 1,000 sq. ft. GFA 1.99 0.41 15.58 0.19
Hotel Occupied Room 0.26 0.06 2.07 0.02
Medical Office 1,000 sq. ft. GFA 0.91 0.39 8.20 0.08
Motel Occupied Room 0.25 0.06 2.01 0.02
Movie Theatre 1,000 sq. fl. GFA 1.88 0.39 14.68 0.18
Car Sales 1,000 sq. ft. GFA 1.27 0.55 11.50 0.11
Office (small) 1,000 sq. ft. GFA 0.42 0.24 4.07 0.03
Office (medium) 1,000 sq. ft. GFA 0.30 0.17 2.95 0.03
Office (large) 1,000 sq. ft. GFA 0.25 0.14 2.48 0.02
Office Park 1,000 sq. ft. GFA 0.32 0.18 3.13 0.03
Racquet Club 1,000 sq. ft. GFA 0.56 0.04 4.00 0.06
Research Cenler 1,000 sq. ft. GFA 0.22 0.14 2.24 0.02
Resort Hotel Occupied Room 0.28 0.07 2.22 0.03
Restaurant 1,000 sq. ft. GFA 2.56 1.11 23.17 0.23
Restaurant (high-turnover) 1,000 sq. ft. GFA 6.09 2.64 55.06 0.54
Shopping Center (small) 1,000 sq. ft. GFA 1.32 0.27 10.31 0.13
Shopping Center (medium) 1;000 sq. ft. GFA 1.02 0.21 7.97 0.10
Shopping Center (large) 1/000 sq. ft. GFA 0.79 0.16 6.16 0.08
Supermarket 1,000 sq. ft. GFA 4.43 1.27 36.56 0.42

(continued on next page)
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Table 9·7. Saeeing Table for Estimating Moble Source Operation Emissions (continued)

INDUSTRIAL
~hllndustrial 1,000 sq. ft. GFA * 0.20 0.12 1.97 0.020
H~ Industrial 1,000 sq. ft. GFA 0.04 0.03 0.42 0.004
Industrial Park 1,000 sq. ft. GFA 0.20 0.12 1.97 0.020
Manufaduring 1,000 sq. ft. GFA 0.11 0.07 1.09 0.010

INSTITUTIONAVGOVERNMENTAL
Clinic 1,000 sq. ft. GFA 0.58 0.14 4.69 0.06
Government Center 1,000 sq. ft. GFA 0.66 0.29 6.00 0.06
Hospital Beds 0.31 0.14 2.83 0.03
Library 1,000 sq. ft. GFA 1.08 0.18 8.20 0.11
Nursing Home Beds 0.07 0.04 0.74 0.01
U.S. Post Office 1,000 sq. ft. GFA 2.14 0.53 17.19 0.21

(
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Table 9·8. Saeening Table for Estimating Area SolD'ee Operation Emissions - Energy Consumption

RESIDENTIAL
Single Family Housing Dwelling Unit 0.00017 0.01916 0.00333 0.00067
Apartments Dwelling Unit 0.00017 0.02203 0.00333 0.00067
Condominiums Dwelling Unit 0.00017 0.01916 0.00333 0.00067
Mobile Homes Dwelling Unit 0.00017 0.01916 0.00333 0.00067
Retirement Community Dwelling Unit 0.00017 0.01916 0.00333 0.00067

EDUCATION
Elementary School 1,000 sq. h. GFA * 0.00017 0.01985 0.00345 0.00069
High School 1,000 sq. ft. GFA 0.00024 0.02773 0.00482 0.00096
Community College 1,000 sq. ft. GFA 0.00032 0.03655 0.00636 0.00127
University Student N/A N/A N/A N/A

COMMERCIAL
Airport Commercial A~hl N/A N/A N/A N/A
Business Park 1,000 sq. fl. FA 0.00024 0.02773 0.00482 0.00096
Day Care Center 1,000 sq. ft. GFA 0.00024 0.02773 0.00482 0.00096
Discount Store 1,000 sq. ft. GFA 0.00032 0.03718 0.00647 0.00129
Fast Food 1,000 sq. ft. GFA 0.00130 0.14903 0.02592 0.00518
Government Office Complex 1,000 sq. fl. GFA 0.00024 0.02773 0.00482 0.00096
Hardware Store 1,000 sq. ft. GFA 0.00032 0.03718 0.00647 0.00129
Hotel Occupied Room 0.00019 0.02142 0.00373 0.00075
Medical Office 1,000 sq. ft. GFA 0.00024 0.02773 0.00482 0.00096
Motel Occupied Room 0.00019 0.02142 0.00373 0.00075
Car Sales 1,000 sq. ft. GFA 0.00032 0.03718 0.00647 0.00129
Office 1,000 sq. ft. GFA 0.00024 0.02773 0.00482 0.00096
Raquel Club 1,000 sq. ft. GFA 0.00024 0.02773 0.00482 0.00096
Research Center 1,000 sq. ft. GFA 0.00024 0.02773 0.00482 0.00096
Resort Hotel Occupied Room 0.00006 0.00643 0.00112 0.00022
Restaurant 1,000 sq. ft. GFA 0.00130 0.14903 0.02592 0.00518
Shopping Center 1,000 sq. ft. GFA 0.00032 0.03718 0.00647 0.00129
Supermarket 1,000 sq. ft. GFA 0.00141 0.16195 0.02816 0.00563

INDUSTRIAL 1,000 sq. ft. GFA 0.00024 0.02773 0.00482 0.00096
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iJb~ 9·9. Future Year CO A4ustment Factors

(

1- Los Angeles 0.78 0.73 0.68 0.62 0.57 0.51 0.46 0.41
2- West LA. 0.79 0.74 0.69 0.63 0.58 0.53 0.48 0.42
3- Hawthorne 0.78 0.72 0.67 0.61 0.56 0.50 0.44 0.39
4- Long Beach 0.78 0.73 0.67 0.62 0.56 0.51 0.45 0.40
S- Pico Rivera 0.78 0.73 0.67 0.62 0.56 0.51 0.45 0.40
6- Reseda 0.78 0.72 0.67 0.61 0.56 0.50 0.45 0.39
7- Burbank 0.78 0.72 0.67 0.61 0.56 0.50 0.45 0.39
8- Pasadena 0.79 0.73 0.68 0.63 0.57 0.52 0.47 0.41
9- Azusa 0.80 0.75 0.71 0.66 0.61 0.56 0.51 0.46

10- Pomona 0.84 0.80 0.76 0.72 0.68 0.64 0.60 0.56
11 - Whittier 0.79 0.74 0.69 0.63 0.58 0.53 0.48 0.43
12- Lynwood 0.80 0.75 0.69 0.64 0.59 0.54 0.49 0.44
13 - Santa Clarita 0.85 0.81 0.77 0.73 0.69 0.65 0.61 0.58
14 - Lancasler 0.82 0.77 0.73 0.68 0.64 0.59 0.55 0.50
15 - San Gabriel Mountains 0.80 0.75 0.70 0.65 0.60 0.56 0.51 0.46
16 - La Habra 0.83 0.79 0.75 0.71 0.67 0.63 0.59 0.55
17 - Anaheim 0.80 0.75 0.70 0.65 0.60 0.55 0.50 0.45
18 - Costa Mesa 0.80 0.75 0.71 0.66 0.61 0.56 0.51 0.46
19 - EI Toro 0.95 0.93 0.92 0.91 0.89 0.88 0.87 0.85
20 - Cenlral Coslal 0.84 0.80 0.76 0.71 0.67 0.63 0.59 0.55

(21 - Capistrano Valley 0.87 0.84 0.81 0.78 0.74 0.71 0.68 0.65
22 - Norco 0.88 0.85 0.82 0.79 0.76 0.73 0.70 0.67
23 - Rubidoux 0.85 0.82 0.78 0.74 0.70 0.67 0.63 0.59

- Riverside Mag. 1.86 2.08 2.29 2.51 2.72 2.94 3.16 3.37
24 - Perris 0.96 0.95 0.95 0.94 0.93 0.92 0.91 0.90
25 - Lake Elsinore 1.17 1.21 1.25 1.30 1.34 1.38 1.42 1.47
26 - Temecula 3.87 4.58 5.30 6.02 6.74 7.45 8.17 8.89
27 - Anza 0.64 0.55 0.46 0.37 0.28 0.19 0.10 0.01
28 - Hemet 1.03 1.03 1.04 1.05 1.06 1.06 1.07 1.08
29 - Banning 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
30 - Palm Springs 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
31 - East Riverside (ounty 0.64 0.55 0.45 0.36 0.27 0.18 0.09 0.00
32 - Northwest San Bernardino Valley 0.75 0.69 0.62 0.56 0.50 0.43 0.37 0.31
33 - Upland 0.79 0.74 0.68 0.63 0.58 0.52 0.47 0.42
34 - Fontana · 1.32 1.41 1.49 1.57 1.65 1.73 1.81 1.89

- San Bernardino 3.34 3.93 4.51 5.10 5.68 6.27 6.85 7.44
35 - Redlands 0.96 \ 0.95 0.95 0.94 0.93 0.92 0.91 0.90
36 - West San Bernardino Mountains 0.77 0.71 0.66 0.60 0.54 0.48 0.43 0.37
37 - Crestline 0.97 0.96 0.95 0.94 0.94 0.93 0.92 0.91
38 - East San Bernardino Mountains 0.96 0.95 0.94 0.93 0.92 0.91 0.90 0.89

( ,
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Table 9·10. Air Qualty Analysis for Assessing Pro~d Alternatives •Format ExClllpie

Proposed
Proiect:
co
ROC
HOx
SOx
PM10
Alternative A:
CO
ROC
HOx
sax
PM10
Alternative B: .
CO
ROC
HOx
SOx
PM10
Alternative C:
CO
ROC
HOx
sax
PM10
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ASSESSING TOXIC AIR POLLUTANTS

CHAYfERI0

During the past decade, concern has grown over certain air pollutants (other than the criteria
pollutants) that may cause cancer or otherwise harm human health and the environment. Public
interest and hence public policy clearly demand that air toxics and acutely hazardous materials be taken
into account. Chapter 3 provides background information on air toxics, defining and explaining their
origins. Chapter 5 discusses the siting of sensitive receptors within a close proximity to toxic emission
sources. This chapter discusses three primary issues: 1) the analysis necessary for sources of air toxics,
2) the analysis necessary to assess the siting of sensitive receptors within a quarter mile of a toxic
source, and 3) the analysis necessary to assess risks from acutely hazardous materials. Figure 10-1
illustrates the sequential flow of these analyses.

Projects emitting significant levels of air toxics must be carefully evaluated, since air toxics may cause
harmful effects. Because of their known expected harmful effects, regulations adopted by the federal
and state governments and limited purpose districts restrict the levels of air toxics that may be emitted
from stationary sources (refer to Chapter 3 for background information.

Concern about toxies introduces a new dimension into the environmental planning process. Planners
must now be aware of air toxics and what is required to prevent their release. Historically,
environmental planning for air quality has focused on criteria pollutants, about which a great deal is
known and on which information can be built into the planning process. "Safe" limits are established
for criteria pollutants (ambient air quality standards), and thresholds for significant levels of emissions
can be established relative to the air quality standards threshold levels. Release of criteria pollutants at
levels exceeding the standards can cause reversible effects, such as eye irritation and coughing, as well
as irreversible health effects including deterioration of lung function. When emissions are kept at or
below the accepted threshold levels, no adverse health effects are expected to occur.

There are different types of toxies analysis depending on the type of toxic air pollutant and conditions
of release (Le., routine and accidental releases). Table 10-1 provides an overview of the compounds
that should be analyzed depending on whether there is a routine or accidental release.

The state is required to compile and maintain a list of substances recognized by th~ state ARB as
presenting a chronic or acute threat to health when present in the ambient air, including, but not
limited to, any neurotoxins, or chronic respiratory toxins. Table 10-2 provides a list of current state and
federal designated toxic contaminants (AB 1807 and federal NESHAPs) that should be analyzed for
chronic health hazards. Table 10-3 lists District-recommended air dispersion models for risk
assessment use. Table 10-4 provides a list of acutely hazardous materials that should be analyzed
where there is a risk of accidental release. Table 10-5 provides a list of air contaminants that should be
analyzed for acute health hazards during routine short-term releases.

As California is part of a belt of earthquakes and volcanic activity that circles the Pacific, there is
concern in the Basin regarding the siting of facilities that use acutely hazardous materials and their
proximity to active earthquake faults. The San Andreas fault, which extends almost the entire length of
the state, is an area of high seismic activity.

The U.S. Geological Survey (USGS) evaluates California earthquake probabilities. Its evaluations are
based on a probability model that assumes increased probability with elapsed time since the previous
major earthquake on a fault system. A repElrt by FEMA (Federal Emergency Management Agency,
1980) stated that a major earthquake in Southern California comparable to the great earthquake of
1857 (LA., 7.9 Richter) has a probability of occurrence greater that 50% in the next 30 years. The
Working Group of the USGS found that the earthquake hazard on the South San Andreas fault is at
least as high as that reported by FEMA. Planners should consult the Alquist/Priola maps to determine
if a project proposes to locate near an earthquake zone.
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10.1 Roles of the District and Local Governments

Both the District and local governments issue permits to sources that could emit toxic air or acutely
hazardous contaminants. The District regulates air toxics and acutely hazardous materials by issuing
operating permits which limit the amount of emissions. Local governments control the impact of air
toxics on sensitive receptors through land use decisions. The District has adopted Rule 1401 which
specifies limits for maximum individual cancer cases from new or modified stationary sources which
emit carcinogenic air toxies. Local governments grant discretionary permits for land uses emitting air
toxics and issue building permits for the construction of such facilities. In some cases, the local
government permit is for equipment that is directly related to a land use, such as a permit for a gas
station. Other times the equipment is an accessory to the primary land use, as would be the case with
the extensive consumption of gasoline fuels by internal combustion engines at a special activity center.

The local government is the lead agency with respect to the land use decision and any discretionary
permits that are required. The District is the lead agency for the District permit to construct and
operate. In both cases, the local governments and the District are the respective responsible agencies.
The lead agency must consult with responsible agencies. Refer to the front matter of this Handbook to
identify the appropriate District .number to contact regarding environmental documentation.

10.2 Local Government Land Use Permits (Cor Stationary Sources Emitting Toxic Emissions)

Most likely, planners will only see those projects that fall into one of two categories: (1) those that
involve a use new to the local government, or (2) those for an expanding use that is subject to a
discretionary permit. The local government's involvement for most existing uses, is often limited to
issuing business licenses, and building permits for minor alterations and equipment. When evaluating
permits for new uses, planners have the opportunity to focus on the land .use implications of the
proposed project. In considering air toxies, planners may use Table 5-1 which identifies land uses and
equipment commonly associated with significant toxic emissions, to determine when public health risk
assessment should be performed. Refer to Appendix 3 to obtain a full listing of toxic air contaminants
under District Rule 1401, ARB (AB 1807), and EPA (NESHAPs).

Planners can use the information in Table 5-1 to identify projects prior to consulting with District staff
and prior to the completion of the Initial Study and the preparation of the draft EIR. If the planner
determines that the project could have carcinogenic air toxies emissions, based on the District's
information, the EIR should thoroughly analyze the air toxies emissions and include a discussion of
land use compatibility issues.

In reviewing the EIR, local governments should consider the potential for carcinogenic toxic emissions
and threat of release of acutely hazardous materials due to earthquakes from a land use perspective.
Local governments should focus the analysis primarily on land use siting issues. As with toxies, the
District adopts rules to regulate emissions from these sources. In granting a land use permit that
involves carcinogenic toxic emissions or acutely hazardous materials, local government decision makers
should ask the following:

o What is the health risk to the population surrounding the facility?

o If a discretionary permit is granted to a significant source of toxic emissions, how will this
affect land use in the future?

o What are the health risks associated with siting a sensitive receptor within a quarter mile of a
source of toxic emissions?

o What is the risk of upset from siting a facility using acutely hazardous materials near an
earthquake zone? (i.e., Alquist/Priola zone).
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The EIR should provide technical information that will assist local governments in addressing these
issues. The District staff is available to review any air toxic analysis. The EIR does not need to address
District permitting requirements for stationary sources, since the District is responsible for enswing
that emissions from both small and large sources are kept at acceptable levels. The District permitting
process does not address land use compatibility or siting issues, which are the responsibility of local
governments.

Land use compatibility issues need only be addressed for: (1) projects that emit toxic air contaminants
as identified in District Rule 1401, AB 1807, and NESHAPs (2) the siting of sensitive receptors that
could be impacted by existing sources of toxic emissions, and (3) projects that have a risk of releasing
(either routinely or accidentally) acutely hazardous materials. Refer to Table 5-1 for an example of
land uses that could meet this criteria. In addition, if an existing source emitting toxic air contaminants
has not obtained a Rule 1401 permit and if a sensitive receptor is to be located within a quarter mile of
the existing source, the issue of land use compatibility should be considered.

10.3 District Permits

The District regulates levels of air toxics through a permitting process that covers both construction
and operation. Both new and existing industries routinely use materials classified as air toxies. For
both new and modified sources, the District has adopted Rule 1401, with which the project proponent
must comply before the project can be constructed and put into operation. A permit, when issued, will
allow the facility to operate and will specify the conditions, if any, that might limit its operation. The
District permit is granted on the basis of an independent environmental analysis conducted according
to CEQA Guidelines.

The District's CEQA Guidelines for permit processing consider the following types of projects
significant:

o Any project involving the emission or threatened emission of a carcino~enic or toxic air
contaminant identified in District Rule 1401 that exceeds the maximum individual cancer risk
of one in one million or 10 in one million if the project is constructed with best available
control technology for toxics (T-BACT) using the procedures in District Rule 1401

o Any project that could accidentally release an acutely hazardous material (Table 10-4) or
routinely release a toxic air contaminant posing an acute health hazard (Table 10-5)

o Any project that could emit an air contaminant that is not currently regulated by District rule,
but that is on the federal or state air toxics list (see Appendix 3 and Table 10-2)

Under CEQA, the District is the lead agency for District permits involving projects meeting these
criteria. The District will prepare a Negative Declaration when it is determined that the project does
not have a significant adverse impact on the environment pursuant to Article 6 of the District CEQA
Guidelines. The District will prepare a Mitigated Negative Declaration (MND) when it is determined
that the project may have significant adverse impacts on the environment, but that the permit applicant
can modify the project so as to eliminate all identified significant impacts or reduce them to a level of
insignificance. The District will prepare an EIR when it is determined through substantial evidence
that the project might produce significant adverse environmental impacts pursuant to Articles 7 and 9
of the District CEQA Guidelines.

The local government within whose jurisdiction the proposed project is located will be considered the
responsible agency. When the District prepates an EIR for its permit, the District will circulate both
the Notice of Preparation and draft EIR to the appropriate local government. The District provides
the local government, as responsible agency, the opportunity to review and comment on the EIR.
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10.4 Assessing Toxics/Acutely Hazardous Materials

Whenever a proposed project will likely entail the use of chemical compounds that: have been
identified in District Rule 1401; have been placed on the ARB air toxics list pursuant to AB 1807 or
EPA's National Emissions Standards for Hazardous Air Pollutants (NESHAPs) (Table 10-2) and air
toxic air contaminants of concern for acute exposure (Table 10-5); or will entail a facility using an
acutely hazardous material (Table 10-4), the project proponent should anticipate that some level of risk
assessment will be required. In addition, if a facility is using acutely hazardous materials near an
earthquake zone or sensitive receptor, a risk assessment should also be performed. The quantities
involved for some projects, and the actual release, may result in insignificant levels of risk. In such
cases, a very simple "worst case" screening assessment may make that case clear and allow permitting
to move ahead. In others, the situation may be uncertain or potentially result in unacceptable risks. At
that point, a refined risk assessment may be required. Additional information is available on how to
prepare a risk assessment by referring to the SCAQMD document, "Procedures for Preparing Risk
Assessments to Comply with the Air Taxies Rules ofthe SCAQMD," at the Public Information Center.

As required in the EIR, assessing toxics and acutely hazardous materials can be complex and time
consuming. It is important at the start to distinguish between those cases where some lesser level of
analysis may be sufficient and where nothing less than the most thorough assessment will serve the
public interest. Even with limited information, a screening procedure may define a "worst-case"
estimate of risk. Simple screening procedures may also give the basis for a more detailed assessment.
Contact the District local governments/CEQA unit if the Planner is unsure about the level of analysis
necessary.

A useful fust step in the screening procedure is to fmd out whether or not a risk assessment for the
facility has been required and performed under AB 2588. A facility will only have an AB 2588
assessment if it is an existing facility. Such an assessment will have brought together most though not
necessarily all of the information required for analysis. Information in all cases will include an estimate
of the quantities of materials that might be released based on: (1) data from emissions testing, (2) a
mass balance calculation, or (3) emission factors for types of processes.

When the District's screening procedure as detailed in the District's procedures for preparing risk
assessments is used, some simplified assumptions are made: flat terrain in an urban area, uniform.
emissions throughout the operation schedule, a source close to the property line. If the project is at
substantial variance from these conditions, the simple screening procedure may not be accurate.
Exposures to an urban population in a residential area are assumed to extend over the standard
reference lifetime of 70 years. Exposures in commercial or industrial areas, presumably limited to
working hours, can be adjusted downward.

The District's air toxics compliance guide, listed in'the references at the end of this chapter, will help an
applicant or consultant work through the required screening procedure, leading to an estimated
maximum cancer risk for each carcinogenic air contaminant. Although the District does not currently
regulate non-carcinogens, the risks associated with exposure to these air toxics may be assessed
following the guidelines established by the California Air Pollution Control Officers Association
(CAPCOA) for use in preparing risk assessments for the AB 2588 program.

In those cases where substantial potential risk may be involved, or where the simpler screening
approach leads to a determination of significance, a more extensive refined risk assessment will be
necessary. At that point, more detailed information will be required, such as:

Stack Height
Stack Diameter
Exhaust Gas Exit Velocity
Exhaust Gas Exit Temperature
Exhaust Gas Volume
Dimensions of Building Structures Near the Source
Dimensions of Area Sources
Land Use and Geographical Features Surrounding the Facility

10-4

(

c

(



It can be particularly important to have information available on land uses in the surrounding area, and
information such as: population distribution in ~eneral and population distribution by time of day;
locations of potentially sensitive receptors; locatIon and availability of emergency services and their
relative sophistication; and similar data.

EIRs for land uses that have the potential to emit toxics must address and identify potential risks
associated with siting, including identifying risks to surrounding land uses. The potential for risk and
impact on future land uses as well as impact on projects already in place should be considered. The
EIR should assist local government in making the land use decision that specifically will:

(1) Identify the risk to the population from the facility

(2) Evaluate future land use implications

(3) Incorporate mitigation measures when appropriate

Sometimes facilities that emit toxies can apply mitigation measures such as: adjusting the location of
equipment emitting toxies so that it is not upwind of sensitive receptors, and designating surrounding
properties for industrial uses. .

The CEQA> air toxic analysis is not a substitute for complying with District toxic regulations. The
project will' still need to undergo an in-depth risk assessment prior to issuance of a District permit.
Appendix 10 summarizes the procedures to be followed in complying with Rule 1401 and is a useful
guide for preparation of a toxic emission analysis for the EIR.

10.5 Siting of Sensitive Receptors

The local government will need to analyze the land use implications when siting a tQxic source within
its jurisdiction, particularly when sensitive receptors will be involved (refer to Chapter 5 for discussion
on sensitive receptors). Such an analysis is not a substitute for the subsequent District permitting
action over the source of the toxic emissions which requires a health risk assessment to be performed
pursuant to Rule 1401. Local government analysis of the land use implications should only be based on
an accurate health risk assessment, and the District staff is available to review such assessments.

Screening procedures identified in Chapter 5 will determine if further toxic emissions analysis is
necessary when siting a sensitive receptor in proximity to a project that releases air toxies. If the initial
screening indicates that the toxic emissions could exceed significance thresholds, the planners should
require a thorough analysis as part of the CEQA documentation.

Specifically, planners can require that a public health risk assessment be performed and reviewed by
the District. This type of assessment would involve summing risks from facilities within a quarter mile
radius to the proposed sensitive receptor. Local governments then need to determine if the risk is
acceptable in their community. The District uses the following standards for protecting existing
receptors from new sources of toxic emissions: exceedance of the maximum individual cancer risk of 1
in 1 million, or 10 in 1.million if the project has best available control technology for toxics (T-BAcr)o

The health risk assessment for sensitive receptors should be performed using the same methodologies
and inputs as those performed for a direct source of toxic emissions on the AB 1807 and NESHAPs
lists. Each facility that does not have a Rule 1401 permit should be included in the analysis to the
extent feasible. The toxic emissions should be quantified for each source using the District's
procedures for Rule 1401 and an individual cancer risk identified for the sensitive receptor in Chapter
5. Risk assessments that have been previously performed pursuant to AB 2588 and Rule 1401 can be
used in lieu of a new assessment. The analysis should include AB 2588 data, District Rule 1401 data,
AB 1807, EPA NESHAPs toxic compounds and toxic air contaminants of concern for acute exposure.
The project proponent should analyze publicly available information on health risks posed by nearby
sources of toxic emissions. The District serves as a clearinghouse for publicly available information on
toxic emissions and associated public health risks. This information is compiled from documentation
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required of toxic emitters by Rule 1401 and the AB 2588 Air Toxies Hot Spot Program. The applir-ant
should also make a reasonable attempt to obtain toxic information from any sources that could (
potentially affect the project site which IS not covered by Rule 1401 and AB 2588. Pursuant to CEQA
Guidelines Section 15151, if the information is not available, the sufficiency of the air toxies analysis
should be reviewed in light of what is reasonably feasible.

The EIR, at a minimum, should:

o Identify all potential land uses emitting toxies within a quarter mile surrounding the proposed
project

o List types of pollutants most commonly associated with these uses

o Check the AB 2588 database and identify any risk levels that have been reported

o Perform a health risk assessment for those pollutants listed on the AB 1807 and EPA
NESHAPs lists (Table 10-2), toxic air contaminants of concern for acute exposure (Table 10­
5), and data from District Rule 1401 and the AB 2588 program

10.6 Air Quality Modeling Tools

Table 10-3 lists the air dispersion models recommended by the District for use in performing risk
assessments. This list is consistent with the CAPCOA-recommended models. The most recent version
of these models should be used. The CAPCOA Air Toxies Hot Spot Program Risk Assessment
Guidelines should be consulted prior to performing any dispersion modeling.

References

Procedures for Preparing Risk Assessments to Comply with Air Toxics Rules of the South Coast Air
Quality Management District. Available from the District's Public Information Center.

Air Toxies ''Hot Spots" Infonnation and Assessment Aet of 1987. California Health and Safety Code
Section 44300 et seq.

Air Toxies ''Hot Spots" Program Risk Assessment Guidelines. California Air Pollution Control Officers
Association (CAPCOA); updated yearly. Available from CAPCOA for fee, (916) 676-4323.

Air Toxies Assessment Manual. California Air Pollution Control Officers Association (CAPCOA);
1987.

Toxie Air Contaminants (Chapter 3.5). California Health and Safety Code Section 39650 et seq.

Guideline on Air Quality Models (Revised). U.S. Environmental Protection Agency; 1986. EPA-450/2­
78-027R.

District Regulation 14. Rules and Regulations. Available from the District's Public Information Center.

California Air Resources Board prepares doc\UDents for each specific AB 1807 toxic air contaminant
which is identified. These documents are available from ARB. Contact the ARB's Public Information
Office at (916) 322-2990.

User guides for each particular air dispersion model are available and should be used with the
appropriate model. These manuals are available from U.S. EPA.
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Figure 10-1. Toxic Air Qu~ity An~ysis Flow Chart
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Table 10-1. Toxies Analysis Overview

• Carcinogenic compounds

• Compounds of concern for non-cancer health
effecfs from chronic exposure

• Compounds of concern for acute exposure

• Compounds of concern for acute
exposure from accidental release
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Table 10-2. Toxic Air Contaminants Identified Under A8 1807 and Federal NESHAPs

Acetaldehyde Combustion of fuel from mobile sources, agricultural burning, wildfires

Asbestos Manufacturing of brakes, acoustic ceiling tiles, gaskets, brake shoe rebuilders
and recyclers

Benzene Constituent of gasoline; used in organic chemical manufacturing, pharmaceuticals,
food processing

l,3-Butadiene Incomplete combustion of petroleum-derived fuels, petroleum refining, certain
fumigant production and styrene-butadiene copolymer production

Cadmium Secondary smelters; cement manufacturing plants; cadmium electroplating
facilities; oil or coal burning; sewage sludge incinerators

Carbon Use of pesticides; production of fluorocarbon, chlorinated paraffin wax, and
Tetrachloride carbon tetrachloride

Chlorinated Dioxins Manufacture of chemicals such as pesticides and wood preservatives;
and Dibenzofurans manufacture of PCBs, solid waste incinerators

Chloroform Manufacture of fluorocarbon 22 refrigerants and fluoropolymers; manufacture
of pharmaceuticals, laboratory use; water chlorination (POTWs); air stripping
towers, chemical manufacturing cooling towers; pulp bleaching in paper
manufacturing

Chromium VI Chrome plating, combustion of oil, coal, municipal waste and sewage sludge,
used in production of chromium chemicals and paints

Ethylene Dibromide Pesticide and solvent use; chemical feed stock for dye; manufacturing of
pharmaceuticals

Ethylene Dichloride Manufacture of vinyl chloride, solvents, paints, varnish, and finish removers;
metal degreasing, soaps and scouring compound

........................................................................................................................................................................................................................................................................................................................................................................................................

(Continued on next page)
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Tab~ 10-2. Toxic Air Contaminants Identified Under A8 1807 and Federal NESHAPs (continued)

Ethylene Oxide Sterilization; fumigation; surfactant manufacturing; ethylene oxide distribution

Formaldehyde Manufadure of resins, rubber and ~per products, dyes, plastics and cosmetics;
chemical sterilant, leather tanner, plating, preservative, embalming fluid and
fumigant; fuel combustion

Inorganic Arsenic Pesticide use; herbicide use arsenic mining; cement, glass, and chemical
manufacturing; agricultural burning; waste incineration; secondary lead smelting

Methylene Chloride Food processin~ manufacturing of paint removers, aerosols, degreasers,
polyurethane aam, electronics, chemical, and pharmaceuticals

Trichloroethylene POninylchloride production; adhesive, painting, and coating operation; refrigerant
an heat exchange operations; solvent applications; land POlWs; ground aeration;
air strippers

Nickel Production of polyvinylchloride for plastic products, fabrication facilities; landfills;
POlWs

Perchlorethylene Dry cleaning; degreasing, point, coatings, adhesives, aerosols and chemical
prOduction; printing operations

Vinyl Chloride Asbestos mining and milling; secondary smelting; solid waste and sewage sludge
incineration; electroplating and electrical equipment manufacturing; cement
manufacturing
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Tab~ 10-3. Distrid-Recommended Models for Risk Assessments

Flat

Complex

Point, Areo2

Point

Area2

Rural, Urban

Rural

Urban

Rural, Urban

15C2

COMPLEXI, RTDM

COMPLEXI, SHORTZ

15C2
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lOble 10-4. Acutely Hazardous Materials

Acetone cyanohydrin Trans-l,4-dichlorobutene
Acrolein Dichloroethyl ether
Acrylonitrife Dimethyldichlorosilane
Acrylyl chloride Dimethylhydrazine
Allyl alcohol Dimethyl phosphorochloridothioate .
Allylamine Epichlorohydrin
Ammonia (anhydrous) Ethylenediamine
Ammonia (aqueous solution, Ethyleneimine

cone. ~20%) Ethylene oxide
Aniline Ruorine
Antimony penfafluoride Formaldehyde
Arsenous trichloride Formaldehyde cyanohydrin
Arsine Furan
Benzal chloride Hydrazine
Benzenamine, 3-(trifluoromethyl)- Hydrochloric acid (solution,
Benzofrichloride conc. ~20%)
Benzyl chloride Hydrocyanic acid
Benzyl cyanide Hydrogen chloride (anhydrous)
Benzyl trichloride Hydrogen fluoride
Boron trifluoride Hydrogen peroxide (cone. ~52%)
Boron trifluoride compound Hydrogen selenide

with methyl ether (1:1) Hydrogen sulfide
Bromine Iron, pentacarbonyl-
Carbon disulfide Isobutyronitrile
Chlorine Isopropyl chloroformate
Chlorine dioxide Ladonitrile
Chloroethanol Methacrylonitrile
Chloroform Methyl bromide
Chloromethyl ether Methylene chloride
Chloromethyl methyl ether Methylene chloroformate
Crotonaldehyde Methyl hydrazine
Crotonaldehyde (f)- Methyl isocyanate
Cyanogen chloride Methyl mercaptan
Cyclohexylamine Methyl thiocyanate
Diborane Methyltrichlorosilane

Nickel carbonyl
Nitric acid
Nitric oxide
Nitrobenzene
Parathion
Peracetic add
Perchloromethylmercaptan
Phenol (liquid)
Phosgene
Phosphine
Phosphorous oxychloride
Phosphorous trichloride
Piperidine
Propionitrile
Propyl chloroformate
Propyleneimine
Propylene oxide
Pyridine,2-methyl-5-vinyl­
Sulfur dioxide
Sulfuric acid
Sulfur tetrafluoride
Sulfur trioxide
Tetramethyllead
Tetranifromethane
Thiophenol
TItanium tetrachloride
Toluene 2,4-diisocyanate
Toluene 2,6-diisocyanate
Toluene diisocyanate (unspecified

isomer)
Trichloroethylsilane
Trimethylchlorosilane
Vinyl acetate monomer
Vinyl chloride

(
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Tab~ 10-5. Toxic Air Contaminants of Concern for Acute Exposure

Ammonia
Acrolein
Arsine
Benzyl Chloride
Carbon Tetrachloride
Chlorine
Copper and Compounds
1,4-Dioxane
Ethylene Glycol Methyl Ether
Ethylene G~col Ethyl Ether
Ethylene G~col Monoethyl

Ether Acetate
Ethylene Glycol Monobutyl Ether
Formaldehyde
Hydrochloric Acid
Hydrogen Cyanide
Hydrogen Fluoride

Hydrogen Sulfide
Lead
Maleic Anhydride
Inorganic Mercury
Methyl Chloroform
Methylene Chloride
Nickel Compounds
Nitrogen Dioxide
Ozone
Perchloroethylene
{Tetrachloroethylene}

Phosgene
Propylene Oxide
Selenium
Sodium Hydroxide
Sulfates
Sulfur Dioxide
Xylenes
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MITIGATING THE IMPACT OF A PROJECT

CHAPTER 11

CEQA requires public agencies to take responsibility for protecting the environment. In regulating
public or private projects, agencies are expected to avoid or minimize environmental damage. The
purpose of an EIR is to identify the significant effects of a project on the environment, identify
alternatives to the project, and indicate the manner in which significant impacts can be mitigated or
avoided (PRC Section 21002.1). CEQA further states that a public agency should not approve a
project as proposed, if there are feasible alternatives or mitigation measures that would substantially
lessen any significant effects on the environment (unless all feasible mitigation has been applied and
overriding considerations are made pursuant to CEQA Guidelines Section 15093).

If the impacts cannot be mitigated below the significance threshold, they must nevertheless be reduced.
CEQA describes various types of mitigation as follows:

(a) Avoiding the impact altogether by not ta~ng a certain action or part of an action

(b) Minimizing impacts by limiting the degree or magnitude of the action and its
implementation

(c) Rectifying the impact by repairing, rehabilitating, or restoring the impacted
environment

(d) Reducing or eliminating the impact over time by preservation and maintenance
operations during the life of the action

(e) Compensating for the impact by replacing or providing substitute resources or
environments

Section 15041 (a) of the State CEQA Guidelines states that the lead agency has the authority to require
changes in any or all activities involved in a project in order to lessen or avoid significant effects on the
environment. With regard to any aspects of a project over which the Distri~t acts as a responsible
agency, the District has the authority to also require that changes be made to those aspects of the
project over which the responsible agency has authority. The District as a commenting agency has a
duty to recommend mitigation to lessen air quality impacts as the local agency responsible for air
quality.

Mobile source emissions in the SCAB and construction-related PMIO emissions in the Coachella
Valley are of particular concern to the District. In addition to CEQA requirements, mitigation of
impacts are necessary to achieve the federal and state ambient air quality standards. Specifically, all
future sources of emissions, including those associated with land development, must be mItigated to the
greatest extent possible to expeditiously achieve ambient air quality standards.

11.1 Overview of Mitigation Measures

This chapter contains a menu of mitigation measures that project proponents and local governments
can use to select those measures that are feasible to mitigate the project's impact. According to CEQA
Guidelines Section 15364, feasible means capable of being accomplished in a successful manner within
a reasonable period of time, taking into \account economic, environmental, legal, social, and
technological factors. Lead agencies are responsible for determining the feasibility of mitigation
measures. In instances where a project has a significant impact, CEQA requires that feasible
mitigation measures be applied to the project in order to reduce cumulative impacts and to reduce
individually significant impacts (Section 9.5, Chapter 9). The District considers a project to be
mitigated to a level of insignificance if its impact is mitigated below the thresholds in Chapter 6. Refer
to Chapter 6 to determine when an impact is significant.
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A project which incorporates all feasible mitigation measures and/or CEQA options for mitigation
(refer to CEQA Guidelines Section 15370 (a)(e» is considered to have substantially mitigated air (\',
quality impacts pursuant to CEQA Guidelines Section 15093 (b). However, if the project's emissions ,
are still over the significance level and the agency decides to approve the project, the lead agency must
prepare a Statement of Overriding Considerations pursuant to CEQA.

The Handbook establishes mitigation measures for reducing emissions associated with the construction
and operation of a project. These lists are not exhaustive. Both lead agencies and project proponents
are encouraged to identify and quantify additional mitigation. measures appropriate to individual
projects.

11.2 Criteria for Mitigation Measures

The project's net emissions will determine the impact that the project will have after mitigation
measures are applied. Net project emissions are determined by subtracting the emission reductions
due to mitigation measures from the total project emissions. The District recommends that only
mitigation measures which meet the following criteria (which are summarized in Table 11-1) can be
used in calculating a project's emission reductions to determine if the project could have a significant
air quality impact.

1. The efTect of the mitigation measures should coincide with the cause of the impact.

Mitigation measures should be linked to the phase of construction or operation that is generating the
impact to be mitigated. Project proponents should implement the mitigation measure in concert with
the activity that will generate the impact. For example, if the emissions caused by idling vehicles exiting
a congested parking lot are mitigated by the institution of a staggered work schedule, that work
schedule should commence when the project is initially occupied. In some cases, interim mitigation
measures will need to be implemented until the final mitigation is in place (Le., transit line to be built
at a later date, serving as mitigation).

Large projects that have several construction and operational phases should be linked to the particular
phase that creates the impact that the measures are mitigating. In addition, if the project is to' be
developed in phases and it is determined that mitigation measures need to become progressively more
stringent in order to reduce emissions, standards that act as triggers should be identified. For example,
a predetermined number of trips generated by the project could serve as a trigger for requiring the
implementation of a shuttle service at a shopping center.

2. The agency responsible for implementing the mitigation measures should have the resources to
carry out the mitigation.

When ensuring that the mitigation measures will be implemented, it is imperative that the fmancial
resources be available to carry out the mitigation measures. It is particularly important to demonstrate
the availability of funding where the mitigation involves capital expenditures. In most cases, the project
proponent can demonstrate financial resources for capital improvements by, for example, posting a
bond or entering into an enforceable development agreement with the local government.

3. To ensure implementation and enforcement, the mitigation should be enforceable by a legally
binding commitment.

Mitigation measures should meet the test of ,enforceability. Agencies can utilize mechanisms such as
recording the conditions of approval (including the mitigation measures) on the property title,
including conditions in developer agreements, posting bonds, adopting a local ordinance, drawing up a
legal agreement between the project proponent and the jurisdiction to implement the measures or by
placing phasing requirements on projects to assure a measure is in place before the next stage of a
project proceeds. It is the responsibility of the lead agency to determine the appropriate mechanism.
For public projects, lead agencies should request a verification by the responsible public agency that
the public improvement will be constructed in time to reduce the impact.
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4. The mitigation measures should define the basis for their monitoring and enforcement.

Assumptions used to quantify the effectiveness of the mitigation measure should be used as the basis to
determine implementation. For example, if a telecommunications program is used as a mitigation
measure to reduce ROC emissions from work trips, the assumptions (e.g., that one percent of the work
force will work at home each day) used in quantifying its effectiveness should become the basis for
determining whether or not a mitigation measure is being implemented.

Quantitative standards should be used whenever possible. If it is not possible to quantify the mitigation
measure, qualitative standards are appropriate. Only when all quantitative mitigation measures
reasonably available to the project have been applied should qualitative measures be used. More
details on use of qualitative analyses are provided in Section 11.9.

5. The mitigation measure can be reasonably accomplished within a reasonable time frame· by the
project proponent.

The lead agency should determine that the mitigation measures selected are reasonable, that targets
can be met within the stated time frame, and that the measures to be taken are within the project
proponent's legal authority. Interim targets should be established for mitigation measures that have a
long lead time (more than five years).

6. Public agencies should verify the efTectiveness assumed for any public improvements or
permitting requirements that are used as mitigation measurese

If mitigation measures are to be implemented by an agency other than the lead agency or the project
proponent, the responsible agency should verify the ability of the measure to reduce the project
emissions. The following questions should be asked to ascertain the validity and effectiveness of the
measure:

(1) What is the effectiveness of the improvement or permitting requirement in reducing the
impact?

(2) During what time frame will the measure be implemented?

(3) Is constrained funding available for public improvements (i.e., federal, state, or local
commitment to provide the funds)?

(4) Is the project proponent seeking a permit subject to the permitting requirements?

For example, if a project will generate fewer vehicle trips and therefore less emissions after the
development of a rail transit line, then before the reductions can be credited, the county transportation
commission should be consulted through the CEQA review process. The effectiveness of the rail line
for reducing trips should also be ascertained: Are trips being reduced within the same time frame
assumed for the project? Have federal, state, or local funds been set aside for the improvement?

For most transportation improvements, planners can consult with the county transportation
commission. If a transportation improvement is not in the biennial element of the Regional
Transportation Improvement Program (RTIP) or identified in the Regional Mobility Plan as having
funding, it should not be used as a quantifiable mitigation measure, unless the transportation
improvement will be privately funded through a development agreement enforceable against the
project proponent

11.3 Mitigation Measures Related to Construction

In many cases, the largest impact on air quality by land use projects is from emissions produced by
construction. Construction emissions are often dismissed as short term impacts and not examined as
thoroughly as are emissions associated with the long term operation of the project. Emissions from
construction, however, can be significant. Because widespread growth is anticipated in the SCAB along
with corresponding increases in construction activity, mitigating the impact of construction on air
quality should be emphasized. For example, grading one acre of land without implementation of
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mitigation measures can contribute 55 pounds of PM10 a day. The PM10 problem in the Coachella
Valley is largely caused by wind-blown dust in the desert areas. However, the second largest source of
PM10 is from construction activities.

The District's Rule 403 governs construction projects and other fugitive dust-generating activities. Rule
403 is primarily based on emission standards and does not contain/roject-specific mitigation measures.
As such, Rule 403 should be considered as a performance standar to any specific mitigation measures
required for any proposed project. Copies of Rule 403 and its Implementation Handbook can be
obtained from the District's Public Information Center at (909) 396-3600.

(

The mitigation measures to reduce air quality impacts of construction, demolition, or renovation
activities are identified in Tables 11-2, 11-3, and 11-4. Mitigation measures are categorized by the
source of emissions to be reduced. The percentage of emission reductions that can be expected from
implementation of mitigation measures is identified as that measure's control efficiency. The estimated
efficiencies represent the percent reduction in emissions anticipated from one of three source
categories from a project's construction activities (on-road mobile sources, off-road mobile sources,
and PM10 emissions). Efficiencies may differ for each pollutant depending on the mitigation measure,
emission source, and specific process affected. Wherever possible, a range of likely efficiencies are
provided. Using any efficiencies within this range should be supported by reviewing: a) the favorable
factors listed for each mitigation measure in Appendix 11, and b) the packaging guidance in Section
11.10. Additional justification can also be presented by the air quality analysis. The assumptions that
were used to determine these efficiencies are in Appendix 11. The assumptions (i.e., actions and/or
setting) used in determining the control efficiency of the mitigation measure should become the basis
for determining whether or not a mitigation measure is implemented. Where there are no control
efficiencies identified, a qualitative evaluation is appropriate. See Section 11.9 for more details on
performing a qualitative analysis.

The efficiencies listed in Tables 11-2, 11-3, and 11-4 along with the assumptions in Appendix 11,
represent data from case studies and reports, sources of which are referenced at the end of this
Chapter. In some cases, data for particular mitigation measures was unavailable. As such, these
measures may be quantified in the future as more programs are -implemented and monitored for
results. Other quantified data are subject to change as new information becomes available. In (
addition, these anticipated reductions are representative of conditions in the South Coast Air Basin and '
por~ions of SEDAB under the jurisdiction of the District and as such may not be applicable to other air
baslDS.

Planners may use one of two methods to quantify construction mitigation measures: (1) the control
efficiencies provided in screening Tables 11-2, 11-3, and 11-4; or (2) quantification calculation
procedures described in Appendix 11. The control efficiencies in the screening tables are based on
region-wide data and assumptions, and should be applied to the appropriate source category of
unmitigated emissions (refer to Chapter 9) to determine net emissions. Other sources of emissions
should be identified as appropriate for the project using the information in Appendix 11 and added to
the final total of unmitigated project emissions. An example of how to account for emissions by
pollutant and source category is provided in Table 11-9.

Figure 11-1 provides a graphic illustration of the process used to identify a project's unmitigated
emissions using the screening tables. As is shown in the shaded portion of the figure, once a project's
unmitigated emissions have been calculated, quantified mitigation measures can be applied to reduce
the potential air quality impact. Step-by-step instructions for using the screening tables to determine
unmitigated emissions are described in Table 11-1. These instructions correspond with the unshaded
portion of Figure 11-1. Appendix 11 identifies calculation procedures, emission' factors, and
assumptions necessary to determine the effectiveness of various mitigation measures and thus to
determine project specific reductions in emissions.

An example of a summary table that can be used to determine net project emissions is provided in
Table 11-5. Information provided in a similar format should be included in the EIR.

(
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11.4 Mitigation Measures Related to Operation

Emissions resulting from operation of a project are critical because these impacts continue throughout
the life of the project. It is important to remember that even in those cases where the emissions
related to operation are less than construction-related impacts, the operational emissions create long­
term impacts on air quality.

District-recommended mitigation measures to reduce air quality impacts of operational activities are
identified in Tables 11-6 and 11-7, in addition to the design-related mitigation measures which were
identified in Table 5-5. The mitigation measures are categorized by land use and by the emission
sources within each land use category. The percentage of emission reductions that can be expected
from implementation of mitigation measures is identified as that measure's control efficiency. The
estimated efficiencies .represent the percent of reduction in emissions anticipated from one of two
source categories associated with the project's operations activities (on-road mobile sources or
stationary sources). Efficiencies may differ for each pollutant depending on the mitigation measure,
emission source, and specific process affected. Wherever possible, a range of likely results is provided.
Using any efficiencies within this range should be supported by reviewing: a) the favorable factors
listed for. each mitigation measure in Appendix 11, and b) the packaging guidance in Section 11.10.
Additional justification can also be presented by the air quality analysis. The assumptions used in
determining these efficiencies are in Appendix 11. The assumptions (i.e., actions and/or setting) used
in determining the control efficiency of the mitigation measure should become the baSis for
determining if a mitigation measure is implemented. Where there are no control efficiencies
identified, a qualitative evaluation is appropriate. See Section 11.9 for more details on performing a
qualitative analysis.

The efficiencies listed in Table 11-6 and 11-7, along with the assumptions in Appendix 11, represent
data from case studies and reports, sources of which are referenced at the end of this Chapter. In
some cases, data for particular mitigation measures was unavailable. As such, these measures may be
quantified in the future as more programs are implemented and monitored for results. Other
quantified data are subject to change as new information becomes available. In addition, these
anticipated reductions are representative of conditions in the South Coast Air Basin and portions of the
SEDAB under the District's jurisdiction and as such may not be applicable to other air basins.

Furthermore, any site plan design and building design mitigation measures identified in Section 5.5 that
are already incorporated into the project should be quantified if possible or" should ·be qualitatively
discussed. See Section 5.5 for further discussion of design-related mitigation measures and Section
11.8 for caveats in using such measures as quantifiable mitigations.

There are three methods planners can employ to quantify operation mitigation measures: (1) the
control efficiencies provided in screening Tables 11-5 and 11-6; (2) the quantification calculation
procedures described in Appendix 11; or (3) the MAAQI model. The control efficiencies in the
screening tables are based on region-wide data and assumptions and should be applied to the
appropriate source category of unmitigated emissions (refer to Chapter 9) to determine net emissions.
Examples of how to use the screening tables are discussed in Section 11.3. Appendix 11 identifies
calculation procedures, emission factors, and assumptions necessary to determine the effectiveness of
various mitigation measures to determine project specific reductions in emissions. The MAAQI model
can also be used to quantify mitigation measures. This model can determine net emissions either
based on pre-s~t mitigation measures that rely on county averages, or planners can input project
specific data to determine efficiency. Chapter 9 provides additional discussion on the MAAQI modeL
In addition, the District's MAAQI model manual may be consulted.

In addition, many models and studies have identified procedures for analyzing transportation control
measures, and estimating travel and emission effects of implementing transportation control measures.
These resources provide more complex methodologies for determining a mitigation measure's
effectiveness and can be used in lieu of the simplified approaches in this Handbook.

A summary table that can be used to determine net project emissions is provided in Table 11-8.
Information provided in a similar format should be included in the EIR.
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11.5 Other Mitigation Measures

Project proponents and local planners are also encouraged to identify other types of mitigation not
suggested in this Handbook or in the 1991 AQMP. Local governments and project proponents are
often in the best position to identify unique mitigation measures. For example, in an urban area, a
community may have designated an extensive network of bicycling paths. This community could
require access, dedications for future bicycle pathways and support facilities (e.g., showers, lockers, and
storage areas) to encourage travel by bicycles rather than by automobile. Such specific mitigation for
the community is best developed at the local level.

As with the other mitigation measures, the EIR should quantify the effectiveness of unique mitigation
measures whenever possible. In those inst.ances where quantification is not possible, a qualitative
analysis should be provided. Lastly, the assumptions used to determine the effectiveness 8I'.d the
source from which estimates were obtained should be identified and the guidelines for preparing such
an analysis in Section 11.9 consulted.

11.6 Mitigation for Cumulative Impacts

The District recommends that all cumulatively significant projects apply feasible mitigation measures
to a project's contribution to reduce region-wide cumulative impacts. Refer to Chapter 11 for an
identification of mitigation measures and the potential for emissions reductions.

11.7 Orr-Site Mitigation

A project with a significant air quality impact may be able to mitigate the impact below the threshold of
significance by reducing emissions off-site through off-site improvements. Off-site emission reductions
can come either from stationary or mobile sources. For example, NOx emissions from vehicle trips
could be reduced by installing solar water heaters in a residential development. The off-site mitigation
measures should meet the same standards as on-site miti~ation, and be enforceable and quantifiable.
The emission reductions resulting from off-site mitigatIon can only be credited within the same
pollutant. Reducing emissions for one pollutant and crediting it to another is not permissible.

Off-site improvements can include the following:

Park-and-ride lots
HOV bypass lane
Class 1 bike path
Transit shelters and benches
Contributions to transit
HOV capital improvements
Clean fuel dispensing station
Contributions to a local shuttle service
Purchase of clean fuel vehicle for another facility
Purchase of clean fuel transit buses
Purchase of CNG school buses

11.8 Quantification Issues

There are four key issues relating to quantifying emission reductions that planners need to consider.
These involve adding the emission reductions for different mitigation measures to determine net
emissions associated with the project; selecting efficiencies for mitigation measures; determining
whether the assumptions used to determine the effectiveness of the mitigation measures are
reasonable; and determining emission reduction credits for site plan and building design mitigation
measures.

11-6
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Adding Emission Reductions. In order to determine net emissions for a project, the emission
reductions attributed to each mitigation measure applied to the project need to be subtracted from the
project's unmitigated emissions. The screening tables in 9hapters 9 and 11 have been developed in
such a way that planners can apply the efficiencies from mitigation measures identified in the tables in
Chapter 11 to the project's emissions that are derived by using the tables in Chapter 9. Mitigation
measures have been divided into five source categories to correspond with the five source categories
listed in the Chapter 9 screening tables. These include three source categories for construction
mitigation:

o On-road mobile emissions associated with construction work trips (Table 11-2)

o Off-road mobile emissions associated with construction equipment (Table 11-3), and

o PM10 emissions from grading, etc. (Table 11-4);

and two source categories for operation mitigation:

o On-road mobile emissions associated with vehicle trips (Table 11-6)

o Area source emissions associated with energy consumption (Table 11-7).

The percentage efficiency for any mitigation measure in Tables 11-2 through 11-7 should be applied to
the corresponding source category table in Chapter 9 (Tables 9-1 through 9-4 and 9-7, 9-8). The
resulting emission reductions should be subtracted from the unmitigated emissions derived in C~apter

9.

The efficiencies in each of the five tables are generally additive, with the following exceptions:

1) Table 11-3 (Mitigation for Off-Road Mobile Source - Construction) assumes that only
one of the four mitigation me'asures can be applied to any construction site;

2) Table 11-4 (Mitigation for PM10 Emissions - Construction) efficiencies apply when
only one measure within a source category (e.g., grading, paved roads, or unpaved
roads) is applied. If more than one mitigation measure within a source category is
applied, the efficiency of the second measure must be adjusted to account for the
reduction in unmitigated PM10 emissions from the first measure. To quantify this
impact, see Table A11-9 of the Appendix to Chapter 11 for specific direction.

The same procedures can be used when quantifying unmitigated emissions using the methodologies in
the Appendix to Chapter 9 and in quantifying emission reductions using the methodologies in the
Appendix to Chapter 11.

Selecting Efficiencies. The screening tables that identify efficiencies for mitigation measures often
provide a range of efficiencies. Planners should select efficiencies that best coincide with the on-site
characteristics for the project as well as the community the project is located in. The low and high
numbers represent the range of efficiencies planners can select from. Unless justified, the low end of
the range should be used. Planners can use the favorable factors identified in Appendix 11 to justify a
higher rate of efficiency. In addition, planners can use the guidance in Section 11.10 to select the
higher end of the range when there may be synergistic effects between packages of mitigation measures
and the low end when there may be neutral or conflicting effects. Finally, a third criterion should be
considered when applying mobile source mitigation measures in Table 11-6, where the ranges of
effectiveness also reflect how much of a project's daily trip generation is due to the type of trip being
mitigated. For example, a restaurant generates a significant number of daily vehicle trips, most of
which are non-work (e.g., customer) trips. Consequently, a mitigation measure that reduces employee
work trips is likely to reduce few trips relative to the facility's total daily trips. In such a case, the low
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end of the efficiency range is appropriate. On the other hand, a commercial office project's daily trips
are largely work-related.

The two previous criteria noted above should be used to select a value within the efficiency range for
all mitigation measures. For mitigation measures in Table 11-6, the trip generation criteria should also
be considered as the primary criterion for selecting a value.

Assumptions. Another of the key quantification issues that planners face is determining whether or
not the reduction in emissions assumed through the implementation of mitigation measures is
"reasonable." The test of reasonableness depends on two primary factors: (1) the assumptions used in
determining the reduction, and (2) the emission factors used to calculate the emissions. For mitigation
measures identified in this Handbook, planners can refer to the mitigation measure effectiveness
numbers in Tables 11-2, 11-3, 11-4, 11-6, and 11-7 to assess whether or not the percentage of reduction
is reasonable.

In situations where planners are unsure of the reasonableness of assumptions, planners can confer with
the District and/or make the assumptions enforceable. This can be accomplished by requiring that the
assumptions used in determining the effectiveness, and thus the net impact of the project on air quality,
are also used as the measurement of whether or not a mitigation measure has been implemented. For
example, if it is assumed that five percent of the work trips to the site will be reduced through
telecommuting, then the mitigation monitoring program should use the five percent participation rate
as the indicator of whether a measure has been implemented pursuant to AB 3180.

Vehicle trips are generally the greatest source of emissions from the operation of a project. As such,
the assumptions about trip reduction are critical to assessing the overall impact of a project on air
quality. In particular, the use of transit as mitigation and assignment of future trips to transit and other
modes of travel should be reviewed. It is important that projects depending on transit or other modes
of travel to reduce vehicle trips use appropriate trip assignment percentages. A trip assignment
percentage refers to that percentage of future trips projected to be made by a single occupant vehicle,
carpool/vanpool, transit, walking, bicycling, etc. Transit agencies should verify that service is available
and passenger capacity exists to support the assumptions. In addition, the number of trips to be
mitigated through measures such as carpooling programs needs to be "reasonable."

Emission reductions for site plan and building design mitigation measures. While mitigation
measures can be added to a proposed project, some mitigation may have already been incorporated
into the site plan and/or building design (Section 5.5), and have become a part of the project's
description.

These design measures can be credited for quantified emission reductions only if energy or mobile
source credits were not already included in the project's non-mitigated analysis of impacts. For
example, a development that will include bicycle shower and locker facilities may take credit for
reducing vehicle trips in the traffic study of the environmental analysis. In turn, the calculation of the
project's non-mitigated emissions may reflect such a design measure. However, additional credit may
not be taken in the project's mitigation measure analysis, as the vehicle trip and emissions reductions
would be double-counted.

(

(

11.9 Qualitative Analysis

In mitigating the air quality impacts of a development proposal, quantitative mitigation measures
should be used to the extent possible to demonstrate reduction of emissions below thresholds of
significance. However, not all effective mitigation measures can reasonably be quantified. Once all
reasonably available mitigation measures have been applied to a project, it is appropriate to apply
qualitative measures whose specific emission reductions are not known. Such a qualitative analysis can
be used to further reduce air quality impacts of a project.

Qualitative mitigation measures can also be used to mitigate significant impacts to below the thresholds
of significance identified in Chapter 6. In making such a finding, the air quality analysis should identify (,
the rationale used to arrive at such a determination. Use of non-quantified mitigation measures to ,
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reduce significant amounts of emissions should be used with discretion, however, as many non­
quantified measures are unlikely to produce substantial reductions.

An air quality analysis that describes the effectiveness of implementing non-quantified mitigation
measures should address, but not be limited to, the following issues:

1. What is the source category (e.g., Work Trips, Energy Use, Congestion Reliet) being affected
and how significant are emissions from that category? For example, work commute trips
constitute the majority of vehicular trips to office worksites. Mobile source emissions may in
turn constitute the majority of total emissions from these land uses. Consequently, a
mitigation measure that would reduce work commute trips to an office park has the potential
to reduce a significant amount of vehicle trips and the corresponding emissions. Conversely, a
mitigation measure that reduces energy use from swimming pools is likely to have a much
smaller emissions reduction potential.

2. What are the pollutants affected by the emission source category? For each source category,
measures reduce ROC, CO, NOx, PM10, and SOx to varying degrees. For example, energy
use primarily generates NOx emissions while construction grading and demolition creates
significant levels of PM10. Consequently, a mitigation measure that reduces emissions from
demolition and grading activities during the construction phase may reduce substantial
amounts of PM10 but is unlikely to reduce substantial levels of ROC, CO, NOx, or SOx. The
qualitative analysis should identify the pollutants associated with the emission source category
and draw conclusions accordingly.

30 Are there favorable factors associated with a mitigation measure? As with the quantified
mitigation measures, the success of any mitigation measure is largely dependent on the project
setting. This can include site-specific conditions and/or characteristics in the local vicinity.
Favorable factors can improve the effectiveness of a mitigation measure and facilitate greater
emission reductions. The analysis should identify all those factors which are likely to produce
more favorable results.

4. Are any of these measures, when combined with other proposed mitigation, likely to
complement or impact the effectiveness of any other measures? Some combinations of
measures can produce synergistic or non-complementary reactions that increase or decrease
the effectiveness of the actions. The analysis should identify whether tne qualitative mitigation
measures are likely to produce such reactions with other measures and identify potential
impacts (See Section. 11.10 below).

11.10 Packaging of Mitigation Measures

In many cases the most effective way to reduce a project's impact is to package mitigation measures. In
selecting a package of mitigation measures, a lead agency and/or project proponent takes into account
several criteria, including the nature of the significant impact requiring mitigation, those measures that
are most reasonable and cost-effective, and the applicability of the measures to the project.

Another important criterion for packaging should be to combine mitigation measures that will improve
and maximize their aggregate effectiveness. While Tables 11-2, 11-3, 11-4, 11-6, and 11-7 attempt to
quantify the effectiveness of isolated mitigation measures, the actual effectiveness of many measures is
affected by other measures within the same source category that are implemented as part of a package.
Mitigation measures can complement one another or detract from their individual effectiveness
depending on upon site-specific and local co~ditions. The ways in which mitigation measures interact
can be divided into three basic groups: Neutral, Synergistic, and Non-Complementary.

Neutral measures. These measures exhibit no change in effects when combined. Neutral actions
generally fall into two categories: combinations that address different sources of emissions and
combinations that affect different targets within a source of emissions. For example, mitigation
measure from one source of emissions such as energy reduction are most likely to have a neutral affect
on another source that reduces vehicle trips to the site. In addition, two neutral measures can target
different markets within the same source of emissions without affecting the effectiveness of each such
as when some mitigation measures target work trips and other measures target non-work trips.
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Synergistic measures. These measures are complementary to the extent that the combined effects are
greater than the sum of the effects if the two measures were implemented separately. For example,
incorporating a mitigation measure that provides anon-site transit stop is more effective when
discounted transit passes are provided to employees. These measures should be the primary focus of
packaging efforts. At the present time, there are no procedures for providing extra emission reductions
for these types of packages, however by packaging measures that have synergistic effects the likelihood
of the measures successfully mitigating the impact is increased.

Non-complementary measures. These measures reduce the effectiveness of one another when
combined. When implemented together, the combined efficiency in reducing emissions is less than the
sum of the benefit in implementing each measure individually. For example, measures that address the
same target market as in the case of seeking to reduce the number of work trips to a site by
encouraging telecommuting and compressed work schedules (e.g. working 40 hours in 4 days) could
result in less emission reductions than if the telecommuting measure was packaged with ridesharing
incentives.

Steps for Developing Effective Packages of Mitigation Measures. In selecting and evaluating a
package of mitigation measures, planners and/or project proponents should consider the following
steps:

1. Identify those mitigation measures that will have neutral effects on the remainder of measures
in the proposed package. For these measures, estimate the emission reduction efficiency
assuming that the packaging will not affect the effectiveness of these mitigation measures.

2. Identify whether the package includes combinations of measures that are potentially non­
complementary. Determine if this package of mitigation measures is likely to result in less
emission reductions due to the conflict. If so, revise the package to reduce the- conflict.

(

3. Identify whether the package includes combinations of measures that are potentially
synergistic. For synergistic mitigation measures, it may be appropriate to base the
effectiveness on the higher end of the range if the project site and community are consistent
with the favorable factors identified for each measure in Appendix 11.

(
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Tab~ 11·1. Criteria for Mitigation Measures

1. Implementation of mitigation should coincide with environmental impact.

2. Adequate resources should be available to ensure implementation of mitigation.

3. Mitigation should be enforceable by a legally binding commitment.

4. Standards should be defined for monitoring and enforcing mitigation.

S. Mitigation should be able to be reasonably accomplished within areasonable timeframe.

6. Public proiec:ts and other agencies' permit conditions should be verified when identified as
mitigation.
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Table 11-2. Mitigation for On-Road Mobile Source Emissions - Construction

• ConOgure construction parking to minimize traffic interfer· NQ
ence

• Provide temporary traffic control during all phases of NQ
construdion activities to improve traffic flow (e.g., flag
person)

• Schedule construdion activities that affect traffic flow to NQ
off-peak hours (e.g., between 7:00 p.m. and 6:00 a.m. and
between 10:00 a.m. and 3:00 p.m.)

• Develop a trip reduction plan to achieve a1.5 AVR for 0.1-2.2% 0.1·2.9% 0.1-2.9% 0.1·2.9%
construction employees

• Implement ashuttle service 10 and from retail services and 0.1·1.0% 0.1-1.3% 0.1·1.3% 0.1·1.3%
food establishments during lunch hours

• Develop aconstruction traffic management plan that NQ
includes, but is nOllimited to:

-Rerouting construction trucks off congested streets

.. Consolidating truck deliveries

.. Providing dedicated turn lanes for movement of construc-
tion trucks and equipment on· and off·site

• Prohibit truck idling in excess of two minutes NO

* These efficiencies represent additive redudions from unmitigated on-road mobde source construdion emissions (Table 9-3) The resulting emission
reductions can be subtraded from the ummitigafed totak. These data will be updated as more information becomes available. More detailed
descriptions of nitigation measures are included in Appendix 11.

When efficiency is provided as a range:
if proiect-speciftc efficiency is unknown, use the lowest number given;
if proied-specific efficiency is utihzed, provide supporting analysis and documentation.
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Table 11-3. Mitigation for OR-Road Mobne Source Emissions - Construction

• Methanol-fueled pile drivers 54% +29% 25% 95%

• Suspend use of all construction equipment operations during NO
second stage smog alerts. For daily forecast, call (BOO)
242-4022 (LA. and Orange counties) or (BOO) 367-4710
(San Bernardino and Riverside counties)

• Prevent trucks from idling longer than two minutes NO

• Use electricity from power poles rather than temporary 99% 97% 98% 98%
diesel power generators

• Use electricity from power poles rather than temporary 99% 96% 99% 98%
gasoline power generators

• Use of methanol or natural gas on-site mobile equipment 54% +29% 25% 95%
instead of diesel

• Use of propane- or butane-powered on-site mobile equip- 53% +53% 96% 18%
ment instead of gasoline

* 'Jh...fficiencies represent additive redudions from unniligated on-road mobU. source construction emissions (Tabl. 9-1) Th. resulting emission
reductions can be subtraded from the ulMlitigated totals. These data will be updated as more information becomes available. More detailed .
descriptions of nitigafion measures are included in Appendix 11.
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Table 11-4. Mitigation for PM10 Emissions - Construction

GRADING

• Apply non-toxic so~ stabdizers according to manufadurers'
specification to all inactive construction areas
(previously graded areas inactive for len days or more)

• Replace ground cover in disturbed areas as quickly as
possible

• Enclose, cover, water twice daily or app~ non-toxic soil
binders according to manufacturers' specifications, to
exposed piles (i.e., gravel, sand, dirt) with 5% or greater silt
content

• Waler active sites 01 least twice daily

• Suspend all excavating and grading operations when wind
speeds (as instantaneous gusts) exceed 25 mph

• Monitor for particulate emissions according to District-sr­
ified procedures. For information, call (7T4) 396-360 .

• Alilrucks hauling dirt, sand, sod, or other loose materials are
to be covered or should maintain alleast two feet of
freeboard (i.e., minimum vertical distance between top of the
load and lhe 10f of the Irader) in accordance with the
requirements 0 eve Section 23114

PAVED ROADS

• Sweep slreets 01 the end of the day if visible sod material is
carried onlo adiacent public paved roads (recommend water
sweepers with reclaimed water)

• Install wheel washers where vehicles enter and exit unpaved
roads onlo paved roads, or wash off trucks and any equip­
ment leaving the site each trip

30-65%

15-49%

30-74%

34-68%

NQ

NO

7-14%

25-60%

40-70%

~)im~m~~~*~**~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ y~y •••••••~

* lbese efficiencies represent additive redudions from unnifidated PMl0 construction emissions (Tabl, 9-3). The resulting emission reductions
can be subtracted from the umnitigated subtotals (Unpaved Road, Paved Road, Demolition, Gractlllg, Asbestos). These data w;1 be updated as
more infol11lltion becomes avadable. More detailed descriptions of mitigation measures are induded in Appendix 11.

** Adctdive reductions: Redudions in enissions obtained from one source category, then added to that from another source category.

When .fficiency is provided as a range: '
if proiect-spedfic efficiency is unknown, use th.lowesf number given;
if proied-specific efficiency is utibzed, provide supporting analysis and documentaflon. (continued on nexl page)
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Table 11·4. Mitigation for PM10 Emissions • Construction (continued)

UNPAVED ROADS

• Apply water three times daily, or non-toxic sod stabilizers 45-85%
according to manufadurers' specifications, 10 all unpaved
parking or staging areas or unpaved road surfaces

• Traffic speeds on all unpaved roads to be reduced 10 15 40-70%
mph or less

• Pave construdion roads that have atraffic volume of more 92.5%
than SO daily trips by construction equipment, 150 total
dai~ trips for all vehicles

• Pave all construction access roads at least 100 feet on to 92.5%
the site from the main rood

• Pave construction roads that have adaily traffic volume of 92.5%
less than SO vehicular trips

* 'Ih.. efficiencies represent additive reductions from unnitigated PMl0 construction emissions (Table 9-2). The resulting emission reductions
can be subtracted from the umnitigated subtotals (Unpaved Road, Paved Road, Demolition, Grading, Asbestos). These data will be updated as
more infol11lltion becomes avadable. More detalW descrtpfions of mMgallon measures are included in Appendix 11.

** Additive reductions: Reductions in enissions obtained from one source category, then added to that from another source category.

When efficiency is provided as a range:
if proiect-specific efficiency is unknown, use the lowest number given;
if proied-specific efficiency is ulihzed, provide supporting analysis and documentation.
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Table 11-5. ldeallyiag Nel (oaslrudioa Emissions

Grading!
Demolition
Fugitive Dust

Fugitive Dust
from Roads

(onstrudion
Equipment

Work
Trips

Non-Work
Trips

Truck
Trips

Energy
Usage

Traffic
Impacts

Unmitigated Emissions:
Total Net Proiect Emissions:
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Table 11-6a. Mitigation for On-Road Mobile Source Emissions - Operation (Residential)

• Include satellite telecommunications centers in residential 0.1-0.7% 0.1-0.9% 0.1-0.9% 0.1-0.9%
subdivisions

• Establish ashuule service from residential subdivisions to 0.1-0.2% 0.1-0.3% 0.1-0.3% 0.1-0.3%
commercial core areas

• Construct on-site or off-site bus turnouts, passenger benches, 0.2-1.9% 0.2-2.5% 0.2-2.5% 0.2-2.5%
and shelters

• Construct oR-site pedestrian facility improvements, such as 0.1-0.3% 0.1-0.4% 0.1-0.4% 0.1-0.4%
overpasses and wider sidewalks

• Include retail services within or adiacentto residential 1.0-4.0% 1.3-6.0% 1.3-6.0% 1.3-6.0%
subdivisions

• Provide shuttles to maior rail transit centers or multi-modal 0.1-0.3% 0.1-0.5% 0.1-0.5% 0.1-0.5%
stations

• Contribute to regional transit systems (e.g., right-of-way, NQ
capital improvements, etc.)

• Synchronize traffic lights on streets impacted by development 4.0-8.0% 4.0-8.0% 4.0-8.0% 4.0-8.0%

• Construct, contribute, or dedicate land for the provision of 0.1-0.6% 0.1-0.8% 0.1-0.8% 0.1-0.8%
off-site bicycle trails linking the facility to designated bicycle
commuting routes

(

(

* lhese efficiencies represent additive redudions from facibly operations, speciftcal~ unrrit~ofed enissions from On-Road Mobile Sources (i.e.,
Work Trips, Non-Work Trips, Congestion Rebef, Truck Trips, Off-Road Vehicles). These effldencies can be subtracted from the corresponding ,
unmitigated enissions from this category (Table 9-7). These data will be updated as more infol11lltion becomes available. More detailed
descriplions of niligolion measures are included in Appendix 11. (

When effidency is provided as a range:
if proied-specific eHiciency is unknown, use th.lowest number given;
if proiect-specific ,ffkiency is utihzed, provide supporting analysis and documentation.
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Table 11-6b. Mitigation for On-Road Mobile Source Emissions - Operation (Commerical)

• Provide preferential parking spaces for carpools and 0.1-1.0% 0.1-1.3% 0.1-1.3% 0.1-1.3%
vanpools and provide 71T minimum vertical clearance in
parking facilities for vanpool access

• Implement on-site circulation plan in parking lots to reduce NO
vehicle queuing

• Improve traffic flow at drive-throughs by designing separate NO
windows for different functions and by providing temporary
parking for orders not immediately ready for pickup

• Provide video-conference facilities NO

• Set up resident worker training programs to improve iob/ NO
housing balance

• Implement home dispatching syslem where employees Negl. 0.1% 0.1% 0.1%
receive routing schedule by phone instead of driving to work

• Develop a program to minimize the use of fleet vehicles NO
during smog alerts (for businesses not subiect to Regulation
XV or XII)

• Use Iow-emission fleel vehicles NQ
-TLEV
- ULEV
- LEV
-lEV

• Reduce employee parking spaces for those businesses 0.1-2.2% 0.1-2.9% 0.1-2.9% 0.1-2.9%
subiect to Regulation XV

(continued on next page)
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* 1hese8fficiencies represent additive redudions from facihly operations, speciftcal~ unnitigated enissions from On-Road Mobile Sources (i.e.,
Work Trips, Non-Work Trips, Congestion Rebel, Truck Trips, Off-Road Vehicles). These efftdencies can be subtracted from the corresponding
unmitigated enissions from this category (Table 9-7). These data will be updated os more infoll1lJtion becomes available. More detailed
descriptions of nitigation measures are included in Appendix 11.

When efficiency is provided as a range:
if proiect-specific efficiency is unknown, use the lowest number given;
if proied-specific efficiency is utitlzed, provide supporting analysis and documentation.



Table 11-6b. Mitigation for On-Road Mobile Source Emissions - Operation (Commerical) (continued)
/
\

• Implement a lunch shuffle service from aworksite(s) to food 0.4-1.5% 0.5-1.8% 0.5-1.8% 0.5-1.8%
establishments

• Implement compressed work-week schedules where weekly
work hours are compressed into fewer than five days
- 9/80 0.8-7.6% 1.0-10.0% 1.0-10.0% 1.0-10.0%
- 4/40 1.5-15.3% 2.0-20.0% 2.0-20.0% 2.0-20.0%
- 3/36 3.1-40'.0% 4.0-40.0% 4.0-40.0% 4.0-40.0%

• Develop a trip reduction plan to achieve 1.5 AVR for 0.1-2.2% 0.1-2.9% 0.1-2.9% 0.1-2.9%
businesses with less than 100 employees or multi-tenant
worksites

• Utilize satellite offices rather than regular worksile to reduce 0.1% 0.1-0.2% 0.1-0.2% 0.1-0.2%
VMT

• Establish ahome-based telecommuting program 0.1-1.6% 0.1-2.1% 0.1-2.1% 0.1-2.1%

• Provide on-site child care and aher-school facilities or 0.1% 0.1-0.2% 0.1-0.2% 0.1-0.2%
contribute to off-site development within walking distance

• Require retail facUities or special event centers to offer travel NQ
incentives such as discounts on purchases for transit riders

• Provide on-site employee services such as cafeterias, banks, 0.2-3.4% 0.3-4.5% 0.3-4.5% 0.3-4.5%
elc.

• Establish ashuttle service from residential core areas to Ihe 0.1-0.3% 0.1-0.5% 0.1-0.5% 0.1-0.5%
worksite

• Construct on-site or off-site bus turnouts, passenger benches, 0.1-1.0% 0.1-1.3% 0.1-1.3% 0.1-1.3%
or shelters

['
\

(continued on next page)

* lbese efficiencies represent additive redudions from facibly operations, speciflcal~ unnitigated enissions froman-Road Mobile Sources (i.8.,
Work Trips, Non-Work Trips, Congestion Rehef, Truck Trips, Off-Road Vehicles). These efficiencies can be subtracted from the corresponding
unnitigated enissions from this category (Table 9-7). These data will be updated as more information becomes available. More detailed
descriptions of nitigalion measures are included in Appendix 11. ' (/\.. .,_.

When efficiency is provided as a range: _,
if proiect-spedfk efficiency is unknown, use the lowest number given;
if proied-specific efficiency is ulihzed, provide supporting analysis and documentation.
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(continued on next page)

Table 11-6b. Mitigation for On-Road Mobile Source Emissions - Operation (Commerical) (continued)

• Implement apricing structure for single-occupancy employee 1.5-11.0% 2.0-15.5% 2.0-15.5% 2.0-15.5%
parking and!or provide discounts to ridesharers

• Include residential units within acommercial p~oiect 3.1-13.7% 4.0-18.0% 4.0-18.0% 4.0-18.0%

• Utilize parking in excess of code requirements as on-site 0.1% 0.1-0.2% 0.1-0.2% 0.1-0.2%
parken-ride lots or contribute to construction of off-site lots

• Any two of the following:

- (onstruct off-site bicycle facility improvements, such as bi- 0.2-2.4% 0.3-3.2% 0.3-3.2% 0.3-3.2%
cycle trails linking the facility to designated bicycle commut-
ing routes, or on-site improvements, such as bicycle paths

- Include bicycle parking facilities, such as bicycle lockers and See Above
rocks

- Include showers for bicycling employees' use See Above

• Any two of thefollowing:

- (onstruct off-site pedestrian facility improvements, such as 0.2-1.2% 0.2-1.6% 0.2-1.6% 0.2-1.6%
overpasses, wider sidewalks

- (onstruct on-site pedestrian facility improvements, such as See Above
budding access which is physically separated from street and
parking lot traffic and walk paths

- Include showers for pedestrian employees' use See Above

• Provide shu"les to maior rail transit stations and multi-modal 0.1-0.3% 0.1-0.5% 0.1-0.5% 0.1-0.5%
centers

* These efficiencies represent additive redudions from facihty operations, specifical~ unnitigated enissions from On-Road Mobile Sources (i.e.,
Work Trips, Non-Work Trips, Congestion Rehef, Truck Trips, Off-Road Vehicles). These efficiencies can be subtracted from the corresponding
unmitigated enissions from this category (Table 9-7). These data will be updated as more information becomes available. More detailed
descriptions of nitigaflon measures are included in Appendix 11.

When effidency is provided as a range:
if project-specific effkienty is unknown, use the lowest number given;
if project-specific efficienty is utihzed, provide supporting analysis and documentation.
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Table 11-6b. Mitigation for On-Road Mob"e Source Emissions - Operation (Commerical) (continued)

• Contribute to regional transit systems (e.g., right-of-way, NO
capital improvements)

• Charge visitors to park 1.5-11.0% 2.0-15.5% 2.0-15.5% 2.0-15.5%

• Synchronize traffic lights on streets impacted by development 4.0-8.0% 4.0-8.0% 4.0-8.0% 4.0-8.0%

• Reschedule truck deliveries and pickups for off-peak hours NQ

• Set up paid parking systems where drivers pay 01 walkup NO
kiosk and exit via astamped licket to reduce emissions from
queuing vehicles

• Require on-site truck loading zones NO

• Implement or contribute to public outreach programs NQ

• Require employers not subiec:t to Regulation XV to provide 0.1-0.4% 0.1-0.5% 0.1-0.5% 0.1-0.5% C
commuter information areas

* These efficiencies represent additive reductions from focibty operations, speci6cal~ unnitigated enissions from On-Road Mobile Sources (i.e.,
Work Trips, Non-Work Trips, Congestion Relief, Truck Trips, Off-Road Vehicles). These efftdencies can be subtracted from the corresponding .
unmitigated enissions from this category (Table 9·7). These dotawill be updated as more information becomes available. More detailed
descriptions of nitigation measures are included in AppenolX 11.

When efficiency is provided as arange:
if proied-speafic efficiency is unknown, use th,lowest number given;
if proied-specific efficiency is utilized, provide supporting analysis and documentation.
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(continued on next page)

Table 11-6c. Mitigation for On-Road Mobile Source Emissions - Operation (Industrial)

• Provide preferential parking spaces for carpools and 0.1-1.0% 0.1-0.3% 0.1-0.3% 0.1-0.3%
vanpools and provide liT' minimum vertical clearance in
parking facdilies for vanpool access

• Implement on-site circulation plan in parking lots to reduce NO
vehicle queuing

• Set up resident worker training programs to improve iob/ NO
housing balance

• Implement home dispatching system where employees Negl. 0.1% 0.1% 0.1%
receive routing schedule by phone instead of driving to work

• Develop a program to minimize the use of fleet vehicles NO
during smog alerts (for businesses nol subiect to Regulation
XV or XII)

• Use Iow-emission fleet vehicles NO
-nEV
-ULEV
-LFi
· lFi

• Require employers not subiect to Regulation XV to provide Negl.-0.6% Negl.-0.8% Negl.-0.8% Negl.-0.8%
commuter information areas

• Reduce employee parking spaces for those businesses subiect 0.1-2.2% 0.1-2.9% 0.1-2.9% 0.1-2.9%
10 Regulation XV

.:.:.:.:.'.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.....:.:...:.:•.....••••.....:.:...:.:...:...:.:.....:.:.:.:.:.:.........:...:.....:...:.:.:.:....•....:.:.:.:.....•...:.:.:.:•.•..:.:.:.:.:.:.......:...:...:........................................................................................................................................................................................................................................................................

* These efficiencies represent additive redudions from focitaty operations, speciftcal~ unrriligated enissions from On-Road MobUe Sources (i.e.,
Work Trips, Non-Work Trips, Congestion Rebef, Truck Trips, Off-Road Vehicles). These efficiencies can be subtracted from the corresponding
unmitigated enissions from this category (Table 9-]). These data will be updated as rmre infonmtion becomes available. More detailed
descriptions of nitigation measures are included in Appendix 11.

When effidency is provided os a range:
if proiect-specific efficiency is unknown, use the lowest number given;
if project-specific efficiency is utitazed, provide supporting analysis and documentation.
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Table 11-6c. Mitigation for On-Road Mobile Source Emissions - 0l!8ration (Industrial) (continued)

• Implement compressed work-week schedules where weekly
work hours are compressed into fewer than five days
- 9/80 0.8-7.6% 1.0-10.0% 1.0-10.0% 1.0-10.0%
- 4/40 1.5-15.3% 2.0-20.0% 2.0-20.0% 2.0-20.0%
- 3/36 3.1-40.0% 4.0-40.0% 4.0-40.0% 4.0-40.0%

• Offer first right of refusal, low-interest loans, or other NO
incentives to employees who purchase or rent local residences

• Develop a trip reduction plan to achieve 1.5 AVR for busi- 0.1-2.2%% 0.1-2.9% 0.1-2.9% 0.1-2.9%
nesses with less than 100 employees or multi-Ienant worksites

• Provide on-site child care and after-school facilities or 0.1% 0.1-0.2% 0.1-0.2% 0.1-0.2%
contribute to development within walking distance

• Provide on-site employee services such as cafeterias, banks, 0.2-3.4% 0.3-4.5% 0.3-4.5% 0.3-4.5%
etc.

• Establish ashuttle service from residential core areas to the 0.1-0.3% 0.1-0.5% 0.1-0.5% 0.1-0.5%
worksile

• Construct on-site or off-site bus turnouts, passenger benches, 0.1-1.0% 0.1-1.3% 0.1-1.3% 0.1-1.3%
or shelters

• Implement apricing structure for single-occupancy employee 1.5-11.0% 2.0-15.5% 2.0-15.5% 2.0-15.5%
parking and!or provide discounts 10 ridesharers

• Utilize parking in excess of code requirements as on-site 0.1% 0.1-0.2% 0.1-0.2% 0.1-0.2%
park-n-ride lots or contribute to construction of off-site lots

:.:.:.:.:.:.:.:.:.:..•:.:.:.:.:...:.:.:.:.:.:-:.:.:.:.:.:...:..•:.:-..:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:..•••.•.•.....•..•.••...••••..•.•.•..•.•.••.....•..••...........•.••....•.•....•.••..••.•.•...•..•....•.•..•........•.•..•.•....•..•.•.....•.......•.•...•.......•.•.•...•.••.•.•....•.•....•....•.•.••..........•••.•..•.....•........•.........•.•...•.••...........••••.•..••.•.......................•..................................

* These ,Hkieoeies represent additive redudions from facihly operations, specificol~ unmitigated emissions from On-Road Mobile Sources (i.e.,
Work Trips, Non-Work Trips, Congestion Rebef, Truck Trips, Off-Road Vehicles). These efficiencies can be subtracted from the corresponding
unmitigated enissions from this category (Table 9-7). These data will be updated as more information becomes available. More detailed
descriptions of mitigation measures are included in Appendix 11.

When efficiency is provided as a range:
if proiect-specific efficiency is unknown, use the lowest number given;
if proied-specific efficiency is utihzed, provide supporting analysis and documentation.

(
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Table 11-6c. Mitigation for On-Road Mobile Source Emissions - Operation (Industrial) (continued)

• Any two of the following:

- Construct off-site bicycle facility improvements, such as 0.2-2.4% 0.3-3.2% 0.3-3.2% 0.3-3.2%
bicyde trails linking the facility to designated bicycle
commuting routes, or on-site improvements, such as bicycle
paths

- Include bicycle parking facilities, such as bicycle lockers See Above
and racks

- Include showers for bicycling employees' use See Above

• Any two of the follOwing:

- Construct off-site pedestrian facility improvements, such as 0.2-1.2% O.2~1.6% 0.2m 1.6% 0.2-1.6%
overpasses, wider sidewalks

- Construct on-site pedestrian facility improvements, such as See Above
building access which is physically separated from street
and parking lot traffic and walk paths

- Include showers for pedestrian employees' use See Above

• Provide shuttles to maior rail transit stations and multi-modal 0.1-0.3% 0.1-0.5% 0.1-0.5% 0.1-0.5%
centers

• Contribute to regional transit systems (e.g., right-of-way, NQ
capital improvements)

• Synchronize traffic lights on streets impacted by develop- 4.0-8.0% 4.0-8.0% 4.0-8.0% 4.0-8.0%
ment

(continued on next page)
11-25

* lh8S8IHiciencies represent additive redudions from facihty operations, specifical~ unnitigated emissions from On-Road Mobile Sources (Le.,
Work Trips, Non-Work Trips, Congestion Rehef, Truck Trips, Off-Road Vehicles). These efficiencies can be subtracted from the corresponding
unmitigated emissions from this category (Table 9-]). These data will be updated as more inforl11Jtion becomes available. More detailed
descriptions of mitigation measures are included in Appendix 11.

When effidency is provided as a range:
if proied-speciftc efficiency is unknown, use the lowest number given;
if proied-speciftc efficiency is utihzed, provide supporting analysis Dnd documentation.



Table 11-6c. Mitigation for On-Road Mobile Source Emissions- Operation (Industrial) (continued)

• Reschedule truck deliveries and pickups for off-peak hours NO

• Implement a lunch shuule from aworksite(s) 10 food 0.4-1.5% 0.5-1.8% 0.S-1.8% 0.5-1.8%
establishments

• Require on-site truck loading zones NQ

• Install aerodynamic add-on devices to heavy-duty trucks NO

• Implem~nt or contribute 10 public outreach programs NO

• Reduce ship cruising speeds in the inner harbor NO

• Use Iow-emission fuels or electrify airport ground service NO
vehicles

• Engine luning for marine vessels (e.g., iniection timing NO
retard)

• Reduce number of aircraft engines used during idling NO

• Inslall monitoring system to conlrol airport shuttles NO

• Use centralized ground power systems for airport service NO
vehicles

* These efficiencies represent additive redudions from facibty operations, specifi(Ql~ unmtigated enissions from On-Road Mobile Sources (i.e.,
Work Trips, Noa-Work Trips, Congestion Rebef, Truck Trips, Off-Road Vehicles). These efficiencies can be subtracted from the corresponding
unmitigated enissions from this category (Table 9-7). These doto will be updated as more information becomes available. More detailed
descriptions of nitigation measures are included in Appendix 11.

When efficiency is provided as a range:
if proied-specifie efficiency is unknown, use the lowest number given;
if proied-speciftc efficiency is utitaed, provide supporting analysis and documentation.
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Table 11-7a. Mitigation for StationarI Source Emissions - Operation (Residential)

• Use solar or low-emission woter heaters 11% 9.5% 10% 4.5%

• Use central water heating systems 9% 8% 8.5% 4%

• Use budt-in energy-efficient appliances 2.5% 3% 3% 6.5%

• Provide shade trees to reduce building heating/cooling needs Negl. Negl. Negl. 0.5%

• Use energy-efftcient and automated controls for air condi- - Negl. - 0.5%
tioners

• Use double-glass-paned windows 4.5% 4% 4.5% 2.5%

• Use energy-efficientlow-sodium parking lot lights - .- - 0.5%

• Provide adequate ventilation systems for enclosed parking - Negl. Negl. Negl.
facilities

• Use lighting controls and energy-efficient lighting Negl. Negl. Negl. 0.5%

• Use fuel cells in residential subdivisions to produce heat and Negl. 1.5% 1% 7%
electricity

• Orient buildings to the north for natural cooling and include 14% 13% 13.5% 10.5%
passive solar design (e.g., daylighting)

• Use light-colored roof materials to renect heat 1.5% 1.5% 1.5% 1.5%

• Increase walls and attic insulation beyond Title 24 require- 14% 13% 13% 7.5%
ments

* These efficiencies represent additive redudions from facihty operations, specificol~ unnitigated emissions from Stationary Sources (i.e., Energy Use,
Area Source, Stationary Source). These efficiencies can be subtracted from the corresponding unmitigated emissions from this category (Table 9·8).
These data wiD be updated as rmre infol111Jtion becomes available.
More detailed descriptions of mitigation measures are included in Appendix 11.
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Table 11-7b. Mitigation for Stationary Source Emissions - Operation (Commerical)

• Use solar or low-emission waler healers 0.5% 0.5% 0.5% 0.5%

• Use central waler healing systems 0.5% 0.5% 0.5% 0.5%

• Provide shade Irees 10 reduce building healing/cooling needs 0.5% 0.5% 0.5% 1%

• Use energy-efficienl and aulomaled controls for air condition- 1% 1% 1% 1.5%
ers

• Use double-glass-paned windows 3.5% 3% 3% 2.5%

• Use energy-efficienl low-sodium parking 101 lights Negl. Negl. Negl. Negl.

• Provide adequate ventilation systems for enclosed parking - - - 0.5%
facdilies

• Use lighting controls and energy-efficient lighting 3% 8.5% 7% 19.5%

• Use lighl-colored roof materials to reflect heat 1% 1% 1% 0.5%

• Increase walls and allic insulation beyond Title 24 require- 10% 9% 9.5% 7%
menls

• Orient buildings 10 Ihe north for natural cooling and include 11% 13.5% 12.5% 17.5%
passive solar design (e.g., daylighting)

(

(
~ I

* These efficiencies represent additive redudions from facihty operations, specifical~ unnit~ated enissions from Stationary Sources (i.e., Energy Use,
Area Source, Stationary Source). These efficiencies can be subtracted from th, corresponding unmitigated emissions from this category (Table 9-8).
111851 data wil be updated as mDfe information becomes avadable. (
More deladed descriptions of mitigation measures are included in Appendix 11.
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Table 11·7c. Mitigation for Stationary Source Emissions • Operation (Industrial)

• Provide shade trees to reduce building heating/cooling needs Negl. Negl. Negl. 0.5%

• Use energy-efficient and automated controls for air condition- N.egl. Negl. Negl. 1%
ing

• Use double-glass-paned windows Negl. 0.5% Negl. 1%

• Use energy efficient low-sodium parking lot lights Negl. 0.5% Negl. 1%

• Provide adequate ventilation systems for enclosed parking Negl. Negl. Negl. Negl.
facilities

• Use lighting controls and energy-efficient lighting Negl. 1% 0.5% 2.5%

• Use,lighl-<olored roof materials to reflect heat Negl. Negl. Negl. 0.5%

• Orient buildings to the north for natural cooling and include 2% 3% 2.5% 5.5%
passive solar design (e.g., daylighting)

• Increase walls and attic insulation beyond Title 24 require- Negl. 1% 0.5% 3%
ments

• Improved storage and handling of source materials NQ NQ NQ NQ

• Materials substitution (e.g., use water-based points, life-cycle NQ NQ NQ NO
analysis)

• Modify manufacturing processes (e.g., reduce process stages, 0.5% 2% 1.5% 6%
closed-loop systems, materials recycling)

• Resource recovery systems thai redirect chemicals to new 3.5% 3% 3% 1.5%
production processes

* These efficiencies represent additive redudions from facihly operations, specifical~ unmitigated emissions from Stationary Sources (Le., Energy Use,
Area Source, Stationary Source). These efficiencies can be subtracted from the corresponding unmitigated emissions from this category (Tabre 9·8).
These data wiD be updated as rmre infonmtion becomes available.
More detaUed descriptions of rritigation measures are included in Appendix 11.
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Fugitive Dust
from Roads

Work
Trips

Non-Work
Trips

Truck
Trips

Congestion

Off-Road Vehicles
(i.e., forklifts,
ships, trains, etc.)

Energy
Usage

Stationary
Equipment

Table 11·8. Icleatifying Net Operation Emissions

Unmitigated Emissions:
Total Net Proiect Emissions:
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Table 11-9. Examples of Calculating Reductions from Mitigation Measures

Unmitigated Operation Emissions 56.74 52.32 697.00 4.34
Significance Thresholds 55.00 55.00 SSO.OO 150.00
Significant? Yes No Yes No
Amount Needed to Reduce Emissions Below Level

of Significance -1.74 0.00 -147.00 0.00

Mi"ga"on Measures
1. Indude Satellite Telecommunications Center -0.11 -0.1 0 -1.39 -0.01

2. Indude Retail·Services in or within 1/4 mile -1.42 -1.31 -17.43 -0.11

3. Establish/Contribute to Shuttle Service -0.11 -0.1 0 -1.39 -0.01

4. Construd On-Site Bus Turnouts -0.17 -0.16 -2.09 -0.01

Total Reduction -1.82 -1.67 -22.30 -0.14
Total Mitigated Emissions 54.92 50.65 674.70 4.20
Significant? No No Y8S No

Unmitigated Operation Emissions 57.05 37.57 561~42 5.88
Significance Thresholds 55.00 55.00 550.00 150.00
Significant? Yes No Yes No
Amount Needed to Reduce Emissions Below Level

of Significance -2.05 0.00 -11.42 0.00

Mi"gation Measures

1. Establish Telecommuting Program -0.11 -0.08 -1.12 -0.01

2. Implement Parking Pricing -1.71 -1.13 -16.84 -0.18

3. Provide On-Site Employee Services -0.17 -0.15 -2.25 -0.02

4. Provide Child Care Center -0.06 -0.04 -0.56 -0.01

Total Reduction -2.05 -1.39 -20.77 -0.22
Total Mitigated Emissions 55.00 36.18 540.65 5.66
Significant? No No No No
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Table 11·10. Steps for Mitigating Proied UnlDlligated Embsions (Saeening Analysis)

m, IGlowing sleps correspond " Ihe unshaded pDrtion 01 the Ilow chart in Rgure ,,-,.)

7. If aproiect is significant, apply all feasible mitigation for construction and/or operation. To calculate
emission reductions, multiply the percent efficiency by the unmitigated emissions from the same
source category, then subtract the result from unmitigated emissions. The following lists unmitigated
emission sources and corresponding mitigation measures: 9-1 and 11-3 (Total (onstruction); 9-2 and
11-4 ((onstrudion PM10); Table 9-3 and 11-2 ((onstruction Workers' Travel); 9-7 and 11-6
(Operation Mobile); and 9-8 and 11-7 (Operation Stationary).

8. If the project's construction and operation impacts are not significant, the lead agency has the
discretion to require ·further analysis of impacts if the proiect has other potential air quality impacts
(Section 6.2).

9. (ompare construction and operation emissions to the thresholds of significance (Section 6.2).

10. If the proiect's construction AND/OR operation emissions remain above significance thresholds, apply
qualitative mitigation measures that have not been quantified (Section 11.9). These can be found in
Tables 11-2, 11-3, 11-4, 11-6, or 11-7, or can represent unlisted measures.

11. If the proiect's construction AND operation impacts are reduced below the thresholds of significance,
an MHO is appropriate.

12. Determine if the project's construction AND/OR operation emissions still exceed the thresholds of
significance.

13. If construction AND operation emissions fall below thresholds of significance, an MHD is appropriate.

14. If construdion AND operation emissions remain above the significance thresholds, an EIRshould be
prepared. Appendices 9and 11 should be used to calculate specific emissions.

1S. If aproiect is not cumulatively significant, an ND is appropriate.

16. If aproiect is cumulatively significant, an EIR or MHD is appropriate. Appendices 9and 11 should be
used to calculate proiect-specific emissions.

17. Apply all feasible mitigation measures.

(

(
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ASSESSING CONSISTENCY WITH APPLICABLE REGIONAL PLANS

CHAPTER 12

Information should be provided in the EIR to determine consistency of a project with the AQMP and
other applicable regional plans. Consistency is different from conformity. Consistency is a CEQA
requirement. Conformity is a federal Clean Air Act requirement. Specifically, the federal Clean Air
Act prohibits federal departments, agencies, or other agencies acting on behalf of the federal
government, and the Metropolitan Planning Organization (MPO) which is SCAG from enga~g in,
supporting in any way, providing fmancial assistance for, licensing or permitting, or approVlng any
activity that does not conform to the AQMP. For projects involving federal approval, the federal
agency is the lead agency for making the conformity fmding. In the case of transportation plans and
programs, the MPO, SCAG, is responsible for conformity of its actions. The EPA is developing
guidance for determining conformity of non-transportation related projects and actions, and
transportation projects, plans, and programs. Refer to this guidance when preparing a conformity
analysis.

Use the guidelines provided in this chapter for assessing consistency with regional plans relating to arr
qualitY as required under CEQA.

12.1 Overview of Consistency with Regional Plans

Section 15125 of the State CEQA Guidelines requires that EIRs analyze and discuss any
inconsistencies between the proposed project and applicable General Plans and regional plans. As
such, the EIR should address the General Plans and regional plans in the SCAB, Coachella Valley, and
Antelope Valley that are applicable to the project.

Specifically, the EIR should discuss the rroject's consistency with the current AQMP or Coachella
Valley PM10 State Implementation Plan (If the project is located in the Coachella Valley). In addition,
several of the underlying key assumptions for both the air quality plans should be included in the
analysis as well:

o Assumptions such as the number and location of population, housing units, and employment
from the SCAG Growth Management Plan (GMP).

o Assumptions concerning type, size, and location of transportation infrastructure from SCAG's
Regional Mobility Plan (RMP).

o Consistency with a local government's Air Quality Element or air quality related policies in
other General Plan Elements, if the local government has adopted such policies.

The purpose of the consistency fmding is to determine if a project is inconsistent with the assumptions
and objectives of the regional air quality plans, and thus if it would interfere with the region's ability to
comply with federal and state air quality standards. If the project is inconsistent, local governments
should consider project modifications or inclusion of mitigation to eliminate the inconsistency. It is
important to note that even if a project is found consistent it could still have a significant impact on air
quality under CEQA. For example, if the analysis demonstrates a project is consistent with the regional
air quality plans and local Air Quality Element, that does not mean that the project could not also have
a significant effect on air quality by exceeding the significance thresholds.

12.2 Consistency with AQMP/PMIO Plan

The consistency determination at the environmental review stage in the planning process plays an
essential role in local agency project review by linking local planning (e.g. General Plan and Specific
Plans) to the AQMP and PM10 Plan in the following ways. It fulfills the CEQA goal of fully informing
local agency decision makers of the environmental costs of projects under consideration and does so at
a stage early enough to ensure that air quality concerns are fully addressed. It provides the local agency
with ongoing information assuring local decision makers that they are making real contributions to the
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clean air goals contained in the 1991 AQMP and PM10 Plan. Only new or amended General Plan
Elements, Specific Plans, and significant projects need to undergo a consistency review. This is ('
because the AQMP control strategy is based on projections from local General Plans. As such, .
projects consistent with local General Plans are considered consistent with the air quality related
regional plans.

Consistency with the AQMP and PM10 Plan means that a project is consistent with the goals,
objectives, and assumptions in the respective plan to achieve the federal and state air quality standards.
As part of assessing consistency with the AQMP, consistency should also be assessed with the following
regional plans:

o AQMP/PMIO Plan

If the project is in the SCAB or SEDAB (under District's jurisdiction), consistency with the AQMP
(and PM10 plan for the Coachella Valley) should be assessed. Section 12.3 provides guidance in
performing a consistency analysis. In addition to assessing consistency with the AQMP, a project
should also be assessed with two of the regional planning documents prepared by SCAG that relate to
air quality: the Growth Management Plan, and the Regional Mobility Plan.

Growth Management Plan (GMP). The growth projections and location of population should be
compared to the growth the project will generate. That is important because the GMP was used to
determine the control strategy needed to attain the federal and state clean air standards, while
accommodating future growth. This can be accomplished by comparing the project's density, location,
and land use pattern with the adopted local General Plan and associated zoning ordinance and maps
that were in place in 1989 when the GMP was adopted. If the project will result in a significant change
in the density, location, and land use pattern, then it is considered to be inconsistent with the GMP.
For General Plan amendments and projects involving a significant change to the General Plan, a
comparison to the growth projections in the appropriate regional statistic area (RSA) for the build-out
year should be performed to determine consistency.

Regional Mobility Plan (RMP). If the project is a transportation project, it should be compared to the
assumptions in the RMP concerning the type, size, and location of the project. The comparison is
necessary because many of these transportation projects are relied upon in the AQMP to reduce
emissions.

o Congestion Management Plan (CMP)

Projects should be compared to' the CMP goals to retain and obtain certain levels of service on
roadways. When the impact of a project will be reduced by transit use, the trip assignment that the
project assumes must be consistent with the transit provider's assumptions. The local CMP should be
consulted when assessing consistency. Consistency with the eMP is important to air quality because
vehicles traveling at slower speeds generate more pollution than those traveling at higher speeds (up to
55 mph).

o Consistency With General Plans

Both CEQA and the California planning, zoning and development laws require projects to be
consistent with the jurisdiction's General Plan. The EIR should identify if the local government has an
Air Quality Element or has incorporated air quality goals and objectives into another element of the
General Plan. This project should be evaluated for consistency with the appropriate element.
Examples of air quality related goals that can be included in a General Plan are identified in Table 12­
1.

12.3 AQMP Consistency

New or amended General Plan Elements (including land use zoning and density amendments), Specific
Plans, and significant projects must be analyzed for consistency with the AQMP. There are two key
indicators of consistency:
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(1) Whether the project will not result in an increase in the frequency or severity of existing air
quality violations or cause or contribute to new violations, or delay timely attainment of air
quality standards or the interim emission reductions specified in the AQMP (except as
provided for CO in Section 9.4 for relocating CO hot spots).

(2) Whether the project will exceed the assumptions in the AQMP in 2010 or increments based on
the year of project build-out and phase (Table 12-2).

In order to address the fust criterion, an air quality modeling analysis that identified the projects
impact on air quality will need to be performed. As with the CO analysis, the "No Project" ambient
concentration should be determined using information from District monitoring stations (refer to
Chapter 9). In order to be found consistent, the analysis will need to demonstrate that the project's
emissions will not increase the frequency or the severity of existing violations, or contribute to a new
violation at the project. The violations that are referred to are the state and federal criteria pollutant
ambient air quality standards (refer to Chapter 3). The analysis must look at each phase and build-out,
and include a no-project and project alternatives analysis.

Consistency with the AQMP assumptions is determined by performing an analysis of the project with
the assumptions in the AQMP for the year 2010. Table 12-2 identifies the types of projects and
assumptions they should be compared with. Additionally, those types of land uses identified need to
undergo an; emissions analysis. The information regarding specific assumptions can be obtained from
the District or SCAG. When specific information for a build-out year is not available, data that is
available between the two nearest dates can be interpolated to estimate the assumptions for the interim
years.

If the air quality modeling demonstrates that the project is inconsistent with the AQMP, the project
can be modified and mitigation measures applied. However, before a determination of consistency can
be made, the project must quantitatively demonstrate that such modifications or mitigation measures
fully offset the negative impact on air quality, such that the project can be found consistent with the
applicable regional plan; otherwise the project is considered significant. Any mitigation applied to
reduce the impact must meet the test of having adequate funding, a legally binding commItment to
ensure implementation, and a showing that it will be implemented simultaneous with the impact.

12.4 Consistency Findings

CEQA states that an agency has the authority to approve projects with the potential to cause significant
adverse environmental impacts (California Public Resource Code 21002 and State CEQA Guidelines
15092 and 15093). Thus, even if a project is found inconsistent with the AQMP and a net degradation
of Basin air quality could occur, a local agency may approve a discretionary land use project or a
government project that results in unmitigated air pollutant emissions.

On the other hand, some state and federal statutes affect local agency discretion to trade off social,
economic, or other benefits for significant impacts on air quality. The federal Clean Air Act
establishes requirements to prevent air quality degradation beyond established standards. The SCAB
exceeds federal standards for five pollutants at this time. The AQMP represents the regional plan for
attaining both the federal and state clean air goals. Therefore, any fmdings of overriding
considerations for projects that are not consistent with the AQMP should consider the potential
ramifications. Specifically, that the region will not be able to achieve the air quality standards within
the time frame specified in law, potential restrictions on federal funding, imposition of a federal plan
and regulations, federal sanctions and/or the need for regulation of additional sources in order to
make up the emission reductions lost.

References

Federal Clean Air Act, Section 176 (c).

Guidance for Detennining Confonnity of Transportation Plans, Programs, and Projects with Clean AirAct
Implementation Plans During Phase 1 of the Interim Period, EPA, June 1991.
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iJb~ 12·1. Ex.~es of Ai Quality Policies for General Plan Sements

Land Use Ensure Iond use compatibdity for sensitive uses
Integrate land uses and densities that support transit corridors

Circulation Integrate (on~estion Management Program requirements
Provide local uttle services

Conservation Plant trees to reduce carbon dioxide
Integrate solid waste requirements from AS 939
Incorporate city-wide energy reduction goals

Open Space Encourage urbon infill to reduce trip lengths

Housing ~rovide for housing development to support type of iob growth

Noise Facilitate off-peak period truck operations in areas not adiacent to residential
developments

Sofety Protect sensitive uses from exposure to air toxics
Prepare contingency plans for emergencies

Redevelopment Provide resident working training programs to improve iobs/housing balance
Use lax increment Bnancing for air quality beneficial to infrastructure
improvements

Air Quality Reduce ener~ use in public buddings
Change loco government administrative practices (e.g. phone-in
r:ftration fOr city programs, etc.)
Mo eIransPQrtation demand management apriority
Implemenl1991 AQMP and CO Plan control measures

12-4

(



Table 12·2. Key Assumptions

Airports Number of Rights,
. Million Air Passengers (MAP)

Electrical Generating Facilities Electrical Demand (KWG hours)

Petroleum or Gas Refineries Fuel Refined

Designation of Drilling District Fuel Refined

Water Ports Cargo Tons, Ship Berths

Solid Waste Disposal Sites Tons of Solid Waste

General Plans, Specific Plans, Po~ulation Number and lomtion,
Residential Proiects, Wastewater egional Housing Needs Assessment
Facilities/lnterceptors

Off-Shore Oil Facilities acs Emissions

- I'
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THE DISTRICT AS A RESPONSIBLE AGENCY

CHAPTER 13

According to the State CEQA Guidelines, a responsible agency is a public agency that proposes to
carry out or approve an aspect of the project for which a lead agency is preparing environmental
documentation. The District is a responsible agency for aspects of projects requiring District permits.
The District is a commenting agencx for those portions of a project not subject to a District permit. As
a responsible agency, the District will review, comment, and establish mitigation whenever necessary to
reduce air quality impacts for those aspects of the project relating to the District's permit. For
example, a hospital would probably require permits from the District (boilers, sterilization apparatus,
etc.), and as such, the District would be a responsible agency under CEQA for those aspects of the
project relating to the permit. For the other aspects of the project that could impact air quality such as

. non-work vehicle trips, the District would recommend mitigation measures for reducing these
environmental impacts as a commenting agency.

Most of the District permits are considered to be either ministerial or exempt (statutorily or
categorically), or to have a non-significant effect on air quality. (Refer to District CEQA Guidelines,
Articles 18, 19, 20 and 21.) As such, the environmental documentation prepared by the lead agency
should in most cases be sufficient to cover the District's subsequent permit action. In those cases,
where the District action is not considered to be ministerial or exempt, the environmental
documentation prepared by the lead agency should include an environmental analysis description and
recommended mitigation for any impacts resulting from the District permit, if that document is
intended to suffice for the District permit.

13.1 Thresholds for District Permits

Currently, the District uses the thresholds for significance specified in this Handbook for determining
which projects requiring District permits could have a significant effect on the environment. When the
District's CEQA Guidelines are revised, these thresholds may be revised. A number of qualitative
thresholds have also been identified.

Projects requiring District permits may significantly affect the environment when any of the following is
involved:

o Criteria emissions that are not regulated under.a District rule with an established emissions
limitation over the following thresholds--

- 55 pounds per day for ROC

.. 55 pounds per day for NOx

- 150 pounds per day for PM10

- 550 pounds per day for CO

- 150 pounds per day for SOx

o Carcinogenic or toxic air contaminants identified in Rule 1401 are emitted from the project
that exceed the maximum individual cancer risk of one in one million or 10 in one million if
the project is constructed with best available control technology for toxies (T-BACf).

o The project may result in the accidental release of an acutely hazardous air pollutant.

o The project could emit an air contaminant not regulated by District Rules, but that is on the
federal or state air toxies list (Appendix 3).
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Refer to Table 4-1 in Chapter 4 which provides a list of land uses likely to involve equipment that will
meet these criteria. For these projects, the District assesses the environmental documentation already
prepared for the land use approval by the local government. If that analysis is sufficient, the District
will not require additional environmental documentation. If the analysis is not sufficient, the District
will assume a lead agency role for the District permits, if authorized pursuant to CEQA Guidelines
Section 15052, or prepare a subsequent EIR, if appropriate, pursuant to CEQA Guidelines Section
15162, since the project could have potentially significant air quality impacts.

(

13.2 Environmental Analysis

The District has determined that in some situations various air pollution control equipment may
generate cross-media environmental impacts, or in some cases the reduction of one air pollutant may
result in an increase in another air pollutant. A cross-media impact refers "to the removal of a
contaminant from one medium, such as air, and release to another medium, such as water. Cross­
media impacts should be identified and discussed as part of the environmental documentation for the
project. These impacts may require analysis in a CEQA document to determine the significance of the
impact. If necessary, suitable mitigation measures will be required.

Cross-media impacts should be investigated during the Initial Study for all significant projects where
the District is a responsible agency to determine whether there is the potential for a significant impact.
When an EIR is prepared for the project, the environmental documentation should include an analysis
of cross-media impacts, and based on that analysis, incorporate a fmding that the cross-media impact is
either significant or insignificant.

The environmental analysis should identify the control technology to be used and any potential cross­
media impacts. The purpose of the analysis is to identify multi-media impacts as a result of the
permitting action. Since these potential environmental impacts are within the responsibility of agencies
other than the District, these other agencies should be consulted through the CEQA review process to
determine if the impact is significant and what recommendations for mitigation should be made. Often
the responsible agency will be a water supply agency, Regional Water Quality Control Board,
wastewater treatment agency, and agency responsible for solid waste disposal. The analysis of the (
potential cross-media impacts should be performed whenever the District has a subsequent permitting
responsibility and an EIR is being prepared.

The significance of a cross-media impact should be determined by the thresholds established by the
responsible agency (e.g., sanitation district, water quality control board, etc.). To date, only the Solid
Waste Management Boards have established a threshold of significance, which is a ten percent increase
in the capacity utilization of a solid waste disposal facility.

There will be some cases where the District will not be able to use another agency's environmental
documentation. An example would be environmental documents considered by the District to have
insufficient analysis of the potential environmental impacts. Projects with significant emissions,
involving toxic emissions, or threatened releases of acutely hazardous materials most likely will fall in
this category. In other instances, the project proponent may not know which specific control
technology will be used in the project, and in that case, the environmental analysis will need to wait
until the applicant applies for the permit.

Appendix 13 describes the specific control technologies, potential cross-media impacts of the different
control technologies, and identification of agencies that should be consulted as responsible or
commenting agencies. The analysis described in Appendix 13 must be followed for EIRs where the
District will be taking a subsequent permit action.

(
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DISTRICf REVIEW AND COMMENTING PROCESS

~R14

The air quality analysis in an EIR (or other envir9JDDental documentation) is often so teclmical that
only a specialist in air quality can ensure that it is adequate. This is particularly' true as evaluation of
impacts becomes more complex and concern over toxic emissions grows. Given th~ severity of air
quality problems already plagoing the region and the certainty of continued population growth, it is
imperative that air quality analyses be adequate in relation to CEQA standards. In addition, CEQA
Guidelines Section 15086 requires lead agencies to consult respoDSible agencies, other agencies which
exercise authority over resources which may be affected by the project, and any person who·has special
expertise with respect to any environmental impact involved. The District, therefore, has established a
program for reviewing and commenting on the air quality analyses in environmental documents
submitted to the District pursuant to CEQA Guidelines Sections 15086, 15087, and 1S096.

This chapter should be coDSUlted prior to the public review period of an EIR (or.other. environmental
documentation) for any project deemed to have a significant impact on air quality. Refer to Chapter 6
for a listing of the types of projects .and emission thresholds that determine which projects are
significant.

14.1 Purpose of the District's CEQA Program

The District, as commenting or respoDsible agency for air quality issues, evaluates the air quality
aDaIysis in enviromnental documents to ensure impac.ts are accurately identified and mitigation applied'
to lessen the impact. Lead agencies can be confident that the environmental documents that meet the
District's standards for performing~ air quality analysis are adequate for decision ma~ng

The District's CEQA. program is also intended to provide the framework within which the District will
fuI61l its role, under CEQA and the Health and Safety Code, as the agency responsible for proteetiIig
air quality. Thus, the District is respoDSible for comme~ on any project that may have ana~
impact on air quality within its jurisdictional boundaries (Health and Safety Code, ~ection40412). The
District is coDSidered to be a responsible agency for any project for which a subsequent District.. permit·
is required (refer to Chaptet: 3) and also has authority over projects that could affect air quality. CEQA
(Section 15086) requires the lead agency to consult with and request comm~nts on the draft EIR.(or
other environmental documentation) from responsible agencies and Qtherinvo~ agencies.

14.2 Role of the District

The District, acting as a commenting and/or respoDSlble agency under CEQA, will review the EIR (or
other environmental documentation) and comment on the adequacy of the air quality analysis, as well
as recommend mitigation measures. The District will review the air quality analysis according to its
uniform standards (refer to Section 14.4). While the Handbook provides general guidance, the
District's comment lelt:er is the project-specific review for ad~uacyunder CEQA.

This does Dot mean, however, that the District's CEQA program moves the District into the role of
lead agency with respect to the air quality ~rtion of an EIR (or other environmental documentation).

14.3 District's CEQA Program

The District will review and comment OD the air quality analysis in an environmental document on
regionally significant projects during the public review period. The lead agency should send· all
significant projects with air quality impacts to the District. .

.In order to determine which projects are considered significant from an air quality perspective, refer to
Chapter 6. In order to facilitate the District's review, the "following items should be submitted to the
District:
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o Draft EIR or other envirODlDeDtal dociJmeDtatioJl

o Any tedmical appendices that relate to air quality (mdadiDg!raf6c impact~. growth
fort.~ etc.) . , . .

o Name and address of the person to whom the District should submit comments

o Date public comments are ~1ie

o Mitigation Monitoring Program, if available

This information shogld be sent to:

CEQA Coordinator .
Office ofplanning and Technology Advancement
21865 East Copley Drive
P.O. Box 4939
Diamond Bar, CA 91765-0939

Early consultation with the District can ensure that the EIR. adequately addresses air quality issues.
The District reco~eDds that project proponents and/or local governments consult with the District if
the project is an extremely large project encompassing several hundred aaes or attracts a large number
of trips (such as a stadium, new town, etc.), or if regardless of size the project has the potential to emit
substantial amounts of air ponutants, or if project proPonents would like to explore hmovative
mitigation measure$ for the project (such as energy fuel cells). A plaDner or project proponent can
CODSU1t with the District prior to the completion of the EIR. or even earlier during the project design
phase. by co~ctiDgthe CEQA Coordinator through the District's Local Govermnent/CEQA UDit.

The District will review each portion of the EIR that could have an impact OD air quality. In addition
to the section eDtided "Air Quality," for example, sectiODS· that desaibe impacts on mobility, and hence
determine vehicle miles traveled must be cousidered because traDsportation contributes substantial
emissioDS. Ccmsideration of air quality relates to such concerDS as the levels of cougestion experienced
at roadway intersections. Waste management .issues may also involve air toxies, as can a4vanced
teclmology and new processes with new materials. ' . .

. .

The District will carefully review the air quality analysis and the mjtjgation ·measures.. At the
conclusion of the· District's review, local governments will receive a letter identifying any deficiencies in
the air quality analysis and recommending mitiption measures.

The flow chart in FIgUre 14-1 illustrates ];>istrict involvement in the CEQA proCess.

14A Criteria for the Performance of an Air Quality ADalysis

To determine if~ air quality analysis is adequate ~o assess and mitigate a project's impact, a series of
'aiteria has been developed. The District~ use these criteria when reviewing the adequacy of an air
quality analysis and in recommending mitigation measures. As such, the Districts comments wiD be
based on the following:

(1-) Air Quality Analysis

o All emission sources from construction and operation are quantified with the
most current emission factol'$ and methodologies.

o Assumptions used in calculating emissions are reasonable.

o Project employs the appropriate enviro~eDtaldocument.

(

(
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o Cumulative impact analysis is reasouable.

,., AD _ are quantifip4, at a miDimum using the screeDiDg tables in
~~9. .

o The baseline Information identified in Chapter 8 is included in the EIR.

o A COIWstency analysis has been performed consistent with Chapter i2.

(2) Mitigation Measures

o Assumptio~ used in quantifying mitigatioDj are reascmable.

o Mitigation measures are included to reduce cUmulative impact from projects.

o Mitigation measures included are appropriate to use.

o Mitigation measures are enforceable as desaibed in Chapter 11.

(3) Mitigation Monitoriag

o The lead.agency commits to includiDg standards for measmiDg whether or
Dot air quality mitigation measures have been implemented.

o The lead agency commits to remedial action if air quality mitigation is DOt
implemented.

(4) Toxics

o

Changed November 1993

An impact saeening assessment is performed when sensitive receptors are to
be sited within aq~rmile of a ·known source of toxic air ponutants.

The potential of' an accidental release of an acutely ha7ardous material into
the air has been analyzed.
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IMPLEMENTING AND MONITORING MITIGATION

CHAYfER15

Pursuant to AB 3180 (California Public Resources Code), CEQA req.uires public agencies to monitor
and to report on any mitigation required on an approved project. This ensures that the mitigation will
be implemented and the environment protected. Mitigation measures, once implemented, should be
judged for their effectiveness. Refer to Chapter 11 for further information on developing appropriate
mitigation measures. A mitigation monitoring program includes several key components. A checklist
is provided in Table 15-1 to assist planners in preparing the mitigation plan.

15.1 Mitigation Monitoring Plan Components

The District recommends that mitigation monitoring plans contain the components described below.
The District believes these components are important to fuUilling the monitoring and reporting
requirements of CEQA. They will also assist in ensuring that mitigation measures reduce air quality
impacts.

Communicating Mitigation Measures and Reporting Requirements. Frequently, the requirements for
mitigating impacts and reporting are not properly explained to those responsible. For example,
mitigation measures related to construction, such as street sweeping, should be explained to the
construction site manager and to contractors. Business owners need to be aware of mitigation
measures related to operation, such as transit passes for shoppers at malls. One method of ensuring
that those responsible are properly informed is to have contractors and business owners certify, at the
time they are issued a business license, that they are aware of and will commit to employing the
mitigation measures identified for that project. Mitigation measures could also be recorded on the title
of properties, thereby informing future owners of the requirements.

Identification of Agency Responsible for Monitoring. The governmental body respQDsible for
monitoring each mitigation measure should be clearly identified. The lead agency is responsible for the
majority of the mitigation measures (including those recommended by commenting agencies).

Identification of Implementation Time Frame. The time frame for implementing the mitigation
measures should be identified for each measure. Identification could consist of pinpointing a step in
the project approval process when the measure should be implemented, setting a trigger such as when
a project produces a certain number of vehicle trips, identifying a project phase, or simply selecting a
dateD

Establishment of Specific Compliance Criteria. In order to adequately monitor a mitigation measure,
it is imperative that the measure have a quantifiable standard or a specific set of actions identified for
determining whether or not it has been implemented. Compliance criteria can be the assumptions
used in quantifying the mitigation measures, the standard established as a trigger for additional
mitigation measures, or criteria based on a qualitative assessment such as odors. (Refer to Chapter
11.)

Identification of Remedial Actions. The program should identify remedial actions that the local
government can take, including such measures as fines or court orders. Lead Agencies may also wish
to consider having the program provide for the substitution of a more effective mitigation measure by
the responsible agency if the current measure proves ineffective. This latter suggestion is not required
by CEQA, but could provide an insurance policy for assumed mitigation effects.

Reporting Mechanism and Requirements. The program should state the method of reporting and its
requirements. Further it should specify the frequency of monitoring, designate the monitoring party
(i.e., building department, planning department, fire department), and identify any agency that should
receive periodic activity reports.

An outline of the key components is provided in Table 15-1. This outline can be used as a checklist for
determining if the appropriate components are included in the mitigation monitoring program.
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(15.2 Monitoring and Reporting of Mitigation Measures

In order to determine if measures are being implemented and if the measures are effectively reducing
the impact, CEQA requires that a monitoring and reporting system be established. Local governments
need to establish a monitoring and reporting system for projects for which they are the lead agency.
The District also has a role in local government monitorIng and reporting systems when it is a
responsible agency for the project.

o Local Government Monitoring and Reporting Programs

The key issues in monitoring are: frequency of monitoring, and at what stage in the project
permit/construction process mitigation should be monitored. The frequency of monitoring mitigation
measures should be based on the duration of implementation of the measures and the amount of
monitoring necessary to ensure that measures are implemented. For construction mitigation measures,
monitoring during both scheduled building inspections and at a pre-established frequency (such as once
a week) is desirable. If·the construction phase is extremely long, or if emissions exceed the PMIO
standard, or the project is very complex, the local government may want to require continual on-site
monitoring.

Operational mitigation measures should be monitored at least once a year, or more frequently if:

o The project is to be developed in phases

o Land uses other than those anticipated during project approval are present

o The project's impacts are extremely significant

o The mitigation measures protect sensitive receptors

Monitoring may be linked to a specific step in the planning process that requires local government
approval or inspections. Examples of such steps include: (

0 Final subdivision map approval

0 Grading permit

0 Land use clearance permit

0 Building permit

0 Construction inspections

0 Occupancy permit

0 Business license

0 Discretionary permit annual review

The flow chart in Figure 15-1 identifies types of mitigation measures that can be monitored in each
development phase. This is intended to be a general list. Since local government planning processes
vary, other steps in the planning process may~ also exist that can be used to monitor implementation.
Table 15-1 provides a sample checklist for monitoring and reporting air quality mitigation measures.
Figure 15-2 provides a sample outline of a mitigation monitoring program that contains all the
components recommended in Section 15.1. Figure 15-3 provides a sample reporting form to assist
local governments in tracking and determining effectiveness of mitigation measures.

Local governments have" the authority to levy charges, fees, or assessments to pay for the monitoring
and reporting program. Local governments have an opportunity to use the information gathered
through the monitoring program to determine if a mitigation measure is effective. The
January/February 1989 issue of California Planner suggested that if the measures are not as effective (
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as intended and the impact remains substantial, the local government may substitute a more effective
measure. While not specifically required by CEQA, Lead Agencies can exercise this approach at their
option.

o District and Monitoring and Reporting Programs

The District is involved in local government monitoring and reporting programs as both a responsible
agency and technical resource to local governments. The AB 3180 also requires the District to adopt a
mitigation monitoring program for mitigation measures imposed on projects for which the District is
the lead agency. As a responsible agency, the District can only impose mitigation measures that are
related to the District's permitting authority. For example, the District would be responsible for
monitoring mitigation measures relating to the permitting process imposed on projects where the
District is a responsible agency under CEQA; however, the District is not responsible for monitoring
mitigation measures that it has recommended in the role of a commenting agency. The District can be
both a responsible agency for aspects of a project relating to District permitting and a commenting
agency relating to other aspects of the project.

The District will, if necessary, recommend mitigation measures when it reviews and comments on a
project. In.~ddition, the District may specify required mitigation measures relating to the District's
subsequent permitting action and submit monitoring and reporting requirements for these measures.
The District will work with local governments to coordinate monitoring of District permit-related
mitigation measures when applicable.

The District can assist local governments in monitoring certain mitigation measures by providing its
technical expertise or by using District permitting and enforcement activities, particularly when
measures relate to District permits; by evaluating air quality monitoring samples; and by making
District inspections. In those cases in which local governments identify the District as a responsible
monitoring agency for air quality mitigation measures, both the EIR and mitigation monitoring
program must be submitted for District review and comments.

15.3 Enforcement

Measures that are critical to mitigating the impact should be legally enforceable. Enforcement depends
largely on the implementation mechanism and specificity of the measures. The easiest measures to
enforce are those that clearly identify who is gOing to do what by when. When mitigation fees are
involved, it is important to identify when in the planning process the fee should be paid, how much the
fee is (or the mechanism for determining the fee), and what the fee is to be used for (identification of
the particular program or improvement).

AB 3180 (Cortese), which codified mitigation monitoring requirements, does not provide additional
sanctions for local governments to impose if monitoring reveals that the mitigation measures or
changes to the project have not been implemented. Local governments can, however, use existing
sanctions available to them, such as stop work orders, fines, and restitutions. In addition, a variety of
enforceable mechanisms are available to local planners to ensure that the air quality mitigation
measures are implemented.

o Examples of the Enforceable Mechanisms for Mitigation Measures

Conditions of Approval on Discretionary Permits. Air quality mitigation measures can become
conditions of approval on discretionary permits (e.g., conditional use permits, variances, design review
permits, subdivision maps, etc.). Local governments have the authority to condition projects as long as
the conditions are reasonably related to the discretionary permit. Mitigation measures are related to
the project in the sense that through the environmental process these measures have been deemed
necessary to reduce the potential environmental impact of the project.

Most mitigation measures are tied to conditions of approval as they relate to a particular step in the
planning process. For example, if a mitigation measure that required the planting of shade trees to
reduce electrical energy usage had been included in an EIR, a requirement could be made that such
trees be planted prior to the issuance of an occupancy permit.
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Impact, Mitigation, or Improvement Fees. Local governments are empowered to exact impact, (
mitigation, or improvement fees from developments as long as the fee meets the nexus test. In most \.
cases, the environmental documentation can establish a nexus by showing that the fee will be used to
offset the impact and fund its amelioration.

Impact or mitigation fees support mitigation measures such as transportation demand management
(TOM) programs where the program will benefit properties in addition to the project site.
Improvement fees are best suited for mitigation measures that involve capital improvements, such as
traffic light synchronization, where the improvement involves expenditure of funds beyond the funding
that can be reasonably exacted from the project.

Conditions, Covenants, and Restrictions. Through the discretionary permitting process, local
governments can require that certain mitigation measures be recorded on a property's conditions,
covenants, and restrictions (CC&Rs). CC&Rs can govern aspects of a project including land uses,
development standards, responsibilities of property owners and associations, and any other
requirements unique to the area covered under the CC&Rs.

Mitigation measures included in CC&Rs may be recorded on the title of the property and made
available to future owners and concerned citizens through the county recorder's office. In that way,
CC&Rs are effective implementation mechanisms for long-term operational mitigation measures (such
as ridesharing requirements) and measures that are expected to be carried out by an association of the
owners of individual lots (such as maintaining low-energy lights in the common parking area of a
planned unit development). CC&Rs are also effective in ensuring mitigation of projects that are to be
built out over a series of several years, such as Specific Plans that will serve as the guide for all future
development of the project.

Improvement Securities. Through local ordinances, local government can require project proponents
to furnish a security for the performance of any act, agreement, or work. Improvement securities
include bonds, deposits with a local agency, a trust account, instrument or letter of credit, or lien. Local
governments commonly use improvement securities for items such as construction of capital ("
improvements. Improvement securities can also be used to assure implementation of air quality _
mitigation measures. Improvement securities would permit a local government to carry out the work if
the project proponent failed to implement the measure. Examples include: traffic light
synchronization, bus turnouts and passenger benches, and recycling collection service.

Development Agreements. Local governments have the authority to enter into development
agreements with any property owner. Development agreements can specify the permitted uses on the
property, the density or intensity of use, the maximum height and size of proposed buildings, provisions
for reservation or dedication of land for public purposes, and terms and conditions relating to fmancing
public facilities and subsequent reimbursement. The development agreement may include conditions,
terms, restrictions, and requirements for subsequent discretionary actions. While development
agreements are not specifically entered into to implement mitigation measures, development
agreements, if instituted, should incorporate such measures.

The most appropriate measures for inclusion in a development agreement are design and land use
related, such as support services in business parks, operational mitigation measures such as
participation in a transportation management association, dedications for uses such as bicycle lanes and
public transit, and financing of public facilities such as rail transit line extensions. In addition,
development agreements are beneficial in establishing trigger mechanisms and requirements for
additional mitigation measures, if the existing measures do not prove adequate.

Memorandum of Understanding. Local governments' are empowered to enter into memoranda of
understanding (MOUs) with other public agencies, private developers, etc., to facilitate a public
interest or cause. MitIgating environmental impacts, including those on air quality, fall within these
parameters. MOUs are most useful in implementing measures that require a long term commitment
on behalf of the project proponent, a partnership between the local government and project proponent,
or an enforceable mechanism. For example, an MOU would be appropriate where the commitment
calls for the operation of a shuttle service between residences and a commercial district, requiring a
long-term enforceable agreement to ensure appropriate implementation.
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Figure 15-1. Monitoriag _tigatioa Measures

TIME FRAME MITIGATION MEASURES
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............................................................................................................................~..::..:::: Post.,....... SICIJrities-

Pay fees; E.t MOUs '

GracIi.. Permlissued 1f---~ Site plan CDIIIPiance

Inspedons w---~ Grading mitigation to control dust
.........................................................................................................................:..:;;.;;:..

Land Use Clearance
...••.......•...................•.............•.........•............................•.........•.•...•.•.•...........•...•:....:..:::;::
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Figure 15-2. Monitoring Progr. Oudine
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Figure 15-1 Monitoring Progr. Outline (confinue~)
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Dat. 01 81. VI8it:

Figure 15-3. Monitoring Program Report
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f~ure 15-3. Monitoring Program Report (continued)

For each meaMn not implemented or not effective, complete the followino:

Me.... No. Follow-Up Remedial Action Implem.,ted Follow-Up
Vilit ScheclJIed (Identify Action) Action

Copies Distributed to:

Name of City Official: _

Signature:------- _

I hereby certify that I have visited the project site and that the above information is true to the best of
my knowledge.

_____ Public Works

_____ Enforc«nent

-----Planning

_____ Project Planner

_____ Responsible Agencies (Ust)

_____ Others (Ust) _

I
Date:

Date of Next Inspection: _
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Table 15-1. Mitigation Monitoring Check6st

1. Have the mitigation measures and reporting requirements been
communicated?

2. Have entities responsible for monitoring each measure been
identified?

3. Has a time frame for implementation of each mitigation measure
been identified?

4. Have specific compliance criteria been identified for each measure?

S. Have remedial actions been identified?

6. Does. the program identify the method of reporting and reporting
requirements'?

-
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REPORTING ON PROJECT DISPOSITION

CHAPTER 16

The need for local governments to report to the District on environmental analysis is important for a
number of reasons:

o to take credit for actions local governments take to reduce emissions under the AQMP
(i.e., reductions from mitigation measures applied to projects)

o to reassess the key assumptions that were used in determining the appropriate attainment
strategy that was included in the AQMP (i.e., population projections, etc.)

o to assess cumulative impacts of insignificant projects

o To comply with CEQA

Credit for Local Government Actions. The District is responsible for demonstrating that the SCAB,
Coachella Valley and Antelope Valley are making sufficient progress in attaining the federal and state
ambient air quality standards. Therefore, the District must show that emissions within its jurisdiction
are being reduced and must substantiate its progress through quantitative reporting. In the past, the
District has not been able to quantitatively demonstrate reductions in emissions from local government
actions, despite the mitigation measures now in force. Therefore, the District is requesting that local
governments voluntarily participate in monitoring programs.

When the lead agencies report on the disposition of environmental documents for projects, the District
is able to document emission reductions. These reports will also document the progress of local
governments in implementing the 1991 AQMP since a heightened CEQA involvement process was
included as a control measure (M-H-1) in the Plan. Documenting the contributions of local
governments in implementing the AQMP is critical. Without the cooperation of local governments, the
region could face a situation in which emission reductions would need to be made up through the
application of more stringent regulations and the regulation of smaller sources, and contingency
measures would need to be implemented. Additionally, federal funds for transportation and
wastewater treatment facilities could be restricted. ·

Most importantly, recent gains toward cleaning up the air could be set back, and the region would not
be able to meet the federal and state ambient air quality standards within the 2O-year time frame set
out in the 1991 AQMP.

Assessing AQMP Assumptions. The AQMP must set out a comprehensive emissions reduction
strategy that demonstrates attainment of National Ambient Air Quality Standards by the deadlines
established in the federal Clean Air Act for each type of pollutant. In addition, the AQMP strategy
must also achieve federal and state targets for interim emissions reductions. The AQMP strategy
forecasts emission levels, based in part on SCAG's forecasts of future employment, population, and
travel in the region. SCAG's forecasts reflect trends in the many complex forces which determine
regional growth: births, deaths, immigration, emigration, shifts in regional, state, national and
international economic factors; and changes in local land use plans and policies. It is important to
monitor and regularly update forecasts of future emissions, employment, population, and travel. It is
also important that new and existing development implement the measures which the AQMP assumes
they will perform.

Cumulative Impacts. Individually, projects m~y not have a significant impact on air quality, however
when considered together the impact may be significant. Annual reporting will assist the District in
assessing the impacts that the unmitigated emissions from projects are having on the attainment
strategy contained in the AQMP.

CEQA Reporting. CEQA Guidelines Section 15095 requires that lead agencies provide a final certified
EIR to responsible agencies. The District requests a copy of the final certified EIR whenever it is a
responsible or commenting agency under CEQA. In addition, CEQA Guidelines Section 21092.5
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requires lead agencies to provide written responses to public agencies on comments made by that
agency at least ten days prior to certifying the final EIR for the project.

Ten days prior to certifying the fmal EIR, the lead agency should provide the District with written
responses to comments made by the District.

Project environmental documentation which the District has commented on should be sent to the
District. Specifically, the lead agency should transmit the fmal environmental documentation and the
mitigation monitoring program, along with a District reporting form (see Figure 16-1). The District
will use the information on the reporting form relating to unmitigated and mitigated emissions to
document local government efforts m implementing the AQMP. In addition, if the project proponent
will be applying for a District permit which is covered by the environmental document, it should be
submitted to Engineering when the permit is applied for. At that time, the District will make a
determination as to whether the environmental documentation is sufficient to cover the District's
permitting activity. In addition, the District will request annual reporting of all projects to document
region-wide cumulative impacts. SCAG monitors local government actions to assess the key
assumptions, such as population forecasts, that went into the AQMP.

16.1 Reporting on Environmental Documents

Local governments are requested to report on the disposition of all significant projects. Refer to
Chapter 6 for a list of projects deemed to be significant.

The report should be made to the District within 60 days of approval of the project by the lead agency.
The information submitted to the District should include the following:

o Final certified EIR or Mitigated Negative Declaration (MND)

o Mitigation monitoring program

o Completed reporting form

The project disposition reporting form is divided into three sections. Section I requests information on
the lead agency, project location, and State Clearinghouse and District project identification numbers
(the District assigns identification numbers only to those projects that it has reviewed and commented
upon). It is imperative that information on the estimated year of construction and build-out be
included on the reporting form.

Section II requests specific information regarding the type and size of the project. The District needs a
definitive description of the project in order to quantitatively determine the emission reduction benefits
of the CEQA program. It is preferable that planners provide the number of units or square feet of
facilities whenever possible. Use acres only when estimates of square footage are not available.

In Section III, planners should identify the emissions produced by the project prior to mitigation
(unmitigated emissions), the emissions reductions from mitigation (mitigated emissions), and the
emissions that the project will produce with mitigation being applied (net emissions). If the EIR or
MND was prepared in accordance with the CEQA Handbook, these emissions estimates should be
readily available.

The completed reporting form, along with the final certified EIR or MND, mitigation monitoring
program, and response to District comments should be sent to: -

CEQA Coordinator
South Coast Air Quality Management District
21865 East Copley Drive
P.O. Box 4939
Diamond Bar, CA 91765-0939

If you have any questions about reporting or completing the reporting form, contact the CEQA
Coordinator at (909) 396-3109.

16-2

(

(
\

( ,-



Figure 16-1. Repordng Form

ICAQMO ReportIng Form ... lIRa ..d MltI..-..N~DecI..tion. :1
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(Continued on next page)
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Figure 16-1. Reporting Form (continued]
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Figure A3-1. Relative Contribution By Source Category of Em~sions
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Table A3-1. Air Toxies Subject 10 Regulations

........................................................................................................................................................................................................................................................................................................................................................................................................
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..,
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Substance :! ........ Substance
v; :! ........ Substance :! .....

.... N .... N .... CN
4D4D •• 4DU
:;:; :;:; :;:;
_1M: IM:_ 1M: 1M:

Acetaldehyde • • 3,3 Dichlorobenzidene • Nifrosanines
Dimethyln~rosanine II

Acrylamide II 2,4 Dinitrotoluene • Diethylnitrosamine •Dibutylnitrosamine II
Acrylonitrile II 1,4 Dioxane • N-nitrososopyrrohdine II

N-nitrosodiphenylamine II
Inorganic Arsenic • • Diphenylhydrazine II N-nitroso- N-ethylurea •N-nitroso-N-methylurea II
Asbestos •• • Epichlorohydrin • Perchloroethylene
Benzene II II Ethylene Dibromide • • Po~nuclear Aromatic
Benzidene II Ethylene Dichloride &I II

Hydrocarbons (PAH)
Benz(a)anthracene •Beryllium II Benzo(a)pyrene &I

Ethylene Oxide &I II Benzo(b)fluoranthene •Bis(2-chloroethyl)ether • Benzo(klfluoranthene II
Formaldehyde II II Chrysene II

Bis(chlorometh~)ether II Dibenz(a,hlonthracene II
Hexachlorobenzene • Indenopyrene &I

1,3-Butadiene • II
Hexachlorocyclohexane Polychlorinated biphenyls &I

Cadmium II • Technical grade •Alpha isomer • Radionuclides •Carbon Tetrachloride • • Mercury • Trichloroethylene •Chlorinated Dioxins
and Dibenzofurans • • Methylene Chloride II II 2,4,6 Trichlorophenol &I

Chloroform • • Nickel • Vinyl Chloride •• II
Refinery dust •Chronium Hexavalent • • Subsulfide •
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1990 AIR QUAUTY DATA

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

ng

Clrbon Monoxide Ozone NI trogen Dioxide Sulfur Dioxide VI.lbUSty

Average Average No. DIYS

No. Day. Standard No. Days Standard Conpered to No. DIYS CGq)ared to Std. Exe'd. c)

Source/ location MIx. Max. Exceeded Max. Exceeded Mu. Federal Std. Exe'd. Max. MIx. federal !!S!!!:!l ..!!.!!!.. Day. n
Receptor of Cone. Cone. Federal State Cone. Federal --i!!!L Cone. StandarcJI) -!l!!L Cone. Cone. Standard.b) » .25/ Meetl

Arel Air Monitoring In In ~ 9.5 > 35 ~ 9.1 > 20 In > .12 > .09 In AM X » ·.25 In In AM » .14 ~ .05 location Stitt

No. Station PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM In Above PPM PPM PPM In PPM PPM Std. 1

l'Hour 8-Hour 8-Hr. 1-Hr. 8-Hr. 1-Hr. 1-Hour '-Hour 1-Hour '-Hour PPM Std. 1-Hour 1'Hour 24·hour PPM i4·Hr. 1/24·Hr.d )

1 loa Angele. 13 9.? 1 0 1 0 .20 32 70 .28 .0461 0 3 .02 .013 .0017 0 0/0 loa Angele. 154

2 \I. loa Angeles 15 8.0 0 0 0 0 .16 8 30 .20 . ,0324 0 0 .02· .009* .0021· O· 0/0· International

I 3 Hawthorne 19 12.7 10 0 11 0 .10 0 3 .23 .0339 0 0 .31 .035 .0035 0 1/0
;

4 long Beach 11 9.1 0 0 1 0 .12 0 5 .21 ,0393 0 1 .05 .013 .0031 0 0/0 Long Beach 155

5 \lhltt i er 12 9 0 0 0 0 0 19 21 47 ,23 0428 0 0 04 009 0016 0 010 AlrDOrt

6 Reseda 19 14.9 10 0 11 0 .19 41 108 .19 .0340 0 0 .02· .010· .0015· 0* 0/0·

7 Burbank 16 13.0 8 0 8 0 .20 40 95 .23 .0479 0 0 .02 .011 .0018 0 0/0 Burbank 180

8 Pasadena 16 10.0 1 0 1 0 .26 69 118 .23 .0414 0 0 .02* .008· .0015* 0* 0/0* Airport

9 Azusa 7 5.1 0 0 0 0 .23 84 133 .21 .0410 0 0 .03* .008* .0011* 0* 0/0*

9 Glendora NM NM NM NM NM NM 29 103 147 19 ,03n 0 0 NM NM NM NM NM

10 Pomona 13 1.5 0 0 0 0 .24 60 104 .21 .0555 3.7 0 NM NM NM NM NM

11 Plco Rivera 13 9.4 1 0 1 0 .19 43 85 .27 .0499 0 2 .04* .014* .0043* D· 0/0·

12 Lynwood 24 16.8 42 0 44 7 .15 3 11 .26 .0408 0 1 .04 .012 .0033 0 0/0 \lUll... J. fox 14

13 Santa Clarita 11 4.6 0 0 0 0 .23 62 115 .15 .0316 0 0 .01· .004* .0009* O· 0/0* Airport
, 14 lancaster f ) 11 8.3 0 0 0 0 .15 7 52 .09 .0200 0 0 NM NM NM NM NM (lancaster)

16 La Habra 19 9.6 2 0 2 0 .21 35 16 .22 .0441 0 0 .03 .007 .0011 0 0/0
11 Anaheim 17 11.1 1 0 1 0 .18 11 34 .21 .0469 0 0 .02* .009* .0018* 0* 0/0*
11 Los Alaml tos NM NM NM NM NM NM .17 7 29 NM NM NM NM .03 .009 .0019 0 0/0
18 COlta Me.a 13 10.1 4 0 5 0 .15 3 12 .22 .02n 0 0 .02 .008 .0001 0 0/0
19 El Toro 9 5.6 0 0 0 0 .19 11 32 NM NM NM NM NM NM NM NM NM

22 Norco NM NM NM NH NM NM .17 13 41 NM NM NM NM NM NM NM NM NH
23 Rlbldoux 10 6.3 0 0 0 0 .29 90 142 .16 .0336 0 0 .03 .005 .0003 0 0/0
23 Riverside 15 7.3 0 0 0 0 NM NM NM NM NM NM NM NM NM NM NM NM March Field 200,
24 Perris NH NM NH NH NM NH .19 62 116 .11* .0282* O· O· NM NM NM NM NM (Riverside)

25 lake Elsinore NH NM NM NM NM NH .19 36 80 NM NM NM NM NM NM NM NM NM
28 Hemet NM NM NM NH NM NH .22 20 60 NH NM NM NM NM NM NM NM NM
29 Bamlng NM NM NM NM NM NH .22 43 75 NM NM NM NM NM NM NM NM NM
30 Palm Springs 5 2.3 0 0 0 0 .17 27 73 .09 .0206 0 0 NM NM NM: NM NH
30 Indio NM NM NM NM NM NM .16 10 47 NM NM NM NM NM NM NM NM NM

32 Upland 9 6.6 0 0 0 0 .29 64 113 .19 .0411 0 0 .01* .006· .0012· o· 0/0·

33 Ontario NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NH Ontario 250

34 Fontana 6 4 9 0 0 0 0 .27 92 132 20 0393 0 0 .01 003 0001 0 0/0 AlrDOrt

34 San Bernardino 9 6.0 0 0 0 0 .29 18 129 .20 .0343 0 0 .01· .001· .0001* 0* 0/0* Norton AFB 200

35 Redlands NM NM NM NM NM NM .30 81 131 NM NM NM NM NM NM NM NM NM (San Bernardino)

37 Crestline NM NM NM NM NM NM .33 103 144 NM NM NM NM NM . NM NM NM NM

~
V)

'. - le•• than 12 full -onthl of deta. Monitoring dlacontlr-..ed.

PPM' Parts by volune per .HUon partl of .Ir.

AAN' Amual Arl thmet Ie Melll.

NM - Pollutant not monl tored.

a)' The federal .tlndard II annual arlthMtlc .1Il Noz greater than 0.0534 PPM.

b) - The federal standar~ II .nnual .rltlwetle _en SOl greater then 80 ug/Rl (0.03 PPM). No locltlon exceeded the Itandard In 1990.

c) - The other federal standards (3-hour average» 0.50 PPMi AAM» 0.03 PPM) were not exceeded.

d) - Twenty-four hour average SOl ~ 0.05 PPM with 1·hour Ozone ~ 0.10 PPM, or with 24·hour TSP ~ 100 ug/,.;J.

e)' Vialbility deta Ire conparable to~ .tlte standard. VialbUlty st..-dard II les. thlll 10 alles for hours '11th relative

hunidlty less th.n 10X. Monitoring using equipment required by current .tandard II expected to begin In 1991.

f) - Station relocated In february 1990.

o SOUTH COAST
AIR QUALllY MANAGEMENT DISTRICT
9150 Flair Drive
EI Monte, CA 91731
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1990 AIR QUAUTY DATA

SOUTH COAST AIR QUAUTY MANAGEMENT DISTRICT

SWpended 'artlculat•• PHU)8) 'articulate. tSP") Lej) SuUateh)

No. (X) SMpl" No. (X) SIIIP1••
Exceeding Anrual Gulrter./Month. Exceeding

. Average. I)
..•

Source! Standard Exceedlng Standard Standard
Receptor Location of

Area Air Monitoring Max. Federal .J1!SL Max. Max. Max. Federal --ll!!!- Max. --l.W!
No. Station Numer Cone. ANI AGM MUliber Cone. AGM Mo. Qtrly. Cone•

of In uaJ~ >150 UI'riS >50 ug,~ Cone. Cone. of In ua,,;s Cone. Cone. Cone. •,.5 uaJ~ !,1.5 ua,,.l In 118''; !,25 ua,,.l
S!llpl•• 24·hour 24· Hour 24-Hour ua/,.1 ua/,.l S8Iple. 24-Hr. ugJ,.l ug/,.l UQ/,.l' Qrtly AVI. Mo. Avg. 24-Hr. 24·Hr.

1 Lo. Ang.l•• 60 152 1(1.7) 31(51.7) 53.2 48.3 60 211 98.7 0.09 0.09 0 0 25.3 1(1.7)
2 'I. Loa Ang.l •• 1M NM NM NH lit NM 54 163 62.1 NM lit lit NM 24.8 0
3 Hawthorne 60 127 0 17(28.3) 41.2 37.6 61 186 73.8 0.08 0.06 0 0 24.8 0
4 Long I.ach 58 119 0 14(24.1) 44.3 40.6 61 188 81.9 0.09 0.07 0 0 22.6 0
5 Uhlttter NM NM NM NM NM NM NM NM 11M 11M 11M 11M 11M 11M 11M
6 Re.eda 1M NM NM NM .. NM 11M NM NM NM 11M lit 11M 11M NM
7 lurbank 60 161 1(1.7) 28(46.7) 52.3 47.6 60 191 89.2 0.08 0.07 0 0 25.9 1(1.7)
8 'a.adena NM NH NM NM NH 11M 57 142 69.5 11M NM lit 11M 2a.4 1(1.a)
9 AZlMa 60 127 0 30(50.0) 54.9 47.9 61 228 104.4 NM NH lit 11M 16.0 0
9 Glendora NM 11M NM 11M NM NM NM NM 11M NM NM 11M 11M 11M NM
10 Pc.ona NM NH NM NM .... NH NH NM 11M 11M 11M 11M NM .... 11M
11 'leo Itlvera .... NH NH 11M NM NH ·60 195 92.9 0.13 0.11 0 0 21.1 0
12 Lynwood NH NH 11M 11M tIM 11M 59 233 102.2 0.14 0.11 0 0 2a.1 1(1.7)
13 Santa Clarita 51 93 0 15(26.3) 43.3 38.6 11M NM 11M 11M NM lit 11M 11M 11M
14 Lanca.terJ) 58 .. 342 2(3.4) 22(31.9) 52.9 43.8 28* 211* 18.9* NM NM 11M 11M 6.0* 0*
16 La Habra 11M 11M NM NM NH .... 11M 11M 11M NM 11M 11M NM 11M 11M
17 AIlahet. . 59 ·158 1(1.7) 20(33.9) 49.1 43.1 5a 422 91.3 0.10 0.06 0 0 18.3 0
17 Lo. Al_lto. 11M 11M 11M 11M NH 11M 60 834 103.4 11M 11M NM 11M 16.8 0
18 Co.ta M••a 11M 11M 11M 11M 11M 11M 11M 11M 11M 11M 11M NM 11M 11M 11M
19 El Toro 55 88 0 16(29 1) 43 1 39.1 30* 132* 78.2* 11M 11M 11M 11M 13.4* 0*

22 lIorco 11M. 11M NM NM NH 11M 11M NM 11M 11M 11M 11M 11M 11M 11M
.2] Rwidowt 61 207 3(4.9) 46(15.4) 18.4 66.9 61 274 "0.1 0.08 0.05 0 0 19.9 0

23 Rtver.lde 11M 11M 11M 11M 11M 11M 59 223 96.0 0.08 0.05 0 0 19.3 0
24 Perri. 61 250 3(4.9) 32(52.5) 58.9 49.6 30* 232* 71.6* 11M 11M ·IIM 11M 12.9* 0*
25 Lake Elsinore 11M 11M 11M 11M 11M NM NM 11M 11M 11M 11M 11M NM 11M NM

28 HeMt 11M 11M 11M 11M 11M 11M tot 11M 11M 11M 11M NM 11M 11M 11M
29 Bamlng 54 89 0 11(20.4) 35.4 29.4 30* 161* 60.4* 11M 11M 11M 11M 8.6* 0*
30 Pal. Spring. 59 83 0 9(15.3) 34.5 30.5 30 170* 51.4* 11M NM NM 11M 5.6* 0*
30 Indto 59 520 4(6.8) 41(69.5) 79.3 64.9 29* 1485* 130.5* NM NM NM NM 1.0* 0*
32 Upland 11M 11M 11M NM NM 11M 60 289 93.0 0.01 0.05 0 0 18.1 0

33 Ontario 59 185 4(6.8) 37(62.7) 71.7 61.0 29* 243* 90.6* . NM NM NM 11M 19.9* 0*
34 Fontana 59 475 3(5 1) 43(n 9) 77.6 62.7 59 1710 115 6 NM NM 11M 4- 11M 18.3 0

34 San Bernardino 60 235 2(3.3) 35(58.3) 65.0 54.8 60 289 100.9 . 0.07 0.05 0 0 17.3 0

35 Redlands 11M NM 11M 11M 11M NM 11M 11M NM 11M 11M NM 11M NM 11M.
31 Crestl lne 59 88 0 11(18.6) 36.6 31.1 30* 124* 46.7* NM NM NM NM 6.6* 0*--·

* - Les. than 12 full -onth. of data. Monitoring dl.contlrUKl.
ugJ,.1 • Mlcr08r_ per c&.Olc _t.r of air.

AGM - ~l c;ec.etrlc M.an.
g) • PM10 .lMpended partlculat•••-.pl•• ..r. collected every 6 days lMlng the .Iz.·••lecttv. Inlet high vol~ 'MPl.r with quartz filter Mdta

(PM10 r.f.r. to fine partlcl•• with a.roctvn-Ic dl_t.r of 10 .Icr..t.r. or l...).
h) - Total 'lMpended particulate., lead, and .ulfat. wer. det....lned fre. 'lIlpl.. collected .v.ry 6 days by the high volUie 'MPl.r .thod, on

gla•• fiber fllt.r Mdla. federal TSP .tandard .uper.eded by PM10 .tandard, July 1, 1987.
I) - federal PM10 .tand8rd I. AM > 50 U8/,}; .tat••tandard I. ACM > 30 UQ/,.l.
J) - Statton r.located In february 1990•

.~'...
.~\ /----,
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1991 AIR QUALITY

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Carbon Monoxide Ozone Nitrogen Dioxide Sulfur Dioxide VlalbUlty

Average Average No. Days
No. Day- Standnrd No. Dovs Standnrd Con,>ored to No. Days CClq)8red to Std. Exc'd. C

)

SOtJrc~/ local Ion Mnx. Mnx. Exceeded Mnx. Exceeded Hnx. federal Std. Exc'd. Hnx. Hax. federal ~..11!!L Dav. not
R~ceptor of Conc. Cone. federal State Cone. ~ ....i!.!!L Cone. Sundard'l) ....i!.!!L Cone. Cone. Standar~) ,. .25/ Heetlng

Aren Air Honltorlng In In ~ 9.5 ,. 35 ~ 9.1 ,. 20 In ,. .12 ,. .09 In AAH % ,. .25 In In AM ".14 ~ .05 location State
No. Stat Ion ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm In Above ppm ppm ppm In ppm ppm Std. e)

l-Hour 8-Hour 8-Hr. l-Hr. 8-Hr. 1-Hr. l-Hour 1-Hour l-Hour l-Hour pp" Std. '-Hour l-Hour 24-hour ppm 24-Hr. 1I24-Hr.dl

1 los Angeles 12 9.0 0 0 0 0 .19 23 59 .38 .0493 0 5 .02 .012 .0017 0 % los Angeles 159
2 \I. los Angeles 10 6.1 0 0 0 0 .18 9 37 .25 .0278 0 0 NH NH NH NH NH Internat lonal
3 Hawthorne 18 11.3 7 0 10 0 .11 0 17 .21* .. 0298* 0* 0* .12 .019 .O~O 0 0/0
" long BeRch 14 9.3 0 0 1 0 .11 0 4 .28 .. 0411 0 2 .14 .016 .0043 0 % Long Beach 198
5 \lhlttler 13 75 0 0 0 0 .19 23 59 22 .0394 0 0 .07 .010 0016 0 % Alroort
6 Reseda 16 13.5 7 0 8 0 .22 53 100 .17 .0399 0 0 NH NH NH NH NH
7 Burbank 13 10.6 8 0 12 0 .22 55 101 .29 .0468 0 2 .01 .010 .0009 0 % Burbank 195
8 Pasadenn 14 9.5 2 0 2 0 .23 70 112 .32 .0502 0 2 NH NH NH NM NH Airport
9 Azu~a 8 5.9 0 0 0 0 .28 73 111 .25 .0450 0 0 NH NH NH NH NH
? Glendora NM NH NH NM NH NH .32 91 134 .23 .0430 0 0 NH NH NH NH NH
10 Pomona , 11 7.1 0 0 0 0 .24 60 97 .22 .0550 3.0 0 NH NH NM NH NM
11 Pica Rivera 11 9.1 0 0 1 0 .26 48 86 .25 .0469 0 0 NH NM NM NM NH
12 lynwood 30 17.4 36 0 41 4 .16 1 20 .26 .0437 0 2 .05 .015 .0030 0 % "HUam J. fox 9
13 'Santa Clarita 9 5: 1 0 0 0 0 .24 65 118 .17 .0324 0 0 NM NH NM NM NH AI rport
14 lancaster 10 7.1 0 0 0 0 .14 8 62 .11 .0145 0 0 NM NH NH NH NH Hancaster)
16 la Habra 18 8.0 0 0 0 0 .21 28 62 .20 .0426 0 0 .04 .012 .0012 0 0/0
17 Anaheim 21 8.6· 0 0 0 1 .25 11 41 .20 .0448 0 0 NH NH NH NM NH
17 los Alnml tos NH NH NM NM NM NH .17 10 37 NH NH NH NH .03 .010 .0011 0 0/0
18 Costa Meso 10 8.1 0 0 0 0 .17 5 23 .16 .0260 0 0 .04 .010 .0007 0 0/0
19 El Taro 8 4.8 0 0 0 0 .24 10 29 NH NH NH NH NM NH NH NH NH
22 Norco NH NM NH NH NH NH .22 54 103 NH NH NH NH NH NH NH NH NH
23 Rubidoux 8 7.4 0 0 0 0 .24 79 139 .16 .0351 0 0 .02 .007 .. 0002 0 0/0
23 Riverside 14 6.9 0 0 0 0 NH NH NH NM NM NM NH NH NM NM NH NM March field 247
21e Perris NM NH NH NM NH NM .20 71 128 NM NM NH NM NM NM NH NM NH (Riverside)
25 lnke Elsinore NM NM NM NM NM NH .20 45 93 NH NM NH NH NH NM NH NH NH
26 It'fl'lecula 5* 4.0* 0* 0* 0* 0* .17* 3* 18* .21* .0164* 0* 0* NH NH NM NM NM
28 Hemet NM NH NH NH NM NM .19 23 66 NM NM NH NH NH NH NM NM NH
29 BarYting NM NM NH NM NM NH .20 31 64 NH NH NH NH NH NH NM NH NH
30 Palm Springs 5 2.5 0 0 0 0 .18 22 72 .09 .0208 0 0 NH NH NH NH NH
30 Indio NH NH NH NH NH NH .18 13 48 NH NH NH NH NH NH NH NH NH
31 Rlvtht' NH NH NH NH NH NH .09* 0* 0* NH NH NH NH NH NH NM NH NH
32 Upl and 7* 4.6* o· O· O· O· .27 67 103 .21 .0428 0 0 NH NH NM NH NH
33 Ontario NH NH NH NH NH NH NH NH NH NH NH NH NH NH NH NH NH NM Ontario 240
34 fontana 6* 4.4* 0* 0* 0* o· .29 74 120 .19 .0377 0 0 05 010 .0005 0 0/0 AlrDOrt
34 Son Bernordlno 8 7.0 0 0 0 0 .25 79 127 .16 .0355 0 0 NH NH NH NH NH Norton AfB 231
35 Redlands NH NH NH NH NH NH .25 91 145 NH NH NH NH NH NH NH NH NH (San Bernardino)
37 Crest II ne NH NH NH NH NH NH .27 90 148 NH NH NH NH NH NH NH NH NH

ppm - Parts per mH lion parts of air, by volume.
AAH· ArnJftl Arl thmet Ic Heen.
NH' Pollutnnt not moni tored.

less thon 12 full months of dota. Hay not be representat Ive.

a)· the federal standord Is alTlUal arithmetic mean N02 greater thon 0.0534 ppm.

b)· The frder"l Rtandftrd II annual arithmetic mean S02 greater than 80 ug/",J (0.03 ppm). No location exceeded the Itandard In 1991­

c)· The other f~eral atandards(]-hour avg. S02 ,. 0.50 pp1I and 24·hour avg. S02 ,. 0.14 ppm) were not exceeded.

d)· One-hour nvg. S02 ~ .25 ppm or twentv·four hour average S02! 0.05 ppnI whh l-hour OlOne! 0.10 ppm or 24-hour TSP ~ 100 Ug/,.;J.

e)' Visibility data lire coqJarable to previous Uate ltanderd. Stendard II vhlbility less than 10 miles for hour. with relative

h,,"'dlty lells thnn 70X. Monitoring ualJl9 equipment required by current Itftndftrd will begin In 1992.

SOUTH COAST

AIR QUALITY MANAGEMENT DISTRICT

21865 East Copley Drive

Diamond Bar, CA 91765
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1991 AIR QUALITY

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

;
SUipended Part Iculate. PH10f) Particulate. TSPg) Leld9) Sulfate9 )

No. (X) S..la. No. (X) S8ftPle.
Exceeding Annual Quarter./Months Exceeding

Source' Standard Averages h) Exceeding Standard i ) Standard

leceptor location of
Ar•• Air Monitoring Max. ~ ..!!!!.!.. Max. Max. Max • federal --!.t!!.!- Max. --lli!!

No. Station Nurber Cone. AAM AGH Nurber Cone. AGH Mo. Qtrly. Conc.
of In ug,~ >150 ug,,."S >50 ug,,.;! Cone. Cone. of In ug,,.1 Cone. Cone. Cone. >1.5 ug/",1 ?,1.5 ug/,.;s In ug/~ ~25 ug/.,l
Sanple. 24-Hour 24-Hour 24-Hour 119/..3 119',.1 Sanples 24-Hr. ug/",1 Ug/,.1 ug/,.1 Qrtly AVI. Ho. Avg. 24-Hr. 24·Hr.

1 loa Angelel 57 151 1<1.8) 31<54.4) 57.1 51.4 ·60 183 93.2 0.21 0.14 0 0 23.1 0
2 u. Lo. Angele. NM NM NM NM NM NH 59 106 59.0 NM NM NH NM 20.9 0
3 Ha.,thorne 60 79 0 14(2].3) 38.6 ]5.4 59 153 65.9 0.08 0.06 0 0 24.7 0
4 Long leach 46· 92· o· 11(23.9)· 40.0· 17.0- 60 197 65.1 0.08 0.07 0 0 19.9 0
5 \lttlttler NH NH NH NH NH NH NH NM NH NH NH NM NH NH NH
6 Re.eda NH NH NH NH NH NM NM NM NH NM NM NM NH NH NH
7 Burbank .. 60 133 0 30(50.0) 54.9 49.1 56 184 88.2 0.10 0.07 0 0 18.6 0... Pa.adena NH NH NH NH NH NH 56 141 71.2 NH NH NH NH 20.1 0
9- AZUla 57 137 0 39(68.4) 66.3 59.7 59 211 94.3 NH NH NH NH 19.2 0
9 Glendora NH NH NH NH NH NH NH NH NH NH NM NH NH NH NH
10 POIIIOnI NH NH NH NH NH NH NH NH NH NH NH NH NM NH NM
11 Plto RIvera NM NM NH NM NH NM 54 21' 89.8 0.19 0.14 0 0 21.6 0
12 Lynwood NM NM NH NM NM NM 59 200 97.1 0.17 0.10 0 0 22.4 0
13 Santa Clarl ta 59 81 0 25(42.4) 46.5 42.6 NH NH NM NH NM NM NM NH NM
14 lancaster 57 780 3(5.3) 11f19.3) 56.8 38.1 NM NH NM NM NM NM NM NH NH
16 La Habra NM NH NH NH NH NH NH NH NH NH NH NH NH NH NH
17 Anahel. 59 146 0 14(23.7) 45.2 40.0 59 '87 77.2 0.08 0.06 0 0 20.6 0
17 Lo. AI_Ito. NH NH NH NH NH NM 60 176 79.6 NH NH NM NH 16.9 0
18 co.t. M••• NM NH • NH NM NH NH NM NH NH NM NH NH NM NH NH
19 El Toro 59 94 0 9(15 3) 36 6 33.6 NH NH NH NH NH NH NH NH NH

22 Norco NH NH NH NM NH NH NH NH NH NH NH NH NH NH NH
2] Rubidoux 60 179 2(3.3) 41<68.3) 76.0 65.4 60 271 111.2 0.06 0.05 0 0 14.8 0
2] Rlver.lde NH NH NH NH NH NM 60 191 90.6 0.08 0.06 0 0 12.8 0
24 Perri. 60 113 0 26(43.3) 48.8 43.0 NH NH NH NH NM NH NH NM NH
25 Lalce Eilinore NH NH NH NM NH NH NM NH NH NH NH NH NH NH NH
26 TMlel:ul. 44- 66* 0* 9(20,5)· 38 4* 36 1* NM NM NH NH NH NH NH NH NM
28 H_t NH NH NM NM NH NH NH NH NH NM NH NH NH NH NH
29 Banning 57 87 o . 17(29.1) 37.8 31.] NM NH NH NH NH NH NH NH NH
30 Pal. SprIng. 56 197 1(1.1) 14(25.0) 42.9 36.6 NH NH NH NH NH NH NH NH NH
30 . IndIo 59 340 ](5.1) 37(62.7) 69.0 59.1 NH NH NH NH NH NM NH NH NH
31 Blvthe 30· 112- o· 9(10 0)- 44.4- 40 8· NM NM NH NH NH NM NH NM NH

32 Upland NH NH NH NH NH NH 60 182 79.7 0.08 0.07 0 0 19.0 0

33 Ontario 51 158 1(1.7) 39(67.2) 68.4 60.3 NH NH NM NH NH NH NH NH lOt

34 fontana 54 127 0 35(64 ·1) 63 1 511 59 537 109 3 NH NH NH NH 20 2 0

".34 San ••rnerdlno 60 163 1(1.7) 41(68.3) 60.6 52.0 59 215 96.0 0.06 0.05 0 0 11.3 0

3S ledlands NM NM NH NH NH NM NM NH NH NH NH NH NH NH NH

S7 Cr'ltllne 41- 1OS· o· 6(12 5)- 39.3- 34.8- NH NH NH NH NH NH NH NH NM

uti'" • Mlcrotr_ per clblc .ter of .Ir.
AAN • ArnJaI ArithMetic Hean. AGH • ArnJll GeOMetric Me.n.

• - L••• than 12 full IIOnth. of dat.. M.y not be reprelentatlve.
f) • '"10 .uapnded ~rtlculat••~l•• were collected every 6 days using the .Izt-Ielectlve Inlet high volune .anpler with quartz filter media

('"10 ref.rl to fine ~rtlcle., vlth ••roctvn-Ic dl_ter of 10 .lcrOMttr. or Ie••). .
I) - Total IUSpended ~rtlcul.te., leact, and lulfat. were dete,.lned Ir••...,le. collected every 6 day. by the hllh volune ...Ier method, on

II••• fiber fllttr Mdl •• federal TSP .tandard luperceded by ,"10 Itandard, July 1, 1987. "
h) • federal ,"10 Itandard I. AM > 50 UII'~: Itat. Itandard I. AGH > 30 UII,,,1.
I) • A. ,.rt of a .peclal MOnitoring protr., the DI.trlct Inltllted IIOnftortng of l.ad concentration. In JaroarV 1991 It flv••ltes Innedlatelv

downwlnd'of ..Jor .econdarv leact ..lterl. Th. quarterly fedtral .tandard val exceeded at one location, Conmerce - Sheila (3rd quarter), and
the IIOnthlv Itate .tandard val exceeded at two IOCltlon., COIIMrce • Shell. (four exceedanc••), .nd Industry - 7th St. (one exceedanee).
M•• I..... concentrac Ions were 3.66 ut',}, IIOnthlv aver.ge, and 2.31 UtJ/",1, quarterly average It Connerce • Sheila.

,~
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1992 AIR QUALITY
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Cftrbon Honox Id~ Olon~ Nitrogen Dioxide Sulfur Dioxide

Average Average No. Days
No. Days Standard No. Days Standard COfI1>&red to No. Days COtI'P8red to Std. Exc'd

Exceeded a) Exce~~ Federal b Std. Exc'd Federal !1!!£
Max. Max. 2nd Federal State Hax. 2nd Federal !1!!£ Hex. Standnrd ) State Hax. Hax. ~c)

Sourcel locat Ion No. Conca Cone. High No. Conca High No. Cone. No. Conca Conca > .25/
Receptor of Days In In Conca ~ 9.5 ~ 9.1 > 20 Days In Conca > .12 > .09 Days In AAH X > .25 Days In In AAH > .04

Area . Air Honltorlng of ppm ppm ppm ppm ppm ppm of ppm ppm ppm ppm of ppn In above ppm of ppm ppm In ppm
No. Stlt Ion Data 1-hour 8-hour 8-hour 8·hr. 8·hr. 1-hr. Data 1·hour 1-hour 1·hour 1-hour Data 1·hour ppm std. '-hour Data 1·hour 24·hour ppm '/24.hr. d)

, lOI Angeles 363 '2 9.5 8.0 2 2 0 365 .20 .18 23 57 366 .30 .0404 .0 1 366 .05 .010 .0015 0/0
2 u. los Angeles 366 11 5.9 5.7 0 0 0 366 .17 .17 12 45 364 .30 . .0284 .0 1 .. .. ... .. ..
3 Hawthorne 366 18 12.3 11.3 7 11 0 366 .15 .12 1 11 359 .19 .0320 .0 0 366 .15 .035 .0057 0/0
4 long Beach 366 10 8.1 7.3 0 0 0 366 .15 .15 6 19 361 .18 .0389 .0 0 366 .11 .026 .0037 0/0
5 \Jh Itt Ier 366 12 9.4 7.7 0 1 0 366 .22 .18 32 60 366 .21 .0376 .0 0 366 .03 .009 .0008 0/0

6 Reseda 363 13 9.9 8.1 1 1 0 366 .17 .16 25 82 358 .17 .0318 .0 0 .. .. .. ... ....
7 Burbank 365 13 10.5 9.8 3 4 0 366 .22 .22 47 115 362 .19 .0501 _0 0 366 .03 .009 .0010 0/0
8 Pasadena . 362 11 7.3 7.1 0 0 0 364 .27 .24 71 128 365 .22 .0423 .0 0 .... ... ... ... ..
9 Azusa 366 6 4.9 4.3 0 0 0 366 .27 .26 91 141 366 .15 .0403 .0 0 .- ... .... ... .-
9 Glendora .... . .. .. .. .. .. .. ... 354 .30 .29 118 164 342 .16 .0353 .0 0 ... ... ... ... ...

10 Pomona 364 12 8.3 6.9 0 0 0 366 .26 .24 56 99 362 .18 .0507 .0 0 .... ... .... ... ..
10 Diamond Bar ... .. .. .... .. .... .. .. .. 122* .16* .16* 11* 23* .. .. . .. .. .. .. .. ... .. .. .... .. ·.
"

Plco Rivera 366 .. 11 8.6 7.7 0 0 0 366 .26 .23 45 101 366 .27 .0443 .0 1 ... ... ... .. ...
12 lynwood 366 28 18.8 16.4 31 36 5 366 .17 .16 4 17 366 '.25 .0455 .0 0 366 .06 .014 .0031 0/0
13 Santa Clarl ta 365 8 3.7 3.7 0 0 0 365 .22 .21 71 127 365 .11 .0276 .0 0 ... .. .. .. -.. ..
14 lancaster 363 9 5.4 5.3 ' 0 0 0 366 .17 .17 25 78 359 .16 .0169 .0 0 ... .. -.. -- ·.
16 la Habra 363 21 9.1 8.0 0 1 1 365 .21 .19 31 52 364 .17 .0379 .0 0 366 .02 .009 .0006 0/0
17 Anaheim 366 15 9.4 8.6 0 1 0 366 .22 .19 22 46 358 .21 .0394 .0 0 ... ... ... ...
17 los Alami tos .. .. ·. .. . .. ... .. 366 .18 .16 9 30 ... .. .... ... . .. 366 .10 .013 ~0011 0/0
18 Costa Hesa 366 13 9.1 8.3 0 1 0 359 .15 .14 3 21 364 .23 .0249 .0 0 366 .02 .010 .0006 0/0
18 Newport Beach .... ... .. .. ·.. ·. ... .. .... .. .. ... .. _.. ... .. .. .. ... .. .. .. ... ..
19 El Toro 363 10 7.3 4.8 0 0 0 366 .16 .16 9 31 ... .. .. . .. .. .. .. .. ·. ·.
22 Norco .... .... ·.. .. .. ·. ·. 366 .23 .18 16 57 ... ... ·. ... .. .. _. .. ... .. ..
23 Rubidoux 366 -7 5.3 4.6 0 0 0 366 .26 .24 15 142 365 .23 .0304 .0 0 366 .02 .006 .0002 0/0
23 Rlverllde 344 11 6.1 6.0 0 0 0 .. . .. .. .. .. .. ... ... .. .. ... 31* .05* .026* .0178* 0/0*
24 Perrll ·. .. ·. ·. ... ·. .. 364 .21 .19 83 147 .. .. .. ... ... .. .. .. ·.. .. ..
25 lake Eliinore ... .. .. ·. ... ... ·. 366 .17 .16 24 87 .. .. ... .. .. .. .. ... ·. ...
26 Temecula 345 5 4.0 3.6 0 0 0 351 .13 .13 2 8 332 .12 .0196 .0 0 ... .. .. ... ·.
28 Hemet ... ... . .. .. ·. .. . ... 366 .15 .14 5 45 .. .. ... .. ... ... .. .. .. ...
29 Bamlng ... ... ·. .. .. .. ·. · .. 366 .16 .16 19 66 .... ... .. .. ... ... ... .. .. ..
30 Palm Springs 280* 5* 2.4* 2.0* 0* 0* 0* 341 .15 .15 21 69 277* .09* .0210* .0* o· ... ... ... ·.. .. ..
30 Indio .. ... .. .. .. .. .. .. ... ·.. 366 .14 .14 8 45 .. ... ... .. .. ... .. ... . .. ..
31 Blythe ·.. .. ·. ... .. .. ·. 338 .09 .08 0 0 .... ... ·. .. .. . ... ... .. ·. ..
32 Upland ... ·. ·. .. .. . ·. ... 366 .28 .26 81 136 366 .14 .0396 .0 0 .... ... ... ... ..
33 Ontario ... ... ... . .. .. .. ·.. .. .. ... .. .. .. ... .. .. .. ... .. .. .. .. .. ..
34 Fontana ·. -. ·. ·. .. ·- .. 366 .28 .25 88 144 363 .14 .0344 .0 0 365 .02 .012 .0012 0/0

34 San Bernardino 366 7 5.9 5.1 0 0 0 366 .28 .24 85 141 360 .13 .0356 .0 0 .. .. ... .. ..
35 Redlands ·. ·. ·. ·. ·. ·. .. 366 .27 .23 103 159 .. .. ·. .. .. .. .. .. .. ..
37 Crestline ·. ·. ·. ·. ·. ·. ·. 366 .28 .25 103 160 .. .. .. .. .. .. .. .. .. ..

ppm • Parts by volune Per MHlIon partl of air.
AAH • Annual Arithmetic Hean•

• Pollutftnt Not Monitored. * • lesl than 12 full months of data. May not be representative.
a) • The federal '-hour Itandard (1·hour average CO > 35 ppn) was not exceeded.
b) • The federal Itandard II annual arhhmotlc mean NOZ greater than 0.0534 JJI"'.
c) • The federll Itandard II lmual arithmetic mean S02 greater than 80 JJg/rr (0.03 ppm). No location exceeded thll Itandord.

The other federal Itandards (]·hour average> 0.50 ppn, and 24·hour average> 0.14 ppn) were not exceeded either.
d) • Days max IIrU1I 1·hour average 502 or max IIrU1I 24·hour moving average SOZ exceeded Itate standards (1·hour )0 0.25 ~24·hour

average> 0.04 ppn).

~
, ..,',.. ~. "'.
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SOUTH COAST
AIR QUALITY MANAGEMENT DISTRICT
21865 East Co~ley Drive
Diamond Bar. CA 91765
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1992 AIR QUALITY
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Suspended Particulates P"'0 e) Part Iculates TSP f) Lead f) SuI fate f) Visual Range

No. (X) SlIq)les Quarterly/Monthly No. (X) Sa~le. No. Oaya
Exceeding Arnlal ArnIal Exceeding Exceeding Exceeding
Standard Average. g) Average. Standard Standard State

Standard J)
Source' Location No. Hax. !!sIm.l Stat, No. Max. Max. Max. Federal !!!!.! Max. State No.

Receptor of Days Cone.
>150 IJg/nrl >50 IJg/nrl

AAH AGH Days Cone. AM AGH Mo. Qtrly. Cone. Days
Area Air Monitoring of In IJg,MJ Cone Cone of In ,.,g/nr"J Cone conc~ Cone cone~ >1.5 ,.,g,nr"J 2:1.5 ,.,g/.;5 In ,.,g/,.1 ~25 JlI/,,;J of

No. Station Data 24·hour 24-hour 24-hour "'I/~ .pg,~ Data 24-hour ,.,g,~ PI/ ,.,g/";J pg/ Qtrly. AVI. Mo. Avg. 24-hour 24-hour Data I)

1 Los Angele. 61 137 0 22(36.1 ) 48.0 44.1 62 192 83.4 76.8 .16 .11 0 0 19.4 0 .. ..
2 v. Los Angeles .. .. .. .. .. .. 59 126 47.4 42.6 .. .. .. .. 12.3 0 .. ..
3 Hawthorne 54* 67* 0* 5(9.3)* 32.7* 30.2* 51* 113* 60.3* 56.9* .05* .05* 0* 0* 17.6* 0* .. ..
It Long leach 57 67 0 11(19.3) 38.6 36.6 58 120 65.1 61.7 .07 .05 0 0 22.6 0 .. ..
5 WIll ttter .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..
6 Rueda .. .. .. .. .. .. .. .. .. -- .. .. .. .. .. .. .. ..
7 lurbenlt 58 222 2(3.4) 18(31.0) 49.0 42.0 59 563 78.2 67.0 . .16 .09 0 0 12.9 0 .. ..
S Pasedena .. .. .. .. .. .. 60 134 55.7 50.7 .. .. .. .. 11.5 0 .. ..
9 Azusa 61 107 0 24(39_3) 47.4 39.7 59 190 81.6 67.6 .. .. .. .. 16.8 0 120 23
9 Glendora .. .. .. .. .. .. .. .. .~ .. .. .. .. .- .. .. .. ..

10 POIIOnII .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..
10 OlelDOnd lar .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..
11 Plco Rivera .. .. .. .. .. .. 60 153 80.9 74.9 .15 .•10 0 0 17.0 0 .. ..
12 Lynwood .. .. .. .. .. .. 60 151 82.5 77.7 .11 .08 0 0 18.7 0 .. ..
13 Santa Clarita 60 84 0 8( 13.3) 35.3 30.9 .. .. .. .. .. .. .. .. .. .. .. ..
14 tancaster 59 68 0 5(8.5) 32.4 29.5 -- .. .. .. .. .. .. _. .. .. .. ..
16 La Habra .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..
17 Anahel. 56 88 0 11(19.6) 39.6 36.7 61 130 63.2 58.5 .05 .03 0 0 16.0 0 .. ..
17 los At_ltos .. .. .. .. .. .. 60 122 67.9 63.8 .. .. .. .. 16.0 0 .. ..
18 Costa Mesa .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..
18 Newport Beach 60 84 0 4(6.7) 31.3 28.8 .. .. .. .. .. .. .. .. .. .. .. ..
19 El Toro 60 83 0 5(8.3) 34.4 31.6 .. _. .. .. .. .. .. _. _. .. .. ..
22 Norco .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..
23 Rlbldoux 61 126 0 39(63.9) 62.5 52.5 61 207 105.8 90.7 .03 .03· 0 0 12.3 0 .. ..
23 Rlver.lde .. .. .. .. .. .. 61 161 86.6 77.5 .03 .03 0 0 12.1 0 .. ..
24 Perri. 58 115 0 24(41.4) 44.7 38.4 .. .. .. .. .. .. .. .. .. .. o •• ..
25 Late Etslnore .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..
26 Temecula 57 as 0 2(3.5) 30.9 28.0 .. .. .. .. .. .. .. .. .. .. .. ..
2a H...t .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..
29 laming 46* 89* 0* 8(17.4)* 34.3* 29.5* .. .. .. .. .. .. .. .. .. .. .. ..
30 Pal. Spring. 60 175 1(1.7) 4(6.7) 29.6 24.3 .. .. .. .. .. .. .. .. .. .. .. ..
30 Indio 59 117 0 18(10.5) 41.4 39.2 .. .. .. .. .. .. .. .. .. .. .. ..
31 Blythe 26* 242* 1(3.8)* 7(26.9)* 43.2* 32.7* -. _. _. .. -- -- -- .. .. .- _. --
12 Upland .. .. .. .. .. .. 61 150 74.7 66.7 .04 .04 0 0 13.2 0 _. ..
31 Ontario 59 649 2(3.4.) 39(66.1) 78.9 62.5 .. _. .. .. .. .. .. .. .. .. -. ..
34 fontana 53* 105* 0* 31(58:5)* 56.1* 48.9* 60 186 . 102.1 87.5 .. .. _. -- 13.4 0 .- ..
34 San Bernardino 60 136 0 36(60.0) 56.7 48.7 60 217 98.4 85.0 .05 .04 0 0 12.9 0 142 55
35 Redlands .. .. .. -- .. .. .. .. .. .. .. .. .. .. .. .. _. ..
37 Crestline 26* 62* 0* 2(1.7)* 33.3* 30.1* _. .- .. .. .. .. .. .. .- .. .. _.

IJg/rrl • Micrograms per cwlc meter of air.
AGH • Arntal Geometric Mean. ANt • ArnIal Arithmetic Mean•

•• • Pollutant Not "onltored. * • les. than 12 full month. of data. May not be representative.
e) • PM10 '8ft1)le. were collected every 6 day. using the Ille-lelective Inlet high volune 18q)ler with quartz filter anedla.

(PM10 refer. to the finer .uspended particles, consl.tlng of particle. with diameter lei' than approxlMtely 10 .Icrometer•• )
f) • Total luspended particulate., lead, and .ul fate were determined from .anple. collected every 6 day. by the high volune • ....,ler method, on

glas. fiber fitter media. Federal TSP ,tanetard .uper.eded by PM10 .tanetarit, July 1, 19870
g) • federal PM'O .tandard I. ANt > 50 PI/r; Itate .tandard I. AGM > 30 ,.,I/r.
h) • Special MOnitoring hrmedlately,Jlownwlnd of .tatlonary .ource. of lead was carried out at leveral locations In 1992. The maxllUl monthly

average recorded wa. 0.80 "g/r, at Conmerce • 61.t Street. The ....xlnun quarterly average recorded wa. 0.41 "g/r, at Industry • 7th Street.
I) • No. Days of Data. total nuwbef of days .aq>led minus nunber of day. with In.ufflclent data due to high hunldlty.
J) • Day. with .uspended particle. In ,ufflclent amcult to give an 8·hour average (10 .. • 6 pi, PST) vl.ual range Ie•• than 10 .Ile. (extinction
/,--..e,~fflclent greater than 0.23 kill· ) with relative hunldlty Ie•• than 70X. ,~

/
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TABLEA6-1
ASSUMPTIONS FOR CHAPTER 6 SCREENING TABLES

The following is a list of methodologies and defaults used in the preparation of the screening tables in Chapter 6.

MEmODOLOGY

Demulls

Regional trip length
Trips
Percent hot and cold starts

EMFAC7EP

MEmODOLOGY

Defsults

Energy consumption for construction exhaust emissions
Emission factors for each criteria pollutant

TABLE A-9-S

10.7

ITE TRIP GENERATION MANUAL
TABLE A-9-S-M
TABLE A-9-S-J-2
3SMPH

AREA 2

TABLE A-9-3

TABLE A-9-3-F
TABLE A-9-3-A

MEmODOLOGIES

UNPAYED ROADS
PAYEDROADS
DEMOLITION

Demu/Is

Unpaved road silt loading and road type

Mean vehicle speed
Mean number of wheels and weight

Precipitation conditions and number of days

TABLE A-9-9-D
TABLE A-9-9-C
TABLE A-9-9

TABLE A-9-9-D-I
TABLE A-9-9-D-2
TABLE A-9-9-D-3
TABLE A-9-9-D-4
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TABLEA6-2

SIGNIFICANCE THRESHOLD ESTIMATING METHODOLOGY FOR
TABLE 6 - 2 IN CHAPTER 6

A = DIe
Where,

A = Land Use Significance Thresholds in Units Expressed As Number of Dwelling Units, Square
Footage, Acres, Number of Students, Etc.
(The Units in which significance thresholds are expressed should ntatch those units used for "F"
in the following fonnula.)

B = Emissions in Pounds Per Day Significance Threshold
e = (.{.[lll..J[(FxYxGxR) + (FxYxWxSl) + (FxYxZx52)

+ (FxYxDll + {FxYxV})/(Ux454)
(For pollutants other than reactive organic compounds (ROC), the underlined and bolded
portion of the fonnula is Itot needed. Therefore, use 1.0 for "u, "and 0.0 for "T' and "V':")

Where,

c= Mobile Sources Related Information About Each Land Use Type
(For operation related impacts, the majority of the emissions are associated with nlobile
sources, not with electricity and natural gas consumption. Therefore, we used oxides of
nitrogen (NOx) and ROC entissions data froln mobile sources to detenl1;l1e these
thresholds. Between NOx and ROC, whichever gave the Inore stringent significance
threshold was listed in Table 6 - 2 of Chapter 6 by land use type.)

U Factor that determines number of vehicles from average daily trips
= 1.0 for one-way trip, and when estimating emissions for pollutants other than ROC
(One-way trip is a tnp /roln one location, e.g. home, to given land use type.)
= 2.0 for two-way trips.
(Two-way trips include two one-way trips. lit this combination, the first one-way trip is a
trip from one location, e.g. home, to given land use type, and the second trip is a trip from (
given land use type to previous location, e.g. honte or another destination or location. )

Note: If Table A9 - 5 - A - 1 or ITE Manual Trip Rates are utilized for "F, " U should be 2.0

F The highest of the weekend or weekday trip rates
(If unknown, use Table A9 - 5 - A - 1)

Y Number of work days.
(For daily impact use 1.0, for quarterly impact use 65 to 91 days, andforyear/y impac(use
261 to 365 days.)

G The highest of the weekend and weekday trip-length
R Running exhaust emission factor in grams per mile (VMT)
W Percent cold start trips (ADTs)

(If unknown, use Table A9 - 5 - M)
51 Cold start emission factor in grams per trip (ADT)
Z Percent hot start trips (ADTs)

(If unknown, use Table A9 - 5 - M)
52 = Hot start emission factor in grams per trip (ADT)
T Hot soak emission factor in grams per trip (ADT)

(For pollutants other than ROC, use 0.0)
V Diurnal emission factor in grams per vehicle (NOV)

(For pollutants other than ROC, use 0.0)

(
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TABLEA6-3

SIGNIFICANCE THRESHOLD ESTIMATING METHODOLOGY FOR
TABLE 6 - 3 IN CHAPTER 6

A = [(BxCxDl/(ExFl) x [G];
H = {[(Il x (Jll/[Kl} x [G]

(The underlined and bolded portion ofboth the fonnulae will detennine daily construction thresholds. "G" in both
the formulae is a multiplier to estimate quarterly or annual thresholds.)

Where,

A Land Use Significance Thresholds in Units Expressed As Gross Square Footage of
Construction per day, quarter or year depending upon the value for "G"

B Pounds Per Day Construction Significance Threshold
(Even though daily threshold is set at 100 pounds per day for NOx, for worst-case scenario the
SCAQMD used 55 pounds per day limit, which was based on quarterly construction limit of2.5
tons for NOx emissions)

C Total Construction Days to Complete the Proposed Project
(For worst-case scenario, the SCAQMD assumed 91 days to construct the project. If "G" is going
to be 365 days, the SCAQMD recommends using the same value for "~" i.e., 365 days)

D 1,000,000 million BTUs, i.e. the unit emission factor is expressed in
(See Table A9 - 3 -A for NOx emissions from diesel-powered stationary equipment)

E BTUs of thermal energy consumed per square foot of construction
(If unknown, use Table A9 - 3 - H. Please note that Table A9 - 3 - H values are national
estimates, not specific to construction in Southern California)

F Pounds of NOx or any other pollutant emissions per million BTUs thermal energy
consumption
(See Table A9 - 3 - A for NOx emission factors for diesel-powered stationary equipment)

G Number of days to determine daily, quarterly or yearly thresholds of significance
(Use 1.0 for daily thresholds in square footage; use 91.0 for quarterly thresholds in square footage,·
and use 365.0 for yearly thresholds in square footage)

H Land Use Significance Thresholds in Units Expressed As Vehicle Miles Traveled, Cubic Feets
and Acres per day, quarter or year depending upon the value for "G"

I Pounds Per Day Construction Significance Threshold for PM10
(150 Pounds per day)

J 1 Vehicle miles traveled, 1 acre, etc., i.e. the unit emission factor is expressed in
(See Table A9 - 9 for PM10 emission factors and associated units)

K Pounds of PMI0 emissions per vehicle miles traveled, cubic feet demolished, acres graded
(See Table A9 - 9 for PM10 emission factors for various fugitive-dust-causing activities)
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Appendix 8 DESCRIPTION OF REGIONAL CLIMATE AND ITS EFFECT ON AIR QUALI1Y

Section 15125 of the State CEQA Guidelines requires that "an EIR must include a description of the
environment in the vicinity of the project, as it exists before commencement of the project, from both a
local and regional perspective." The air quality information in the Environmental Setting section of the
EIR should include a discussion of climate, the existing quality of ambient air at the proposed project
site, and significant air pollutant sources, both stationary and mobile. The following information has
been excerpted and paraphrased from several District publications and may be used in EIR
preparation.

Climate. The distinctive climate of the SCAB is determined by its terrain and geographical location.
The Basin is a coastal plain with connecting broad valleys and low hills, bounded by the Pacific Ocean
in the southwest quadrant with high mountains forming the remainder of the perimeter. The general
region lies in the semi-permanent high pressure zone of the eastern Pacific. As a result, the climate is
mild, tempered by cool sea breezes. This usually mild climatological pattern is interrupted infrequently
by periods of extremely hot weather, winter storms, or Santa Ana winds.

Figure A8-1 shows the terrain of the SCAB from the coast to the Basin boundary line which follows a
general path approximating mountain ridges. The high desert is shown north of the SCAB and the low
desert to the east.

Temperature. The annual average temperature varies little throughout the 66OO-square-mile Basin,
averaging 62°F. However, with a less pronounced oceanic influence, the eastern portion shows greater
variability in annual minimum and maximum temperatures. The city of San Bernardino, for example,
has an annual average temperature range from 370 F to 97oF, while the city of Santa Monica has an
annual rarme between 47 to 7SoF. All portions of the Basin have had recorded temperatures well
above 100 F in recent years. January is usually the coldest month at all stations, and July and August
are usually the hottest months.

For site-specific analysis, temperatures selected represent the lowest average temperature when
assessing CO and NOx impacts and the highest average temperature when assessing ROC.

Rainfall. Practically all of the annual rainfall in the Basin falls during the November-April period.
Summer rainfall normally is restricted to widely scattered thundershowers near the coast and slightly
heavier shower activity in the east and over the mountains. Annual average rainfall varies from nine
inches in Riverside to fourteen inches in downtown Los Angeles, but higher amounts are measured at
foothill locations. Monthly and yearly rainfall totals are extremely variable. Rainy days vary from five
to ten percent of all days in the Basin, the frequency of such days being higher near the coast.

Humidity. Although the SCAB has a semi-arid climate, the air near the surface is surprisingly moist
because of the presence of a shallow marine layer on most days. Except for infrequent periods when
dry, continental air is brought into the Basin by off-shore winds, the ocean effect is dominant. Periods
with heavy fog are frequent; and low stratus clouds, sometimes referred to as "high fog" are a
characteristic climate feature. Annual average relative humidity is 70% at the coast and 57% in the
eastern part of the Basin.

Wind. With very light average wind speeds, the Basin's atmosphere has a limited capability to disperse
air contaminants horizontally. Downtown Los Angeles wind speed averages 5.7 miles per hour with
little seasonal variation. Summer wind speeds average slightly higher than winter wind speeds. Inland
areas record slightly lower wind speeds than downtown Los Angeles, while coastal wind speeds average
about two miles per hour higher than downtown Los Angeles. The dominant daily wind pattern is a
daytime sea breeze and a nighttime land breeze, as shown in Figure A8-1. This regime is broken only
by occasional winter storms and infrequent strong northeasterly Santa Ana flows from the mountains
and deserts north of the Basin.

~

On practically all spring and early summer days, most of the pollution produced during an individual
day is moved out of the Basin through mountain passes or is lifted by the warm, vertical currents
produced by the heating of mountain slopes. In those seasons, the Basin can be "flushed" of pollutants
by a transport of ocean air of sixty miles or more during the afternoon. From late summer through the
winter months, the flushing is less pronounced because of lighter wind speeds and the earlier
appearance of off-shore (drainage) winds. With extremely stagnant wind flow, the drainage winds may

A8-1



begin near the mountains by late afternoon. Pollutants remaining in the Basin are trapped and begin
to accumulate during the night and the following morning. A low average morning (6:00 a.m. to noon) ('
wind speed in pollution source areas is an important indicator of stagnation potential. In Los Angeles, '
the average morning wind speed is 5 mph; on about 244 days per year it is equal to, or less than 5 mph.

Cloudiness. Because of persistent low inversions and cool coastal ocean water, morning fog and low
stratus clouds are common. However, 73% of possible sunshine is recorded in downtown Los Angeles,
an important factor considering the necessary role of sunshine in the process of producing
photochemical smog. There are 185 clear days (zero to 0.3 of the sky obscured by clouds), 106 partly
cloudy days (0.4 to 0.7 cloud cover) and 74 cloudy days (0.8 to full cloud cover) each year on average.
Cloudiness is slightly less in the eastern portions of the Basin and about 25% greater along the coast.

Inversions. The vertical dispersion of air pollutants in the SCAB is hampered by the presence of·a
persistent temperature inversion in the layers of the atmosphere near the surface of the earth. Because
of expansional cooling, the temperature usually decreases with altitude. A reversal of this state of the
atmosphere, wherein temperature increases with altitude, is termed an inversion, which can exist at the
surface or at any height above the ground. The height of the base of the inversion at any given time is
known as the "mixing height." The mixing height can change under conditions when the top of the
inversion does not change. Usually, inversions are lower before sunrise than during the daylight hours.
The mixing height normally increases as the day progresses, because the sun warms the ground, which
in turn warms the surface air layer. As this heating continues, the temperature of the surface layer
approaches the potential temperature of the base of the inversion layer. When these temperatures
become equal, the inversion layer begins to erode at its lower edge. If enough warming takes place, the
inversion layer becomes weaker and weaker and finally "breaks." The surface air layers can then mix
upward without limit. This phenomenon is frequently observed in the middle to late afternoon on hot
summer days when the smog appears to clear up suddenly. Winter inversions frequently break up by
mid-morning, thereby preventing contaminant build-up. The net input of pollutants into the Basin
atmosphere from mobile and stationary sources varies little by season. Pollutants enter the surface air
layers and can mix with less contaminated air from anywhere below the inversion base. The
contaminants in the surface layers tend to diffuse and form a relatively uniform mixture (in some cases
higher concentrations exist immediately below the inversion base) all the way up to the mixing height. (
They cannot rise through the inversion. As a result, these air pollutants become more and more
concentrated unless the inversion layer lifts, is broken, or unless surface winds are strong enough to
disperse the pollutants horizontally. The combination of low wind speeds and low inversions produces
the greatest concentration of pollutants. On days of no inversion or on days of winds averaging over 15
mph, there will be no important smog effects, summer or winter. In the winter, the greatest pollution
problems are carbon monoxide and oxides of nitrogen because of extremely low inversions and air
stagnation during the late night and morning hours and the lack of intense sunlight which is needed for
the photochemical reactions.

In the summer, the longer daylight hours and the brighter sunshine combine to cause a reaction
between hydrocarbons and oxides of nitrogen to form more of the typical photochemical smog.
Carbon monoxide is not as great a problem in summer because inversions are not as low and intense in
the surface boundary layer (within one hundred feet of the ground) as in winter (though the higher
summer time inversions typically are stronger and last much later in the day) and because horizontal
ventilation is better in summer.

Along the southern California coast, surface air temperatures are relatively cool. The resultant shallow
layer of cool air at the surface, coupled with warm, dry, subsiding air from aloft produces early morning
inversions on about 87% . of the days. The Basin-wide average occurrence of inversions at the ground
surface is eleven days per·month; the averages vary from two days in June to 22 days in December and
January. Higher inversions, but less than 2500 feet above sea level, occur 22 days each month;
occurring on an average of 25 days in June/July to 4 days in December and January. Restricted
maximum mixing heights, 3500 feet above sea level or less, average 191 days each year.

The potential for high concentrations varies seasonally for many contaminants. During late spring,
summer, and early fall, light winds, low mixing heights, and brilliant sunshine combine .to produce
conditions favorable for the maximum production of photochemical oxidants, mainly ozone.

During the spring and summer, when fairly deep marine layers are frequently found in the Basin,
sulfate concentrations are at their peak. (
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When strong inversions are formed on winter nights, and are coupled with near-calm winds, carbon
monoxide (CO) from automobile exhausts becomes highly concentrated. The highest yearly CO values
are generally measured during November, December, January and February.

Reference

A Climatological Air Quality Profile, California· South Coast Air Basin 0 Available from the District's
Public Information Center.

(APPND_8)
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Figure A8·1. Dominant Wind Patterns in the Basin

10 MPH.. ~,

(

lYPICAL SUMMER DAYTIME OCEAN WINDS
(Noon to 7:00 PM)

lYPICAL WINTER DAmME OCEAN WINDS
(Noon to 5:00 PM)

lYPICAL SUMMER NIGHT DRAINAGE WINDS
(Midnight to 5:00 AM)
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TABLEA9 -1
SUMMARY OF ESTIMATED

DAILY CONSTRUCTION, DEMOLITION & RENOVATION-RELATED EMISSIONS

PROJECT NAME:

PREPARED BY:

Source
Reference

DATE:

Emissions in Pounds per Day
CO ROC NOx SOx PMIO
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PROJECT NAME:

PREPARED BY:

Source

TABLEA9 -2
SUMMARY OF ESTIMATED

DAILY OPERATION-RELATED EMISSIONS

DATE:

Emissions in Pounds per Day

(

Reference CO ROC NOx SOx PMIO
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A9-3



TABLEAfJ-3

ESTIMATING EXHAUST EMISSIONS FROM STATIONARY IlEAVY-DU'IY ENGINES
AND CONSTRUCTION ENERGY CONSUMPTION (

(pounds Per D~y) "

E = FxG"xH*; or
.E .=KxL**

•.....

Where,

E .= Emissions from statimaary or heavy duty eDgines in pounds per day or quarter
F = Actual capacity used in horsepower or BTUs per hour for each electricity generatiDg engine

per day or per quarter (Ifunknown, use I'IUZdmum rated CIlpfldty ofthe engine which is USIUIlly
included inSCA.QMD·~11UIIUljQctureTs specifictztio7JS, oruse Toble.J49 - 3 - C. Also, use
Tllble.A.9 - 3 - ~ or Table A9 - 3·- H BTUvalues tIlken from tl report on EnerrY tmd LIlbor in
the Construction Sector, HIl1UZOn, B., et. Ill., Science, 1978, 202: 837 - 847for value ofBTUsper
project OT totIIl construction period ***. If these BTU values lITe used, convert those BTUper
project values to BTUsperhour ofconstlUCtion by IIlking into consideration the estinuItedyean
and. number of!lours per4ay foryourprojeet.).

G ~ Daily or quarterly actual hours of operation to utilize (F) capacity of the eugiDe
(Ifunknown, use c\ 16 or24hoursperday Ikpending on the number ofshifts in a~ 65 to 91
days depending on the numberofwork days in tl t[UiDter, or 261 to 36S dIlys depending on the
number ofwork dlzys in a yetlT.) .

H = Emission factors in pounds per horsepower-hour or pounds Per million (1,000,000) BTUs
(see Tllble A.9 - 3 -A; or"see rruznujQctureTs dJzttl for emission ftictors before control.)

K = Actual amount of fuel burned in gaJlous, tODS or cubic feet (if unknown, use Table A9 - 3 - C
~~ .

L = Emission factors in pounds per thousand gallons, tODS or~c .feet (see Table A9 - 3 - B) of .
fuel used.

Emission factors are based on mechanical (horsepower) or thermal (BTUs) energy output from an
engine
Emission facJors are based on amount of fuel used
As much as possible use Table A9 • 8 to estimate emissions from mobile CODStrUCtiOD equipment. Use
these values and 3ssociated methodology only when it is imposslDle to"generate project-specific
information.

TABLE AfJ - 3. - A

EMISSION FACOORS (H) FOR EACH CRITERIA POLLUTANT
. (With 100% Load) .

(

PoUutant Type

FueiType ....
CO

R T

ROC

R T

NOx

R T

SOX

R T

PMI0

R T

Diesel
Gasoline

Distilled Oil, or Diesel
Gasoline

(Pounds Per Horsepower-Hour)[lj aDd (2)

0.0019 0.0006 - - 0.0086 0.0006
0.0872 . 0.0033 - - 0.0023 0.0001

(Pounds Per Million Bros)

0.735 0.11 0.23 0.034 338' 0.49 0.225 LOl
34.26 1.28 0.89 0.046

0.0003
- 0.0001

0.12 0.018
0.028

..... SeeR & T note from TableA9- 3- B
[1] When using emissions factors expressed in horsepower-hour, they should be multiplied by efficiency·

factors "S" from Table A9 - 3 - C.

[2] For generators, when using emissions factors expressed in horsepower-hour, they should be further
multiplied by efficiency factor "U" from Table·A9·· 3 - C.

(
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TABLE A9 • 3 • B

EMISSION FACTORS (L) FOR EACH CRITERIA POLLUTANT
(With 100% Load)

Pollutant Type

Fuel Type *.*.
m

R T

ROC

R T
M>~

R T
.s.Q~

R T

PM10

R T

15.4 '32.1 4.77 469.0 67.8 31.2 14O.0[s]1 16.75 2.5
32.1 469.0 155.0 16.75

15.4 32.1 4.77 469.0 67.8 6.2 6.2 16.75 2.5

(Pollnds/Ton)

150.0 1.7 1.0 0.5 2.5

Gasoline
Distilled Oil,

or Diesel
Residual Crude Oil
Keronaptha Jet Fuel

Jet Fuel

3,940.0

102.0
102.0
102.0

(Pounds/1000 Gallons)

147.7 102.0 5.31 3.23

.***

Source:

Electricity generation engine type: R = Reciprocating; T = Turbine (If unknown, use emission
factors for reciprocating engines.)

Percent sulfur content of the fuel. (Please see Rule 431.2 for the applicable project-related fuel
sulfur content factor, and 111Ultiply 140.0 by ls] to obtain project-related SOx elnissiol1 factor.)

Instruction for the Emission Data System Review and Update Report, ARB, January 1988.

TABLE A9 • 3 • C

POWER (ELECTRICITY) GENERATED (F) OR FUEL CONSUMED (K)

F (Horsepower) = ({[(K/G...Qf M/N)xOjPxQ/R]xS} - T)xU; or
K (Gallons) = Gx({[PxRxF] + [PxRxTxU]}/{Ox[UxSxQ]}), or

ifmaximlUl1 brake horsepower-hour is known, use Table A9 - 3 - E to estbnate gallolts of fuel consumed per
hour

Where,

F = Actual horsepower used for each power (electricity) generating engine
(If unknown, use nlaxinllu7J rated capacity of the engine, which nlay be obtained/roln the
SCAQMD pennit or nlanu!acturer's specifications)

G Actual daily hours of operation of the engine
(Ifunkllowll, use 8, 16 or 24 hOllrsdepending on the number ofshifts)

K Actual amount of fuel burned in gallons, tons or cubic feet (if unknown, see Table A9 - 3 - E)
M Maximum amount of fuel needed on hourly basis (see 111anu!acturer's data or Table A9 - 3 - E)
N One Hour (gallolls per 1110re than one hour should be converted to gallons per hour rate)
o Heat or energy content of the fuel in BTUs (see Table A9 - 3 - D) on per gallon basis
P One gallon or cubic feet of fuel
Q One horsepower-hour
R = Heat or energy content of the one horsepower-hour in BTUs (a conversioll factor)
S = Efficiency of internal combustion engine (use 0.371 or 37.1 percent; or see manufacturer's data)
T Energy consumed by the radiator fan, etc. (use 40 horsepower; or see nlanufacturer's data)

Note: Value for "T' l11ay be included ill generator efficiency factor "U'~ please consult nlanufacturer's
data. Ifyes, use 1.0 for "T'

U = Generator efficiency (use 0.9326 or 93.26 percent; or see nlanufacturer's data)
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TABLE A9 • 3 • D

THERMAL ENERGY CONTENT OF THE FUEL CONSUMED
(in BTUs)

Fuel Type BTUs Per Unit
(
\

Kerosine (Jet Fuels, JP-Types) 133,330 Per Gallon
Diesel 138,700 Per Gallon

Gasoline 115,000 Per Gallon
Fuel Oil 142,000 Per Gallon

Methanol 62,700 Per Gallon
LPG (C3 + C4) 101,830 Per Gallon

Natural Gas 1,050 Per Cubic Feet
Landfill Gas 525 Per Cubic Feet

Coal 12,800 Per Pound

TABLE A9 - 3 • E

FUEL USAGE ESTIMATES PER HORSEPOWER-HOUR

(Estimated Horsepower x Estimated Hours of Usage = Brake Horsepower-Hour)
(For Example, 500 Brake Horsepower x 8 Hours Used = 4,000 Brake Horsepower-Hours)

Fuel Type

Diesel
Gasoline
Fuel Oil

Methanol
LPG, Propane, Butane

Natural Gas

Fuel Usage/Horsepower-hour

0.05 Gallons
0.12 Gallons
0.05 Gallons
0.12 Gallons
0.07 Gallons

7.5 Cubic Feet c.
TABLE A9 • 3 • F******

NUMBER OF UNITS AND HOURS OF OPERATION AT 100% LOAD THAT WILL PUT
STATIONARY ENGINES OVER THE CONSTRUCTION THRESHOLD OF 100

POUNDS OF OXIDES OF NITROGEN (NOx) EMISSIONS DAILY

ENGINE CATEGORY
(DIESEL-FUELED)

40 - 69.9 Horsepower
70 - 89.9 Horsepower
90 - 99.9 Horsepower
100 - 150.9 Horsepower
151- 199.9 Horsepower
200 - 299.9 HorsePower
300 - 499.9 HorsePower
500 - 799.9 HorsePower
800 - 1337.0 HorsePower

MAXIMUM
HOURS

79+
57+
49+
34
28
21
13+
9
4

# OF UNITS *****
8HRS 16HRS

10 5
7 4
6 3
4 2
3 1
2 1
1
1

*.***

**.**.

To determine the number of pieces of equipment, the number of maximum hours was divided by
the estimated hours of operation.
Table A9 - 3 - F shall only be used as a reference in selecting the amount of potential equipment
that may be needed for the project. It shall not be used for estimating emissions. Manufacturers'
emission data should be used to determine emission estimates. If manufacturers' data is not
available, use applicable tables from appendices. If manufacturer's emission data is used, make
sure that the data is developed using EPA, ARB or SCAQMD approved test protocols.

A9-6
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TABLE~·3·G

THERMAL ENERGY CONSUMPTION PER DOLLAR. OF CONSTRUcnON FOR
ESTIMATING CONSTRUCTiON EXHAUST EMISSIONS

(BTUs Per Dollar ofConstniction Value)
Us~ Table A9 - 17 - C to Determine C'..onstruction Value of the Project

Direction To Use The Default Values From 1bis Table
in formula E =(F x G) x~ "'ere, ,

Ml~ orM2, m; M3:r TotIll construction value for project or eIlCh land use type
(FxG)= {' }

Number ofconstruction dizys ormonths/or the project orfor t1ult land use IHJe

Please keep iD JDind tha~ emissioD factors are for ODe million BTUs.
~ore, H =Value for diesel emission factor from Table~ ·'3 • A should he dmded by 1,000,000

Land Use Type On-Site
C.E.E.*

(Ml)

Material TransPort
T. E. E.**

(M2)

Total
P. c. E.***

(M3)

10,894
20,561
13,678
9,864

13,568
18,215
5,787
7,782

10,631
16,65~

17,010
25,690
23,915
13,590

15,629
21,109

4U41
25,871
49,075
38,973
30.fJ72
29,839

10,982

7,585
12;464
11,435
11,288
10,832
1JJ$Tl

9,789
9,789
9,171

1,082
~779"

1,632
1,611
1,546
2,937
1,397
1,397
1,309

2,028
1,272
2,413 '
1,916
1,523
1,467 '

6,502
10,685 ,
9,803
9,671
9,286

17,640
8,392
8,397
7,862

39,213
24,599
46,662
37,057
29,449
18~72

.New Buildiog Construction:
Resideutial Alterations and Additions
Conservation and Development Facilities
Military Faalities
Sewer Facilities
Water Supply Facilities
Gas Utility Facilities
Electric Utility Facilities
Telephone and Telegraph Facilities
Local Transit Facilities .
New NOD-Buildiag CODstradion:
Highways "

. Railroads
Petroleum Pipelines
Oil and Gas Wells .
Oil and Gas Exploration
Other Non-building Facilities .
Repair And MaiDteDaDce Construction for:
Residential Units 10,020 962

(Same QS Ilbove for donnitories, high-rise apll1tmentS, garden aptzrtments, singie-fQ!7lily
housing, and two- to jour-family housing.)

Farm Residential Buildings" 14,260 1,369 ,
·Other Service Stations 19,260 .1,849

(Equipment Repair Service Stations at Famu, LimdfilIs, Gtubage Tnmsfer StIltions, etc.)
Other Buildings 9,~ 9S4
Couservation and Development Facilities 18,760 1,801
Military Facilities 12,480 1,198
Sewer Facilities 9,000 864
Water Supply Facilities 12,380 1,188
Gas Utility Facilities 16,620· 1,595
Electric Utility Facilities 5,280 SfJ7
Telephone and Telegraph Facilities 7,100 682
Local Transit Facilities 9,700 931
Highways 15,200 1,459
Railroads 15,520 1,490
Petroleum Pipelines 23,440 2,250
Oil and Gas Wells 21,820 2,095
Other Non-Building Facilities 12,400 1,190

(*) (**) (***) -- See notes below Table A9 - 3 - H.
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.
THERMAL ENERGY CONSUMPTION PER SQUARE FOOT FOR ESTIMATING

CONSTRUCI'ION EXHAUST EMISSIONS
'. ~:. (BTUsPer Square Foot) .

Directions To Use Th~DefaaJt Values ·From This Table
iDforanda E =~ x G) sa,wIIere,

NI, orN2, 01; N3z.TotIllgross squorelet!' for the project orfOT etICh ltmd use type
(FxG) ={ }

NlDIIber ofconst1UCtion.~ ormonths for the project orfor tJuzt ltmd use type

Please keep ill miDd tbal emissioa raetors are for oDe DlilliOD BTUs.
Therefore, ~ = V8lue for diesel eDlissiGD factor froID Table A9 • 3 • A should be divided by 1,000,000

Land Use Type On-Site
C.E. E.*

(Nl)

Material Transport
. T. E. E.**

(N2)

Total
P. C. E. E.***

(Nl+N2, ='N3)

New BuDding CODStnJdiou:
Religious Buildings 158,760 26,430 185,190
Hospital BuildiDgs 216,720 36,079 252,799
Stores aDd ·RestauraDts 118,440 19,717 138,157
Hotels and Motels ' 154,980 25,800 180,780

. .Office BuildiDgs 206,640 34,40~ 241,041
Edueaticmal Buildings 175,140 29,157 1JJ4$7
Dormitories 180,180 29,996 210,176
High-Rise Apartments 93,240 15,522 108,762
Garden Apartments 81,900 13,634 95,534
SiDgle-Family HousiDg 88,200 14,683 102,883
Two- to Four-Family Housing 79,380 13,215 '. 92,595
FarmResi~BuildiDgs 70,560 11,747 82;307
Farm Site Senice Stations 18,9QO 3,146 22,046

; (Equipment Repair Service Stations at Farms, Landfills, Garbage Transfer Stations, etc.)
Other Non-Farm BuiIdiDgs l~700 30,415 213,115 .
Car Garages and Service Stations 97,02D 16,151 113,171
Warehouses 70,560 11,747 82;307
Ind~ Buildings l22,22O 20,347 142,567

(

* C.E.E.

.* T.E.E.

***. P. C. E. E.
Source:

Includes coDSbUetion equipment and worker's travel exhaust emissions.
Use this methodology to estimate COastruetiOD equipment exhaust emissioDS only when
project-specific equipment and worker's travel information is Dot available to enable the use
of methodology provided in Table A9 - 8 of this handbook.
Includes truck exhaust emissions.
Use thiS methodology to estimate truck·or material transport exhaust emissions only when
project-specific ~aterialhandIiDg information is Dot available to enable use ofmethodology
provided in Table A9 - 5 with emission factors provided in Tables A9 - 5 - K - 1 through 10
of this Handbook.

Project coDStruction-related exhaUst emissions.

Energy and Labor in the Construction SeCtor, Hannon, B., et. al., Science, 1978,202:837-847
fOf value of BTUs per project on total construction period.

(
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1.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

*

Note:

TABLEA9· 4

SOURCES OF
STATIONARY SOURCE EMISSION FACTORS

California Air Resources Board, 1988, Instructions for the Emission Data System Review and Update
Report, January 1988*.

United States Environmental Protection Agency, 1981, Compilation of Air Pollution Emission Factors,
April 1981.

United States Environmental Protection Agency, 1979, Compilation of Air Pollution Emission Factors
- AP - 42, Sec. 6.13.1, Supplement 9, July 1979.

United States Environmental Protection Agency, 1973, Air Pollution Engineering Manual, May 1973.

United States Environmental Protection Agency, 1987, Estimating Releases and Waste Treatment
Efficiencies for the Toxic Chemical Release Inventory Form, December 1987.

United States Environmental Protection Agency, 1988, Toxic Air Pollutant Emission Factors - A
Compilation for Selected Air Toxic Compounds and Sources, October 1988.

United States Environmental Protection Agency, 1988, Gap Filling PMIO Emission Factors for
Selected Open Area Dust Sources, March, 1988.

United States Environmental Protection Agency, 1988, Control of Open Fugitive Dust Sources,
September, 1988.

United States Environmental Protection Agency, 1991, Non-Road Engine and Vehicle Emission Study,
November, 1991*.

United States Environmental Protection Agency, 1985, Assessment of Heayy-Duty Gasoline and Diesel
Vehicles in California: Population and Use Patterns, Prepared in July 1985 by Yuji Horie and Richard
Rapoport of Pacific Environmental Services, Inc., July, 1985 (Contract Number A2-155-32).

United States Environmental Protection Agency, 1987, National Emission Standards for Asbestos -­
Background Information for Proposed Standards.

SCAOMD's Rules and Regulations.

SCAOMD's staff reports (most recent published) for applicable source-specific rules.

Many of these sources also include emission factors for mobile equipment utilized at stationary sources

These sources are available at the District library located at 21865 Copley Drive in Diamond Bar,
California 91765.
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INFORMATION
FOR

VEHICULAR EMISSIONS
IMPACf ON BACKGROUND LEVELS
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TABLE A9 - 5

ESTIMATING EMISSIONS FROM ON-ROAD VEHICLE TRAVEL
(Pounds Per Day)****

(17le highest of the Daily VMT, ADT, NOV and Speed Values have to be selected between Weekdays and Weekends.
Elnissiol1 Factors have to be selected front Tables A9 - 5 - J - 1 through A9 - 5 - J - 10 for Passe11ger Vehicles and
from A9 - 5 - K - 1 through A9 - 5 - K - 10 for Trocks Depending Upon which COU/lty the Project is Located in,

alld Year (Build-out or Constnlction»

E· = [(0 x F x Y x G) x (H, .QI 1)]/[454] for SOx & Pb; AND,
E··= {[(DxFxYxG)x(N)] + [(DxFxYxG)x(O)]}/{454}

for PMIO; and, for CO and NOx see /text page.

Where,

D The project size in square feet, number of units, number of flights, etc.
F The highest of the weekday and weekend trips (Use two-way or round trips to estimate daily

emissions) rate in same unit as the value for "0".
(Use Institute of Trallsportation Engineers (ITE) I1Ja/lual (latest edition J, or traffic intpact anQ(vsis (TIA)
data, or defaults in Table A 9 - 5 - A - 1, or defaults in Table A 9 - 5 - A - 2.)

Y For daily impacts use 1.0. Otherwise, use number of work-days (65 to 91) in a quarter.
G The highest trip-length of the weekday or weekend in miles.

(Use ITE Mallual (latest edition), TIA data or defaults in Table A9 - 5 - D and Table A9 - 5 - E.)

Do not subtract 3.59 miles from estimated trip-length when calculating CO or NOx emissions from running
exhaust emissions.

(

E·

H·····
I·····
E··
N·····

0·····

Emissions of SOx and Pb (lead) in pounds per day from on-road vehicle travel

SOx: Adjusted using "Burden" output to obtain vehicle miles traveled based
emission factors. There are no evaporative running losses associated with SOx.
(See Table A 9 - 5 - L for passenger vehicles and tnlcks.)

Pb (Lead): Adjusted using "Burden" output to obtain vehicle miles traveled based emission factors.
There are no evaporative running losses associated with Pb.
(See Tables A9 - 5 - L for passenger vehicles and tnIcks.)

Emissions of PMIO in pounds per day from on-road vehicle travel

PMIO: EMFAC7 running exhaust factor. There are no
evaporative running losses associated with PMIO.
(See Tables A9 - 5 - J - 1 through A9 - 5 - J - 10 for passengervehicles, fronz A9 - 5 - K - 1 through A9 - 5 ­
K - 10 for tnlcks, fronz AIl - 5 - H - 1 through A 11 - 5 - H - 10 for buses, aIJd Table A9 - 5 - N for
I1zotorcycles. )

PMIO: EMFAC7 running tire-wear factor. There are no evaporative running losses associated with
PMIO.
(See Tables A9 - 5 - J - 1 through A9 - 5 - J - 10 for passenger vehicles, fronz A9 - 5 - K - 1 through A9 - 5 ­
K - 10 for tnlcks, fronz A 11 - 5 - H - 1 through A 11 - 5 - H - 10 for buses, and Table A 9 - 5 - N for
I1Jotorcycles. )

(

••••• Use AM Peak Speeds to select emission factors for CO and NOx; use Off Peak Speeds to select emission
factors for ROCs; use PM Peak Speeds for SOx, PMIO and Pb (Lead).

A9-12
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Table A9 - 5 (Cont.)

(The highest of the Daily VMT, ADT, NOV and Speed Values have to be selected between Weekdays and Weekends.
Emission Faclors have 10 be selected fronz Tables A9 - 5 - J - 1 through A9 - 5 - J - 10 for Passenger Vehicles and
from A9 - 5 - K - 1 through A9 - 5 - K - 10 for Trucks Depending Upon which County the Project is Located in,

and Year (Build-out or Construction»

E··· {[(D x F x Y x G) x (J or K)] + [(D x F x Y x W) x (L1, .Q! M1)]
+ [(D x F x Y x Z) x (L2, or M2)]}/{454} for CO, and NOx;

and, See next page for ROCs.

Where,
D The project size in square feet, number of units, number of flights, etc.
F The highest of the weekday and weekend trips (Use 2 way or round trips to estimate daily emissions)

rate in same unit as the value for "D"
(Use ITE nlanual (latest edition), TIA data or defaults in Table A9 - 5 - A - 1 or Table A9 - 5 - A - 2.)

Y = For daily impacts use 1.0. Otherwise, use number of work-days (65 to 91) in a quarter.
G ,The highest of the weekday or weekend trip-length in miles.

(Use ITE Manual (latest edition), TlA data or defaults in Table A9 - 5 - D and Table A9 - 5 - E.)
Do not subtract 3.59 miles from estimated trip-len2th when calculating carbon monoxide or oxides of
nitrogen emissions from running exhaust emissions. Because cold and hot starts were determined using 3.59
miles traveling distance, in the past, many persons were subtracting 3.59 miles from the estimated trip-length.
The District recommends not to do that for running exhaust emissIons using emission factors included in This
handbook.

E**· Emissions of carbon monoxide and oxides of nitrogen in pounds per day from on-road vehicle travel
J Carbon Monoxide or CO: EMFAC7 Running exhaust emission factors. There are no evaporative

running losses associated with CO.
(See Tables A9 - 5 - J - 1 through A9 - 5 - J - 10 for passenger vehicles, from A9 - 5 - K - 1 through A9 - 5 ­
K - 10 for tnlcks, fronz A11- 5 - H - 1 through A11- 5 - H - 10 for buses, and Table A9 - 5 - N for
nlotorcycles. )

K Oxides of Nitrogen or NOx: EMFAC7 Running exhaust emission factors. There are no evaporative
running losses associated with NOx.
(See Tables A9 - 5 - J - 1 through A9 - 5 - J - 10 for passenger vehicles, fron1 A9 - 5 - K - 1 through A9 - 5 ­
K - 10 for tnlcks, fronz All - 5 - H - 1 through All - 5 - H - 10 for buses, and Table A9 - 5 - N for
motorcycles. )

EMFAC start-ups do not include evaporative running losses.
Estimate the cold start emissions only for those dailr trips which are associated with start or re-start or the
vehicles one or more hours after the engine was previously turned ofT. Use 0.0, if not applicable.

W Percent cold start trips. (If unknown, use Table A9 - 5 - M to detemline percent cold start trips.)
Ll Carbon Monoxide: EMFAC7 Cold start emission factors.

(See Tables A9 - 5 - J - 1 through A9 - 5 - J - 10 for passenger vehicles, from A9 - 5 - K - 1 through A9 - 5 ­
K - 10 for trocks, fronz All - 5 - H - 1 through All - 5 - H - 10 for buses, and Table A9 - 5 - N for
nlotorcycles.) .

Ml Oxides of Nitrogen: EMFAC7 Cold start emission factors
(See Tables A9 - 5 - J - 1 through A9 - 5 - J - 10 for passenger vehicles, fronl A9 - 5 - K - 1 through A9 - 5 ­
K - 10 for tnlcks, fronz All - 5 - H - 1 through All - 5 - H - 10 for buses, Qnd Table A9 - 5 - N for
nlotorcycles.)

Estimate the hot start emissions only for those daily trips which are associated with re-start of the vehicles
within less than one hour. Use 0.0, if not applicable.

Z Percent hot start trips. (Use ITE Manual or TlA. Ifllnknowl1, use Table A9 - 5 - M to detennine percent
hot start tnps.)

L2 Carbon Monoxide: EMFAC7 Hot start emission factors
(See Tables A9 - 5 - J - 1 through A9 - 5 - J - 10 for passenger vehicles, from A9 - 5 - K - 1 through A9 - 5 ­
K - 10 for tnlcks, fr0nz All- 5 - H - 1 through Al1- 5 - H - 10 for buses, and Table A9 - 5 - N for
1110torcycles. )

M2 Oxides of Nitrogen: EMFAC7 Hot start emission factors
(See Tables A9 - 5 - J - 1 through A9 - 5 - J - 10 for passenger vehicles, from A9 - 5 - K - 1 through A9 - 5 ­
K - 10 for tnicks, Ironz All - 5 - H - 1 through All- 5 - H - 10 for buses, and Table A9 - 5 - N for
nzotorcycles. )
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TABLE A9 - 5 (Cont. from Previous Page)

(The highest of the Daily VMT, ADT, NOV and Speed Values have to be selected between Weekdays and Weekends.
Emission Factors have to be selected from Tables A9 - 5 - J - 1 through A9 - 5 - J - 10 for Passenger Vehicles and (
from A9 - 5 - K - 1 through A9 - 5 - K - 10 for Trucks Depending Upon which County the Project is Located in,

and Year (Build-out or Construction»

E**** = {[DxFxYxGxR] + [DxFxYxWxSl] + [DxFxYxZxS2] + [DxFxYxT]
+ [{(DxFxY)j(U)}xV]}j{454} for ROC.

Where,

D The project size in square feet, number of units, number of flights, etc.
F - The highest of the weekday or weekend trip (Use 2 way or round trips to estimate daily emissions) rate

in same unit as the value for "0".
(Use ITE manual (latest edition), TIA data or defaults in Table A9 - 5 - A - 1 or Table A9 - 5 - A - 2.)

Y For daily impacts use 1.0. Otherwise, use number of work-days (65 to 91) in a quarter.
G The highest of the weekday or weekend trip-length in miles.

(Use ITE Manual (latest edition), TIA data or defaults in Table A9 - 5 - D and Table A9 - 5 - E.)
Do not subtract 3.59 miles from estimated trip-length when calculatin~ carbon monoxide or oxides of
nitrogen emissions from running exhaust and evaporative (R) emiSSions. Cold and hot starts are
determined using 3.59 miles traveling distance. Therefore, in the past, 3.59 miles were removed from the
estimated trip-length. The District recommends not to do such suotraction for running exhaust emissions
using emission factors included in this handbook.

E**** Emissions of reactive organic compounds in pounds per day from on-road vehicle travel
R Reactive organic gases or ROCs: EMFAC7 Running exhaust emission factors. There are evaporative

running losses associated with ROCs.
(See Tables A9 - 5 - J - 1 through A9 - 5 - J - 10 for passenger vehicles, front A9 - 5 - K - 1 through A9 - 5 ­
K - 10 for tnlcks, fronz Al1- 5 - H - 1 through Al1- 5 - H - 10 for buses, and Table A9 - 5 - N for
motorcycles.)

Estimate cold start emissions only for those daily trips which are associated with start or re-start of the
vehicles one or more hours after the engine was previously turned otT. EMFAC starts do not include (.
evaporative losses. ..

W Percent cold start trips. (If unknown, use Table A9 - 5 - M to detennine percent cold start trips.)
81 Reactive organic gases: EMFAC7 Cold start emission factors.

(See Tables A9 - 5 - J - 1 through A9 - 5 - J - 10 for passenger vehicles, from A9 - 5 - K - 1 through A9 - 5 ­
K - 10 for tnlcks, fro11z AlI - 5 - H - 1 through All - 5 - H - 10 for buses, and Table A9 - 5 - N for
nJotorcycles.)

Estimate hot start emissions only for those daily trips which are associated with re-start of the vehicles
within less than one hour. Use 0.0, if not applicable.

Z Percent hot start trips. (Use ITE Manual or TIA. If unknown, use Table A9 - 5 - M to detennine percent
hot start trips.)

82 Reactive organic gases: EMFAC7 Hot start emission factors
(See Tables A9 - 5 - J - 1 through A9 - 5 - J - 10 for passenger vehicles, from A9 - 5 - K - 1 through A9 - 5 ­
K - 10 for tnlcks, fr011I A 11 - 5 - H - 1 through All - 5 - H - 10 for buses, and Table A9 - 5 - N for
nJotorcycles. )

Estimate hot soak emissions for all daily trips including all cold and hot start tri~s. Hot soak emissions do
not include any exhaust emissions. Hot soak emissions are evaporative emissions after turning ofT the
vehicle.

= Reactive Organic Compounds: EMFAC7 Hot-Soak evaporative emission factors
Estimate diurnal emissions for total number of vehicles addressed in this analysis including those vehicles
with cold and hot start trips. Diurnal emissions are evaporative emissions caused by vehicle being parked
in the areas where there is a potential for an increase in the ambient temperature. Temperature changes
could result from parking the car in direct sunlight, or in shaded areas.

Number of trips that will occur per car per day or per car per quarter (65 to 91 days). If unknown, use
2.0 for two one-way trip, and use 1.0 for one one-way trip.
Reactive Organic Compounds: EMFAC7 Diurnal evaporative emission factor
(See Tables A9 - 5 - J - 1 through A9 - 5 - J - 10 for passenger vehicles, from A9 - 5 - K - 1 through A9 - 5 ­
K - 10 for tnlcks, fronl All - 5 - H - 1 through All - 5 - H - 10 for buses, and Table A9 - 5 - N for
motorcycles. )
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****** The default tables are included OD the following pages. The default tables provide information for 1987
and 2010. A straight line interpolation shoulc:i be used to determine appropriate default between these
two years. Each.table provides a number ofoptions ~ased on the information known about the project.
These tables are meant to provide guidance. Project proponent or local governments may have project
specific inform~tion ~t could be used instead. For truck related default Values please use EPA
Rer"'rt for the Contract Number A2-155-;1 on Assessment of Heavy-DutY Gasoline and Diesel
Vehicles inCaIifomia:.·Population and Use ~atterr.s, Prepared in July 1985 by Yuji Horle, Richard
Rapoport ofPa~cEnvironmental.Services, Inc. Available at SCAQMD Library.
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. TABLEA9·-S·A
' .•; \'j

DETERMINING ADT AND NOV,

(NOTES FOR TABLES A9 - S - Aand A9 - 5 • B)

DiuritaI emissiou are related to the number of vehic:le-i (NOV), start-up'· and hot soak emissiODS are related to the
average daily trips (ADT)•.ADT. is uSed to determiDe NOV by dividiDg it by 20 or multiplyiDg it by 05. ADT. is also
used to determine vehicle miles traveled (VMT) by multiplyiDg ADT with trip 1eDgtb, which is needed for r1ummg
exhaust and evaporative emissiODS. Tables A9 - 5 - A and A9 - S - B will help determine ADT and NOV. VMT, NOV
and ADT reJated emissions associated with 2-person, 3-persOn. and traDsit vehicles should be included as emisciODS after
implementation of mitigation measure. VMT, NOV and ADT related emissions associated with 1- person work trips
and I-person non-work trips should be included as DOD-mitigated project related emissioDs. Additional mitigation
measures should be included to reduce Dumber of I-person work aDd Don-work·trips and vehicles from the project, and
associated emissions. To quautify mitigation measures, please see Appendix 11.

TABLEA9· 5 -A-I

··AVERAGE-TRIP GENERATION RATES FOR CATEGORIES OF LAND USES
, BASED ON NUMBER OF VARIABLES

. (in Number ofTwo-Way Trips per Day)

(
\.

30.93 17.85
150.92 98.15
42.04 20.43
72.69 4295
85.61 7l.22
82.52 68.65

878.08 730.51
38.19 30.71
72.71· ' 58.46

144.04 11S~81

92.65 72.63
2.74 215

229.34- 209.46
822.89 693.25
686.04 515.67
10.55 5.26 (
21.03 10.48

11.20

ADT (Weekend)
Sat. Sun.

PerUDitof ADT
Land Use Measure (Weekday) ..

Fumiture Store lOOOGSF 4.34-
Walk-In Bank Employee 6739
Walk-In Bank 1000GSF 140.61
Drive-In Bank -Employee 72.79
Drive-In Bank . 1000GSF 265.21
I>rive-ID Bank Wmdow 411.17
Walk-In Savand Loan Employee 30.50
Walk-In Sav and Loan l000GSF 61.00
Drive-In Sav and Loan Employee 49.44
Drive-In Sav and Loan lOOOGSF 74.17
Drive-In Say and Loan Wmdow. 445.00*
lDsurance BuildiDg .Employee 2.45

*IDsuranceBuildiDg lOOOGSF 11.45
Builcting and Lumber Sto lOOOGSF 30.56
Building and Lumber Sto Aae 149.12
Special Retail Center lOOOGSF 40.67
Discount Store 1000GSF 70.13
Hardware Paint Store Employee 53.21
Hardware Paint Store l000GSF 51.29
Hardware Paint Store Aae 545.77
Garden Center Employee 22.13
Garden Center 1000GSF 36.08
Garden Center Aae '96.21

,Quality Restaurant 1000GSF 96.51
Quality,Restaurant Seat 2.86
Sit Down Restaurant .. lOOOGSF 205.36
Fast Food w/aut DrvThru lOOOGSF 786.22
Fast Food with Drv Thru .1000GSF 632.12
New Car Sales Employee 24.04
New Car Sales l000qSF 47.91

*Service Station Pump 133.00
Service Station 748.00
Car Wash (Self Service) Wash Stall 108.00 ,

Changed November 1993 A9-16

4.94­
18.63
38.88
17.71
65.98

133.81
54.17

108.33

4.64'
1l.S9
24.17
, 5J1)
18.88
34.44-
3.11
6.33
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TABLE A9 • 5 - A • 1 (Coni.)

AVERAGE TRIP. GENERATION RATES' FOR CATEGORIES- OF lAND USES
BASED ON NUMBER OF VARIABLES

~ _~iD Number ofTwo-Way Trips per Day)

PerUDitof ADT ADT (Weekend)
Land Use Measure (Weekday) " . 'Sat. SUIL

Supermarket ' •l000GSF 125.50 171.59 166.44
ConveDience Market lOOOGSF 737!)9 863.10 758.45
Wholesale Market Employee 8.21 1.94 2.80
Wholesale Market lOOOGSF 6.73 1.59 230
Wholesale Market Aae 128.25 30.38 43.81
Corp. H.Q. BuildiDg Employee . 219
Corp. B.Q. BUil~ lOOO9SF 6Z7.
Corp. H.Q. Building -Aae 14L'T7

* . *Corp. H.Q. Building Parking Space 266
Medical Office Building Employee 8.84 4.02 0.64
Medical Office Building lOOOGSF 34.17 8.96 1.55
Government Office Building Employee 1200
Govemment Office Building lOOOGSF 68.93
State Motor Vehicle Department Employee 44.54 239 L70
State Motor Vehicle Department lOOOGSF 166.02 9.46 6.74
U.s. Post Office lOOOGSF 87.12 48.69 28.81
U.s. Post Office Employee 2451 13.69 8.10
OvicCenter Employee 6.09
Civic Center lOOOGSF 25.00
Office Park Employee 3.50 0.56 0.26
Office Park lOOOGSF 11.42 1.64 0.76
Office Park Acre 195.11 29.33 13.69
Research Center Employee 2.67 0.57 0.33
Research Center lOOOGSF 7.70 1.90 Ll1
Research Center Acre 79.61 12.47 13.27
Business Park Employee 458 - 0.78 0.41
Business Park lOOOGSF 14.37 291 1.50
Business Park Aae 159.75 32.61 16.78
Building and Lumber Store Employee 24.69 24!)9 14.98
Military Base ~ployee 1.78 2.64 1.67
Military Base Vehicle 0.86
Elementary School Employee 13.39
Elementary School lOOOGSF 10.72
Elementaiy School Student L09
HighSchool Student 1.38 0.77 0.23
HighSchool Employee 16.79
HighSchool lOOOGSF 10.90
Community College Student" 1.33
Community College" 1000 GSF 12.87
CoDimunity College- Employee 10:06
University Student 237 1.30
Church/SYJJagogue lOOOGSF 9.32 9.70 36.63 .

. Day Care Center Employee 33.20 2.61 2.45
Day Care Center Student 4.65 039 037
Day Care Center lOOOGSF 792fJ* 6.21 5.83
Day Care Center Parking Space 1.18
Cemetery Aae 4.16 4.28 4.11
LJ.Drary Employee 49.50 38.69 14.61
Library lOOOGSF 45.50 35.56 2.51
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TABLE A9 - 5 - A· 1 (CoDt.)

AVERAGE~,TRIPGENERATION RATES FOR CATEGORIES OF LAND USES (-BASED ON NUMBER 'OF VARIABLES
(mNumberofTwo-WayTrips per Day)

perUDitof ADT .ADT (Weekend)
.LandUse Measure . .(Weekday) Sat SlJIL

Hospital Employee S~17 4.36 3.32
Hospital l000GSF 16.78 13.01 9.85
Hospital Bed 1L77. . 937 7.17
Nursing Home Employee 4.03 3.39 3.72
Nursing Home. Occup,Bed 260. 2.15 2.36
CJiDic lOOOGSF 23.79 13.54 24.10
CJiDic Employee 5.89 3.35 S!J7
Ce_ty:Park .A.a:efe5 2:99•. 12:14 4.fi8
Marina Employee 2SL46
Marina Boat Berth 296 3.22 6.40

.Marina Acre ' 20.93 24.85 34.49
GolfComse Employee 20.63 25.28 23.25
GoJfCourse Acre 8.33 7.54 8.06
Golf Course Holes 37.59. ~2.43 4L70
GolfCoorse Parking Space 6.62
Movie w/our. Matinee Employee 53.12 67.56 55.73
Movie wlout Matinee Seat 1.76 224- 1.85
Movie wlout Matinee 1000GSF . 71.79. ' 98.93 81.61
Movie w/out Matinee Parking Space 6.18
Movie wlout Matinee -Screen 220.00 376.00 314.00
Movie with Matinee Screen 153.33. 529.47 392.82 '(
Stadium. Employee 22.16*
Stadium Parking Space ·0.54
Horse Race Track Employee 287
HOrse Race Track Acre 43.00*
Horse Race Track Parking Space 1.07
TeDDis Courts Employee 66.67 55.67 75fJi.
TeDDis Courts Court 33.33 27.83 37.83
Tennis Courts Acre i6.26* 13.58 18.46
TeDDis Courts lOOOGSF 32.93.
Tennis Courts Member 0.12
Racquet Cub Employee 47.02. 43.22 4l.86
Racquet Cub. Court· 42.90 3L71 30.57
Racquet Cub 1000GSF· 12.14 17.14 23.16
Racq~aub Member 0.40
ReaeatiOD3l Homes Dwelling Unit 3.16 3.07 2.93
Reaeational Homes Acre 1.33 1.29 1.24
Res PlaDned Unit Devel Dwelling Unit 7.44 6.42 5.09
Res PlaDned UDit Devel Acre 46.78
Hotel Occup.Room 8.70 10.50 8.48
Hotel Employee 14.34- 12.2? 8.92
Business Hotel . Occup.Room 7.27
Business Hotel Employee 72.67
Motel Occup.Room 10.19 8.84 739
Motel Employee · 12.81. 12.40 10.37
Resort Hotel Room. 10.16

(Resort Hotel Occup.Room 10.16 11.25 8.81
Resort Hotel Employee 10.27* 13.81 10.82
Recreational Acre 3.63.
Reaeational Employee 23.53

Changed NQYember 1993 A9-18



TABLE A9 - ~ - A-I (Cont.)

AVERAGE TRIP GENERATION RATEs FOR CATEGORIES .OF LA.ND usEs
BASED ON NUMBER OF VARIABLES
(in Number ofTwO-Waj Trips per Day)

PerUDit of ADT ADT(Weekend)'
Land Use Measure (Weekday) Sat. Sun.

. Park Employee 96.16
Park Aae 36.54
Park Parking Space . 7.58
Park PicuicSite . 84.79.
City Park Employee 51.09
City Park Aae 2.23. 5.90
County Park Employee 25.99
County Park Aae 299. 12.14 4.68
CounlyPark Parking Space 2.11
State Park Employee 60.19

. State Park Aae 0.50 0.61 0.66
State Park PicuicSite 6.62. 6.42 l2.Z7
State Park Parking Space LOS.
State Park CampSite 8.60.
Water Slide Park Site .500.00
Water Slide Park Parking Space L67
Utilities Employee L06
Utilities Aae 262
Single Fam Detached House Dwelling.Unit 9.5S 10.19 8.78
Single Fam Detached House Person 25S 2.74 2.40
Single Pam Detached House Vehicle 6Il 7.16 6.26
Single Fam'DetachedHo~ Acre 27.61 35.13 29.56
Apartment Dwelling Unit .6.47
Apartment . Person 3Il . 3.23 295
Apartment Vehicle 4:.80 4.87 4.05
Apartment (post 1973) Dwelling Unit 6.28
Low-Rise Apartment O~ Dwelling Unit 6.59 7.16 6.07
Low-Rise Apartment Person
High-Rise Apartment Dwelling UDit 4.20 4.98 3.65
High-Rise Apartment Person L78
Residential Condominium Dwelling Uait 5.68 5.67 4.84
Residential Condominium Person 2.SO 2.60 2.26
Residential Condominium . Vehicle· 3.33 3.31 2Z1
High-Rise Res. Condo . Dwelling Unit 4.18 4.31 3.43
Mobile Home Park Ocp. Dwelling Unit 4.81 4.97 4.34-
Mobile Home Park Person 240 2.33 2.04
Mobile Home Park Vehicle ·3.38 3.43 2.94 .
Mobile Home Park Acre 39.13. 35.83 3L82
Retirement Commtmity Ocp. Dwllng Unit 3.30 276 2.32
Congregate Care Facility. Ocp. Dwllng Unit 215
Waterports Ship Berth 17152
Waterports Acre 11.93
Commercial Airport Employee 13.40 12.20 14.70
Commercial Airport Ave F1igh~/Day 104.73 98.46 . 119.61
Commercial Airport Comm Flights/Day l22.21 113.04 137.71
General Aviation Airport Employee 21.45 lL71 14.59
General Aviation Airport Ave Flights/day 2.59 1.98 1.87
General Aviation Airport based aircraft 6.61 4.11 4.82
Truck Terminal Employee 6.98 1.47 0.92
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TABLE A9 - 5 - A~l (Conte)

AVERAGE TRIP GENERATION RATES FOR-CATEGORIES OF LAND USES
-. , BASED ON NUMBER OF VARiABLES -

(in Number ofTwo-~ayTrips per Day)

Land Use
Per UDit of
Measure

ADT
(Weekday)

ADT(W~

Sat. Sun.

Truck TermiDal
Truck: TermiDal
Bus Park D Ride Station
GeDeral Light Industry
General Light IndustIy
General Light IndustIy
General Heavy Industry
General'Heavy Industry
Geneta1 Heavy IDdust;ty

.Industrial Park
Industrial Park
Industrial Park
ManufaetmiDg
Manufacturing
Manufacturing
Warehousing
Warehousing
Warehousing
MiDi Warehouse
MiDi Warehouse
MiDi Warehouse
MiDi Warehouse
General Office
General Office .
General Office
General Office
General Office
General Office
GeneralOflice
General Office
General Office
General Office
General Office
General Office
General Office
General Office
General Office
General Office
General Office
General Office
General Office
General Office
General Office

.General Office
General Office
General Office
General Office
Shopping Center
Shopping Center

.Shopping Center

Changed November 1993

. 1000 GSF 9.85
Aae 81.86
ParkiDg Space 4.18
Employee 3.02
1000 GSF . 6.CJ7
Aae 51.80
Employee 0.82
1000 GSF 1.50
Acre 6.75
Employee 3.34
1000 GSF 6.97
Acre 62.90
Employees 2.09
1000 GSF 3.85
Acre 38;88
Employee 3.89
1000 GSF - 4.88
Aae . 56.08
Employee 56.28
lOOOGSF 261
Storage Unit 0.28
Acre 39.fTl
Employees (25-50) 6.00
Employees (50-100) 5.32
Employees (100-200) 4.74
Employees (200-300) 4.22
Employees (300-400) 3.94
Employees (400-500i 3.76
Employ~ (500-000) 3.62
Empl~yees (600-700) 351
Employees (700-800) 3.42
Employees (800-900) 3.34
Employees (900-1000) 3.28
Employees (1000-1200) 3.22
Employees (1200-1600) 3.12
Employees (1600 or More) 298
1000 GSF-(1o-2S) 24~60

·1000 GSF (25-50) 19.72
1000 GSF (50-100) 16.58
1000 GSF (100-200) . 14.03
1000 GSF (200-300) 11.85
1000 GSF (300-400) 10.77
1000 GSF (400-500) 9.96
1000 GSF (500-600). 9.45
1000 GSF (600-700) 9.05
1000 GSF (700-800) 8.75
1000 GSF (800 or More) 8.46 .
1000 GLA (lo-SO) 167.59
1000 GLA (50-100) 91.65
1000G~ (100-200) . 70.67

A9-20

17.28

0.48
1.32
8.73

1.14
2.49

.34.23
0.87
1.49

33.40
LOO
1.22

13.16
50.28
233
0.25

35.71

21539
118.36
91.46

10.79

0.26
0.68
4.42

0.34­
0.73

10.11
0.36
0.62

13.91
0.65
0.79
8.54-

38.9i.
1.78
0.18

26.83-
(

(



TABLE A9 _0 5 - A-I (Cont.)

AVERAGE TRIP GENERATION RATES FOR"aTEGORIES OF LAND USES
BASED ON NUMBER OF VARIABLES ",' " "
(in Number ~fTWo-WayTriPs per Day)

Land Use
. PerUnitof

Measure
ADT

(Weekday)
.' ADT (Weekend) "

Sat. - SUD.

Shopping Center
ShopPiDg Center
Shopping Center
ShoppiDg Center
Shopping Center
ShoppiDg.Center
'Shopping Center
Shopping Center
.Shopping Center
Shopping Center

.,1000 GlA' (200-300) 54.50
1000 GLA (300-400) 46.81
1000G~ (4;00-500) 4202
1000 GlA (500-600) 38.65
1000 GlA (600-800) 36.35
1000 GlA (800-1000) 33.88
1000 GlA (1000-1200) 3209
1000 GlA (1200-1400) 30.69
1000 GlA (1400-1600) 29.56
1000 GlA (~600 or More) 28.61

70.67
60.78
54.61
50.26
46.96
42.20
38.83
36~

34.27
3261

GLA =
GSF =
Source:

*
Note:

Gross Leasable Area
Gross Square Feet . .

Institute ofTJ;ansportation Engineers. Trip Generation, 5th Edition. 1991.

IDstitute ofTransportatioD Engineers. Trip Generation, 4th Edition. 1987.

To use the methodologies in Ta.ble A9 - 5 of Appendix 9, the highest ADT for a,given land use should be
used.
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TABLEM-S-A-2

. INPUT ASSUMPTIONS TO DETERMINE PROJECT-RELATED AVERAGE DAILY
TRIPS BASED ON NUMBER OFVEHICLES, WORKERS OR DWELLING (

. UNITS ESTIMATED FOR TIlE PROJECT
"(in Numbero!One-way Trips perDay)

For the project, first eStimate total Dumber of dweDiDg DDits, vehicles" andwor~ (employees). Then use the foJlowiDg
daily rates to determine work and DOD-WO~related ~veragedaily trips (ADT). If.estimated using an three rates, use the
highest ADT value to estimate ADT-related emissiODS. To determine one way trips, multiply Dumber of project related
vehicles, or cIweDiDg UDits or employees with the"followiDg rate. To deter:miJl.e two way trips (round trips), double the
estimated one way trips. An DOD-work trips from Table A9 - 5 - A - 2 should be assumed as I-person DOD-wort trips.

..... .

Average Daily Trip Rate by County

CoUDty Type· Los Angeles Orange Riverside San Bernardino
Trip-types per Year 1987 2010 1987 2010 1987 2010 1987 2010

Work Trips Per
DweI6Dg Unit L62 L63 213 2.15 158 1.57 lSi 1.57
VeJiicle 0.95 0.96 "1.07 1.09 0.90 0.89 0.91 0.89
Worker (See Table A9 - 17) 1.26 132 1.38 1.47 1.41 1.46 1.37 135

NOD-WOrk Trips Per
DweDiDg Unit 739 737 8.57 8.66 7.90 7.69 8.39 8.04
Vehicle 4.35 4.34 4.32 4.36 4.48 4.35 4.77 4$1
Worker (See Table A9 - 17) 5.72 5.96 S.5S 5.90 7.05 7.14 7.21 6.89

Source: CalTrans

(
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TABLE A9 • 5'· B

INPUT ASSUMPTIONS TO ESTIMATE NUMBER OF VEHICLES (NOV).
ASSOCIATED~WORK TRIPS

(~ercentoft!ze Number ofEmployees TnzveIing to Work orWodc Re1IltedAverage Daily Trips)

For the project, first estimate total number of persons traveling from home to work and vice versa using Table A9 - S­
A,. TIA or ITE Manual. Then use the foUowing.percent8ges to determine Dumber ofpassenger vehicles and Dumber of
traDsit vehicles needed for the project. To determine number .of project, related 1-, or 2-, or 3- or multi- person
vehicles or average daily trips divide project related population or average two way daily trips with 100 and then
multiply the answer~~ the following rate. .

Type of Vehicle Passenger Vehicle (Automobile) Transit Persoas
Mode Split I-Person 2-Person 3-Person Multi-Person Travell
County Year 1987 2010 1987 2010 1987 2010 1987 2010 Year

Los Angeles 72.88 69.7 11.72 13.0 7.()9 9.1 8.31 8.2 lOOjyr
. Orange' TI.42 74.5 12.47 13.1 7.43 8.6 2.68 3.8 lOOjyr
Riverside 7620 79.0 13.97 12.3 855 7.7 1.28 1.0 lOOjyr
San Bernardino 76.89 77.7 13.19 12.8 7~91 83 2.01 1.2 lOOjyr

The "Home to Work" auto occupancy rate for the region is averaged 1.135. An average occupancy for all trips is 1.394.
Mode split used in calculating emissions should. take into account availability and whether or not the project is subject to
the District's Regulation XV.

Source: SCAG's 1987 and 2010 Base Year Travel Information Digest, December 1990
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TABLE M··.5 • C

INPUT'ASSUMPTIONS TO ESTIMATE AVERAGE DAILY TRIPS BY TRIP-1YPE .
. (percent ofTotalADT) \

For the project, first estimate pre,;" '.~, related average daily trips (ADT)'using Table A9 - 5 - A - 1,. Table A9 ~ 5 - A - 2
and Table A9 - S - 1., or itA or :....~~ Manual Then use· &.,.. JIkT.vil&g" perceutages to determine average daily trips by
trip-types. This breakdoWn oftrip-tps will help determine v.'1Jich trip~ to use to estimate wDde miles tra'Ve1ed
(VMT)'for each trip-type. To .determine average daily trips by trip-types, divide total project reJatecl ADT by 100 and
multiply the answer by the appropriate perceDt ADT rate from the fonowiDg table. If project related Work-ADT is
known, project related DOD-work-ADT can tie estjmated usiDg the ADT rates from the followiDg table, and vice 1aSL

For example, to .estimate project related non-work trips, divide project reJaied work-ADT by 39.3 and mu1tiply the
answer by 60.7; to estimate project related work trips, divide project reiated non-work-ADT by flJ.7 and multiply the
answer by 393. Then, use the appropriate work or DOD-WOrk related percent ADT rates to divide these ADTs. This is
needed to apply appropriate trip length to estimate VMT~ VMT = ADT x'Trip Le~' (Trip lengths are provided in
the next Table A9 - 5 - D.) .

Average Daily Trips' Percents by Region, County and T~Types
. County Type LosADgeles Orange Riverside San Bmrdino Regional·
Trip-types Year 1987 2010 1987 2010 1987 2010 1987 2010 1987 2010

'Work Trips 38.76 38.88 41.20 41.29 38.76 38.88 38.76 38.88 39Z1 39.39
NOD-WOrk Trips 61.24 61.12 58.80 58.71 61.24 6L12 61.24 6L12 60.73 60.61

Home to Work 1L93 7.07 1268 7.51 lL93 7.07 lL93· 7.07 8.0 2.0
, Other to Work 26.83 31.81 28.52 33.78 26.83 31.81 26.83 31.81 18.0 9.0

Home to Centers (Mitigation) 10.30 9.89 10.30 10.30 15.0 .
Home to Other 33.10 26.78 31.78 25.73 33.10 26.78 33.10 26.78 40.0 39~0

Other to Other 18.21 15.11 17.48 1451 18.21 15.11 18.21 ' 15.11 22.0 22.0 (Home to Shop 9.93 8.93 9.54 858 9.93 8.93 9.93 8.93 120 13.0

Source: SCAG's 1987 and 2010 Base Year Travel Information Digest, December 1990

TABLEM· S· D

.INPUT ASSUMPTIONS TRIP LENGTH TO ESTIMATE VMT
'. (One-Way Distfl1!-Ce Traveled for Each Trip-Type in Miles)

Multiply ADT for each trip-type with the trip lengths from the following table to obtain vehicle .miles traveled (VMT) by
trip-type. VMT is used to estimate rwming exhaust and' evaporative emissions. Multiply VMT by the appropriate
emissioD factor. Emissions for' each trip type should then be added to' the estimate of total vehicular emissioDS. To
select appropriate emission factors for the speeds by trip-type (see T~leA9 - 5 - F).

Average Trip ~ngthsor Distances Traveled by County
CoUllly Type LosADgeles Orange ,Riverside' SanBmr~o Regional*
Trip-types Year 1987 2010 1987 2010 1987 2010 1987 2010 1987 21010

Work Trips 9.6 ·10.8 10.9 11.6 17.7 17.0 13.9 13.6 10.7 11.7
NOD-WOrk Trips 5.6 6.3 5.6 6.5 7.8 9.6 7.0 7.9 6.6 69

Home to Work 9.6 10.8 10.9 11.6 17.7 17.0 13.9 13.6 10.7 11.7
Other to Work 7.63 8.03 8.66 8.63 14.06 12.64 11.04 10.11 85 8.7

(Home to Other 5.85 6.85 5.85 7.07 8.15 10.43 732 8.59 6.9 75
Other to Other 5.94 5.93 5.94 6.12 8.27 9.04 7.42 7.44 7.!J 65
Home to Shop 5.18 539 5.18 5.56 7.21 8.21 6.47 6.76 6.1 5.9

*' Regional Averages Source: SCAG Travel Demand Model: 2010 RM P89
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TABLE A9 - 5 - E

FREEWAY/NON-FREEWAY AND WORK/NON-WQRK VMT AND ADT PERCENT
ASSUMPI10NS, BY PERIOD OF DAY

(in Percent) .

rJl'St estimate project· related ADT. By usiDg the following ADT rates determine work and DOI1WOI'k related percent of .
ADT for that~e period. UsiDg these rates determine vehicle miles traveled by trip-type. By using the foRawing VMT
rates determine percent VMT on freeways and Don-freeways "for that time period. Use next table to determiDe speeds.
Speeds are needed to determine emission factors to be used.

Travel Period of the Day
Trip-Types Year

PerceDt VMT Traveled
on Freeways
on Non-freeways

Percent Trips Associated V(Ith
Work-ADT
Non work- ADT

Percent VMT By Road-Type and Period of th~ Day

AM Peak Off Peak PM Peak Daily
1987 2010 1987 2010 1987 2010 1987 2010

SL1 5Ll 52.2 52.2 47.0 47.0 50.6 50.6
489 ·48.9 472, 47;8 53.0 53.0 49.4 49.4

Percent ADT By Tnp-Type and Period of the Day

·58.88 58.95 'lfj.47 26.6 3246 32.61
41.12 41.05 73.53 73.4 67.54 67.38

Source: Based o~ !ARTS (Prepared by CaITrans Disttiet 7, November 15, 1991)

TABLE A9 - 5 - F

INPUT ASSUMPTIONS ro DETERMINE SPEEDS·BY TRIP-TYPE
(Miles Rer Hour)

Include an assumption for the road-type. Select recommended default for the travel period of the day for each
pollutant. Include the ~ppropriatespeed for each trip-type. Select the emission factors from Tables. 9 - 5 - J, Ie, L, or N
for that speed. Then use the formula at the beginning of Table A9 - ·5. Weighted average between weekday and
weekend speeds should be determined for each time period before selecting the emission factor.

TravelingS~ by Counties, Roa~-type and Period of the Day

Travel Period of the Day AMPeak* OffPeak* PM Peak* Dail. Y
Area Types Road-Types Year 1987 2010 1987 2010 '1987 2010 1987 ' 2010

*Recommended Defaults . (CO, and NOx) (ROCS) (SOx, PM10.·& Pb)
Regional Average spef:ds 27.925 24.25 39.05 37.0 23.55 18.875 31.275 27.425

HOV (mitigation) 34.0 31.0 5&0 53.0 35.0 28.0 49.0 40.0
Freeways 33.0 33.0 51.0 49.0 29.0. 26.0 40.0 38.0
Non-Freeway 18.7 16.0 27.7 26.0 14.7 12.0 1lJ.7 17.7

Major 17.0 1S~0 29.0 28.0 15.0 12.0 21.0 18.0
Primary 21.0 15.0 29.0 25.0 15.0 11.0 22.0 17.0
Secondary 18.0 18.0 25.0 25.0 14.0 13.0 19.0 18.0

County Average 'Speeds
LosAnge1es 24.0 21.0 34.0 33.0 18.0 15.0 26.0 23.0
Orange County 22.0 2LO 36.0 36.0 19.0 18.0 27.0 26.0
Riverside 40.0 27.0 46.0 42.0 34.0 22.0 41.0 320
San Bernardino 34.0 27.0 39.0 35.0 30.0 20.0 35.0 28.0

Source: Based on tARTS (Prepared by caITrans District 7, Nov.lS, 1991).
* UseAM Peak Speeds to select emisSion factors for CO, and NOx, use OffPeak Speeds to select emission factors

for ROC; use PM Peak Speeds for SOx, PMIO and Pb. .
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TABLE A9 - 5 - G (Cont.)
PERCENT VEillCLE MILES TRAVELED (VMT), AVERAGE DAILY TRIPS (ADT), AND

NUMBER OF VEillCLES (NOV) IN USE IN THE DISTRICT, BY YEAR AND VEillCLE TYPE

Source: EMFAC7E Factors/B7C Draft Trends/Fuel, computer print-out of 8/9/1990 by California Air
Resources Board

Lo. Angeles

1991 0.60 0.66 3.31 0.19 0.02 0.04

1993 0.60 0.66 3.36 0.18 0.02 0.04

1995 0.60 0.67 3.42 0.18 0.02 0.04

1997 0.61 0.68 3.49 0.18 0.02 0.04

1999 0.61 0.69 3.55 0.18 0.02 0.04

2001 0.61 0.70 3.60 0.17 0.02 0.04

2003 0.61 0.71 3.64 0.17 0.02 0.04

2005 0.60 0.71 3.67 0.17 0.02 0.04

2007 0.60 0.71 3.70 0.16 0.02 0.04

2009 0.60 0.72 3.73 0.16 0.02 0.04

1991 0.60 0.67 3.99 0.10 0.01 0.02

1993 0.60 0.68 4.07 0.10 0.01 0.02

1995 0.59 0.69 4.15 0.10 0.01 0.02

1997 0.59 0.70 4.17 0.10 0.01 0.02

1999 0.59 0.70 4.19 0.09 0.01 0.02

2001 0.58 0.71 4.21 0.09 0.01 0.02

2003 0.58 0.72 4.24 0.09 0.01 0.02

2005 0.58 0.72 4.26 0.09 0.01 0.02
2007 0.58 0.73 4.29 0.09 0.01 0.02
2009 0.58 0.73 4.31 0.09 0.01 0.02

1991 0.34 0.40 3.98 0.06 0.01 0.02

1993 0.32 0.40 4.00 0.06 0.01 0.02
1995 0.31 0.39 4.02 0.06 0.01 0.02

1997 0.30 0.38 4.00 0.06 0.01 0.02·
1999 0.29 0.37 3.98 0.06 0.01 0.02

2001 0.29 0.37 3.97 0.06 0.01 0.02

2003 0.28 0.36 3.96 0.06 0.01 0.02

2005 0.27 0.36 3.95 0.06 0.01 0.02

2007 0.27 0.36 3.94 0.06 0.01 0.02

2009 0.27 0.35 3.93 0.06 0.01 0.02

1991 0.47 0.52 4.44 0.04 0.005 0.01
1993, 0.46 0.53 4.47 0.03 0.005 0.01

1995 0.46 0.53 4.49 0.04 0.005 0.01

1997 0.45 0.53 4.47 0.04 0.005 0.01

1999 0.44 0.53 4.45 0.03 0.005 0.01

2001 0.44 0.53 4.44 0.04 0.005 0.01

2003 0.44 0.53 4.44 0.03 0.005 0.01

2005 0.44 0.54 4.45 0.04 0.005 0.01

2007 0.44 0.54 4.45 0.03 0.005 0.01

2009 0.44 0.54 4.45 0.03 0.005 0.01



Fleet mix is essential to determine which emission factor to use. Passenger vehicles include autos and light-duty trucks.
Trucks include all medium-duty, light-heavy, medium-heavy, and heavy-heavy-duty trucks. Tables A9 - 5 - J -1 through 9
and Table A9 - 5 - L provide emission factors for passenger vehicles and Tables 9- 5 - K - 1 through 9 and Table A9 - 5 ­
L provide emission factors for trucks. Traffic impact analysis should provide the fleet mix for each project. If the fleet('
mix is unknown, use Table A9 - 5 - G to determine the fleet mix. These percentages should be used for the project\
specific analysis to determine project related VMT, ADT and NOVs contribution to the Basin. These should not be
used for roadway analysis, such as a micro-scale CO analysis. CalTrans defines 3 axles and more as a truck. For
roadway truck percentages, see ARB's report on Assessment of Heavy-duty Gasoline and Diesel Vehicles in California:
Population and Use Pattern, Yuji Horie and Richard Rapoport of Pacific Environmental Services, Inc.

TABLEA9· S· H

RELATIONSHIP BE1WEEN TRIP SPEED AND NUMBER OF VEHICLES (ROAD CAPACITY)
PASSING A CERTAIN POINT IN ONE HOUR BY ROAD TYPE

(mph and Number ofVehicles per Hour)
(This table may be used for modeling purposes.)

The traffic impact analysis sho~ld provide the number of vehicles on nearby roads. To analyze the air quality impacts
from level of service (LOS) of nearby roads due to the project, use the following information on speeds. Select the
emission factors from Tables A9 - 5 - J, K, L, or N to estimate emissions associated with congestion and see Table 9 - 5 ­
P - 1 or 2 for composite emission factor methodologies. Congestion contributes to the decrease in the assigned speed
for that road type. Subtract existing emissions from project related emissions (due to congestion) to determine the
project impact. To determine fleet mix based on road types please use EPA report for the Contract Number A2-155-32
on Assessment of Heavy-Duty Gasoline and Diesel Vehicles in California: Population and Use Patterns, Prepared in
July 1985 by Yuji Horie, Richard Rapoport of Pacific Environmental Services, Inc. Passenger vehicles include all autos
and light-duty trucks. Trucks include all medium-duty, light-heavy, medium-heavy, and heavy-heavy-duty trucks.

Traveling Speed/Number of Vehicles Per Hour Per Lane
(.

\

County Type Los Angeles Orange Riverside San Bernardino
Road Type Year 1987 2010 1987 2010 1987 2010 1987 2010

Freeways
Speed/One Hour 55 55 60 60 60 60 60 60
Vehicle Capacity /1650 /1650 /1750 /1750 /1750 /1750 /1750 /1750

Non-Freeway
Speed/One Hour 20 20 28.3 28.3 33.33 33.33 38.33 38.33
Vehicle Capacity /550 /550 /575 /575 /6OCJ /6(X) /SCIJ /SCIJ

Major Arterial
Speed/One Hour 20 20 30 30 35 35 40 40
Vehicle Capacity /6OCJ /6OCJ /625 /625 /650 /650 /SCIJ /SCIJ

Primary Arterial
Speed/One Hour 20 20 30 30 35 35 40 40
Vehicle Capacity /550 /550 /575 /575 /6OCJ /600 /SCIJ /SCIJ

Secondary Arterial
Speed/One Hour 20 20 25 25 30 30 35 35
Vehicle Capacity /500 /500 /525 /525 /550 /550 /800 /SCIJ

HOV Lanes (Mitigation Measure)
Speed/One Hour 60 60 60 60 60 60 N/A
Vehicle Capacity /1750 /1750 /1750 /1750 /1770 /1750

( ')
{,
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TABLEA9· 5· I

ESTIMATING TEMPERATURES NEEDED TO CHOOSE
COMPOSITE EMISSION FACfORS

The air quality analysis in environmental documents (EIR, NDs, MNDs, etc.) should include emission estimates
using average speed, vehicle miles traveled (VMT), average daily trips (ADT) and number of vehicles (NOVs).
Composite emission factors are provided in Table A9 - 5 - J, A9 - 5 - K, A9 - 5 - L and A9 - 5 - N of the
Appendix 9.

COMPOSITE EMISSION FACTORS

Emission factors associated with gasoline vehicles equipped with and without catalytic converters were
combined. These combined factors were added to the diesel-fueled vehicles emission factors to estimate a
weighted average between three fuels. For passenger vehicles, the weighted average was for light-duty
automobiles and light-duty trucks, and for materials hauling vehicles, the weighted average was for medium­
duty, light-heavy-duty, medium-heavy-duty, and heavy-heavy-duty trucks as defined by the California Air
Resources Board.

TEMPERATURES FOR EACH POLLUTANT 1YPE AND AREA 1YPE

Table A9 - 5 - J, A9 - 5 - K, A9 - 5 - Land A9 - 5 - N provide emissions factors for the Areas 1-3.

(

Area 1
Area 2
Area 3

Orange County
Los Angeles County
Riverside County and San Bernardino County

C
'\

Temperatures for each area were selected using worst-case scenarios. The ten highest exceedance days
experienced, in the counties and subcounties within the District, were examined to determine the worst-case
temperatures. Each exceedance day had six two-hour time periods in which high levels were observed.
Temperature readings between four time periods were selected. Morning temperatures were averaged for time
periods between 6 a.m to 8 a.m., and 9 a.m. to 11 a.m. for each County. For the remainder of the exceedance
day, the temperatures between 12 p.m. to 2 p.m., and 3 p.m. to 5 p.m. were averaged for each County.

The lowest temperatures were selected for carbon monoxide (CO) and oxides of nitrogen (NOx), because at
lower temperatures incomplete combustion occurs that leads to high CO and NOx emissions. CO emission
factors for all areas were adjusted to 6QOF. For Area 1, NOx emission factors were adjusted to 7ooF, for Area 2
to 75°F, and for Area 3 to SOOF. Temperature correction factors for PM10, sulfur and lead are not currently
available. The enclosed emission factors are based on room temperatures (i.e., 75°F) for these three pollutants.

A9-30



The District takes-limited measuremeDts of reaetNe orgaaic compolDlds (R0Cs). Temperature estimates are
based OD the 10 worst ozone exceedance daJS. Ozone is formed from reactioDs between ROC and NOx in the
presence of.S1JDlight Greater leveJs of ozoDe are formed at higher temperatures. ROC ~jscionmcreases are'
high dllliDg"high temperatures due to evaporati\t:; and combustive emissioDs, with minimal evaporative
emissions du:riDg cooler weather.. For Areas 1 and 2, ROC .emission factors were adjusted to SSOF, while .for
Area 3, these were adjusted to l000F. (0.92 factor was used to convert Total Organic Compounds to Reactive
Organic Gases.)· Following are the pollutant concentrations exceedance day temperatures and selected
temperatures for the composite emission ta~ors: .

Exceedance Temperatur~ Temperatures
'For~Area

IlDle of the Day 6-11 12-14 15-17 . oF)

Carbon Monoxide (CO)

Olange (Area 1) 60 71 66 60
Los Angeles Coastal (Area Z) S7.5 70 65 60
Los Angeles Inland (Area 2) 60.5 73 64 60
Riverside (Area 3) 64 7S 68 60.
San Bernardino (Area 3) 62.5 79 73 60

Oxides of Nitrogen (NOx)

Orange (Area 1) 71 82 77 70
Los Angeles Coastal (Area 2) 675 76 72 75
Los Angeles Inland (Area 2) 82.5 91 83 75
Riverside (Area"3) 71 g] 81 80
San Bernardino (Area 3) 82.S 93 86 80

Reactive Organic Compo~ds (ROC)

Orange (Area.!) 75 83 80 .85
Los Angeles Coastal (Area 2) 71 78 75 ·85
Los Angeles Inland (Area 2) 83.5 93.5 88 85
Riverside (Area 3) 88.25 99.5 96 100
San Bernardino (Area 3) 86.0 99.5 97 100

Tables A9 - 5 -.J - 1 thru 10, aDd Table A9 - 5 - L
Emission factorS for passenger vebicles

Tables A9 - 5 - K -"1 thru 10, and Table A9 - 5 - L
Emission factors for trucks

Tables A9 - 5 - N - 1 thru 3
Emission factors for motorcycles

Tables All - 5 - H - 1 thru 10
Emission factors for buses

. Changed November 1993 A9-31



TABLEA9-S-J

.EMIS$ION FAcrORS FOR ESTIMATING PASSENGER VEHICLE EMISSIONS

USE

TABLE A9 - 5 - L

FOR ESTIMATING OXIDES OF SULFUR AND LEAD EMISSIONS FROM
PASSENGER VEInCLES

USE

TABLEA9- i4-A

FOR PASSENGER VEffiCLE-RELATED .
VEInCLE MILES· TRAVELED (VMT) .

AVERAGE pAaY TRIPS (ADT) AND NUMBER OF ·VEffiCLES (NOV)
IN COUNTYWIDE AND REGIONWIDE FLEET:MIX

AND .

TABLE A9'- 5 - G*

FOR lHEIR PERCENTAGES

,USE

TABLEA9 -5 - P-IAND2

FOR DETERMiNING COMPOSITE EMISSION FACTOR BETWEEN
FOUR DIFFERENT TYPES OF VEHICLES TOGETHER, SUCH AS,

PASSENGER VEffiCLES, MOTORCYCLES AND BUSES
INCLUDING MATERIAL HAULING VEHICLES

. AND .
BETWEEN RUNNING, HOT AND COLD START EMISSION FACTORS FOR

THE PASSENGER VEHICLES

(* IF PROJECT-SPECIFIC FLEET MIX DATA IS NOT AVAILABLE,
. USE TABLE A9 - 5 - G TO DElFRMINE PROJECT-RELATED

FLEET MIX D~TA)

A9-32
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TABLE:' 5 - J - l
__dFAC7EP EMISSION FACTORS FOR SOUT~ ",oAST AIR QUALITY MANAGEMENT DISTRt\.,&

Vehicles with Gross Vehicle Weight 6,000 Pound~ and less•••
Calendar Year 1991

......................•.....

(Miles per Hour) I'AREl\l. ·,··:ARBA2:·.rARB~3:~· .:: ARE~ ~(:: F<~REA2::;~l/A~!\3{:' ::'ARaAl::r~REI\2' LARn~} :;::~Q~:::AL.~···~REA)? r~O~~:·ALl?AlWA~F:
I I· I I I

5

10

15

20

25

30
35

40

45

50

55

60

~ L_~
~ ~ART+

(Grnms/Trlp)

1I0T START.
(Grams/Trip)

HOT SOAK.
(Grams/Trip)

DIURNAL··
(Orams/Vehlcle/Day)

• . Vehicle Miles Traveled (VMT)/Averago D~Uy Trips (ADT) -weighted emission factors: .
Includes VMT/ADT from diesel-fueled vehicles (2.2S~), gasoline-fueled vehicles eqUipped with catalyst (93.58"), and gasoline-rueled vehicles not eqUipped with catalyst (4.18~) .

• + Number of Vehicles (NOV)-welghted emission factors: . .
Includes NOV from diesel-fueled. vehlcics (2.401), gasoline-fueled vehicles equipped with ·catalyst (89.S I to), and gasoline-fueled vehicles not equipped with catalyst (8.11). .

••• Vehicles with gross vehicle weight 6,000 pounds and less: .
Includes ARB's light automobUes, light-duty trucks, vans, station wagons and 4x4 trucks.

(SOIOPVII.WKI)



TABLB A9 - 5 - J - 2
HMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGBMBNT DISTRICT

Vehicles with Gross Vehicle Weight 6,000 Pounds and Less•••
Calendar Year 1993

:::::::\mw:l::~~l::iijj~:;:::::i;mil:[)::{:::ri:!;::i:::::::i~:::;:::::::;Ij~::i::j:::::R~I~:g.Q,t.;(QIf:H'.JlI«V.i~(Qfitw~:;ilt::t3.D.~J.j)i~~tiiii;\i~1*1:1;:;t:::::i::;;~::~::;:::~1[:i:;;[::::;;::m:~~~~:::~i~~:m~;::;r~;j~i~[m;~i.~ill:

~
r:J

~
! Vehicle Speed

(Miles per Hour)

~

S
10

IS

20

25

30

35
40
4S
SO

55
60

65

COLD START.
(Grams/Trip)

32.90 32.96 33.53 2.54 2.54 3.30 1.06 t.07 1.04 0.01 '.~ 10

17.53 17.55 17.84 . .1.38 1.38 1.93· 0.95 0.96 0.94 0.01 0.10

12.43 12.44 12.64 0.97 0.97 1.41 0.87 0.87 0.85 0.01 0.10

9.45 9.47 9.61 0.7S 0.7S 1.12 0.80 0.80 0.79 0.01 0.10

7.55 7.57 7.68 0.61 0.61 0.91 0.75 0.75 0.74 0.01 O.tO

6.27 6.28 6.38 0.51 0.51 . 0.74 0.72 0.72 0.71 0.01 0.10

5.35' 5.36 5.44 0.42 0.42 0.59 0.69 0.69 .. 0.67 0.01 . . 0.10

4.68 4.69. 4.76 0.34 0.34 0.45 0.68 0.68 0.66 0.01 0.10

·4.16 4.17 4.24 0.29 0.29 0.35 0~68 0.68 0.67 0.01 0.10
3.77· 3.78 3.83 0.26 0.26 0.29 0.18 0.78 0.76 0.01 0.10

3.43 3.44 3.49 0.23 0.23 0.26 l.02 1.02 1.00 0.01 0.10
6.63 6.64 6.74 0.30 0.30 0.34 1.26 1.26 1.23 0.01 0.10·

15.13 15.15 15.39 0.51 0.52 0.58 1.51 I.SI 1.48 0.01 0.10

89.18 1 89.181 89.21 1 4.721 4.731 4.161 2.69 I 2.691 2.66

HOT START.

(Grams/Trip)

HOT SOAK.
(Or~ms/Trlp)

DIURNAL··
(OramI/Vchlclo/Dly)

12.17

---......

12.20 12.45 1.11 1.12 1..35 1.481 1.~81 1.45

1.31 1.31 1.32

3.22 3.22 3.22

a y tr p:

RUMinA + Evaporatlvo
Vehicle Start ----------------> Vehicle Start

(Start-up) (Hot Soak)

Diurnal

','

.~.~"~.
/----''';"

(SOIOPV•~.,
\

-----------~---->Parking

~'"

Roatart
(Start-up)

• Vehicle MUes Traveled (VMT)/Averago DiU)' Trlp~ (ADT)-welghtecl omission factors:
Includes VMT/ADT from diesel-fueled vehicles (1.64~), gasollno-fueled vehicles equipped with catalyst (95.83.), and gasoline-fueled vohlcles not eqUipped with catalyst (2.S3~).

•• Number of Vehicles (NOV)-welghted omission faotore:
Includes NOV from dleaol-fuolod vehicles (2.001), Rasollno-fueled vehicles equipped wJth catalY8t.(92.72~), and gasollne-fuoled vehicles not equipped with catalyst (S.28~) •

••• Vehicles with gros8 vehlclo weight 6,000 pounds and 1088: . .
Inchtt'AJ" 4RB's light automobUes. light-duty trucks, vans, atation wagons and 4x4 trucks. ~ "'-.



.I ;

~
~

TABLE P - 5 - J - 3
hlViFAC7EP EMISSION FACTORS FOR SOUTH cOAST AIR QUALITY MANAGEMENT DISTRlc·f

Vehicles with Gross Vehicle Weight 6,000 Pounds and less***
Calendar Year 1995

Running Exhaust and Evaporative (Grams per Mile)·'-':
Vehicle Speed Carbon Monoxide Reactive Organic Compounds Oxides'of Nitrogen ',PMIO ExhauSt .PMIO·TireWear

(Miles per Hour) AREAl AREA2 AREA3 AREAl AREA2' AREA3 AREAl AREA2 AREA3 FOR ALL AREA FOR ALL AREA

5 25.53 25.57 26.00 1.91 1.91 2.67 0.94 0.94 0.93 0.01 0.10

10 14.21 14.23 14.45 1.03 1.03 1.54 0.84 0.84 0.83 0.01 0.10

15 10.44 10.46 10.61 0.72 0.72 1.12 0.77 0.77 0.75 0.01 0.10

20 8.00 8.01 8.13 0.56 0.56 0.89 0.70 0.70 0.69 0.01 0.10

25 6.40 6.41 6.50 0.45 0.45 0.71 0.66 0.66 0.65 0.01 0.10

30 5.32 5.32 5.40 0.37 0.37 0.58 0.61 0.61 0.60 0.01 0.10

35 4.54 4.54 4.61 0.31 0.31 0.45 0.59 0.59 0.58 0.01 0.10

40 3.97 3.97 4.03 0.26 0.26 0.36 0.57 0.57 0.56 0.01 0.10

45 3.54 3.54 3.60 0.22 0.22 0.28 0.56 0.56 0.55 0.01 0.10

50 3.20 3.21 3.25 0.19 0.19 0.23 0.64 0.64 0.63 0.01 0.10

55 2.90 2.91 2.95 0.18 0.18 0.22 0.85 0.85 0.83 0.01 0.10

60 5.60 5.61 5.70 0.23 0.23 0.27 1.05 1.05 1.03 0.01 0.10

65 12.81 12.83 13.02 0.38 0.38 0.46 1.25 1.25 1.22 0.01 0.10

COLD START. 81.98 82.00 82.10 4.36 4.37 4.34 2.52 2.52 2.50
(Gramsffrip)

HOT START· 10.90 10.92 11.12 0.96 0.96 1.15 1.30 1.31 1.24
(Gramsffrip)

HOT SOAK. -- -- -- 1.11 1.11 1.11 ---- --- --
(Gramsffrip)

DIURNAL·· ----- --- -- 2.90 2.90 2.91 --- -- ---
(Grams/Vehicle/Day)

..- I ......

piC 01 one aauy triP

Vehiclc Start
(Start-up)

Parking

Running + Evaporative

---------------->
Diurnal

---------------->

Vehicle Start
(Hot Soak)

Rcstart
(Start-up)

• Vehicle Miles Traveled (VMT)/Average Daily Trips (ADT) -weighted emission factors:
Includes VMT/ADT from dicsel-fueled vehicles (1.11 %), gasoline-fueled vehicles equipped with catalyst (97.32%), and gasoline-fueled vehicles not equipped with catalyst (1.57%).

•• Number of Vehicles (NOV)-weighted emission factors:
Includes NOV from diesel-fueled vehicles (1.54%). 2asoline-fueled vehicles equipped with catalyst (95.06%), and gasoline-fueled vehicles not equipped with catalyst (3.40%).

••• Vchicles with gross vehicle weight 6,000
Includes ARB's light automobiles, light; 4 trucks.

(SGIOPVlS.WKl)



TABLE A9 - 5 - J - 4
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Vehicles with Gross Vehicle Weight 6,000 Pounds and less···
Calendar Year 1997

~.

.I ;

~

Vehicle Speed

(Miles per Hour)

5

10

15

20

25

30

35

40

45

SO
S5
60

65

COLD START·
(Gramsrrrip)

HOT START

(Gramsrrrip)

HOT SOAK·
(GramsITrip)

DIURNAL··
(Grams/Vehicle/Day)

FOR)ALL:·.AREA?\<
19.92 19.97 20.26 1.65 1.65 2.17 0.84 0.85 0.84 0.005 0.10

11.60 11.63 11.79 0.88 0.88 1.25 0.75 0.75 0.75 0.005 0.10

8.84 8.86 8.98 0.61 0.61 0.90 0.68 0.68 0.68 0.005 0.10

6.81 6.83 6.92 0.47 0.47 0.71 0.62 0.62 0.62 0.005 0.10

5.45 5.46 5.54 0.38 0.38 0.57 0.58 0.58 0.58 0.005 0.10

4.53 4.54 4.61 0.31 0.31 0.45 0.54 0.54 0.53 0.005 0.10

3.88 3.89 3.94 0.25 0.25 0.36 0.51 0.51 0.51 0.005 0.10

3.39 3.40 3.44- 0.21 0.21 0.52 0.49 0.49 0.49 0.005 0.10

3.03 3.03 3.08 0.17 0.17 0.21 0.48 0.48 0.48 0.005 0.10

2.74 2.74 2.78 0.16 0.16 0.18 0.55 0.55 0.54 0.005 0.10

2.48 2.49 2.52 0.15 0.15 0.17 0.72 0.72 0.71 0.005 0.10

4.80 4.81 4.88 0.18 0.18 0.21 0.88 0.88 0.87 0.005 0.10

10.97 10.99 . 11.14 0.31 0.32 0.36 1.05 1.05 1.04 0.005 0.10

74.78 74.82 74.98 4.10 4.11 4.02 2.39 2.40 2.38

9.47 9.49 9.64 0.91 0.92 1.07 1.26 1.26 1.16

0.94 0.94 0.95

2.63 2.63 2.64

Example oJ one daily trip:

Running + Evaporative
Vehicle Start ----------------> Vehicle Start

(Start-up) (Hot Soak)

Diurnal
Parking ----------------> Restart

(Start-up)

(SGI0PVl~~1)

• Vehicle Miles Traveled (VMT)/Average Daily Trips (ADT) -weighted emission factors:
Includes VMT/ADT from diesel-fueled vehicles (0.68%), gasoline-fueled vehicles equipped with catalyst (98.45%), and gasoline-fueled vehicles not equipped with catalyst (0.87%).

•• Number of Vehicles (NOV)-weighted emiSSion factors:
Includes NOV from diesel-fueled vehicles (1.04%), gasoline-fueled vehicles equipped with catalyst (97.03%), and gasoline-fueled vehicles not equipped with catalyst (1.93%).

••• Vehicles with gross vehicle weight 6,000 pounds and less:
~udes ARB's light automobiles, light-duty trucks, vans, station wagons and 4x4 trucks.

/' . /~,



TABLr --5-J-5
4YAFAC7EP EMISSION FACTORS FOR SOUl. ,-,JAST AIR QUALITY MANAGEMENT DIST&,- ...

Vehicles' with Gross Vehicle Weight 6,000 Pounds and less***
Calendar Year 1999

.:.i:::::(::!::;:;:::;I:}:::U::i!:::;i:;::::::::\{;::.:} ::::::::::.::::::::::t:::;;;:!::~::;;:·:;;::l~~!:;~~ ..~rg~;::~y..ilIBY~::.(<lf.irn.[:~~;:M!tp.l~;i;:::;;:::;;:::::~~i::;:::::::::;:;:::::I::;:';'II::;::;:::;::::::i::i::;::: ::::::::::::::::i:::1::i:;::ii::::i.:i::::;:;:::::;:,;;:!: ;:;1t::;::::::::;i::i~:;::::.

~
~

Vehicle Speed
(Miles per Hour)

5"

10

IS

20

2S

30
3S
40

45

50

5S
60

65

COLD START.
(Groms/Trlp)

15.61 15.65 IS.87 1.33 1.33 1.7S 0.73 0~73 0.76 0.005 0.10

9.48 9.S1 9.64 0.69 0.69 0.99 0.65 0.66 0.68 0.005 0.10

7.45 7.41 1.57 0.48 0.48 0.12 0.59 0.59 0.61 0.005 0.10

5.76 5.17 5.85 0.37 0;37 0.56 0.53 0.54 0.55 0.005 0.10

4.60 4.62 4.68 0.29 0.29 0.44 0.49 0.49 O.S 1 O.OOS 0.10

3.83 3.8S 3.90 0.23 0.23 0.35 0.46 0.46 0.48 0.005 0.10
". .

3.29 3.30 3.34 0.20 0.20 0.28 0.44 0.44 0.45 0.005 0.10

2.88 2.89 2.92 0.16 0.16 0.21 0.42 0.42 0.43 0.005 0.10

2.55 2.56 2.59 0.13 0.13 0.16'·0.40' 0.41 0.42 0.005 ·0.10

2.30 2.31 2.34 0.12 0.12 0.14 0.46 0.46 0.47 0.005 0.10

2.09 2.10 2.13 0.1 J 0.11 0.13 0.60 0.60 0.62 0.005 0.10

4.08 4.09 4.15 0.14 0.14 0.16 0.74 0.74 0.77 0.005 0.10
9.34 9.36 9.49 0.24 0.24 0.28. 0.89 0.90 0.92 0.005 0.10

68.40 I 68.45.1 68.61 1 3.63 I 3.63 I 3.55 I 2.20 I 2.21 I 2.20

HOT START. I 7.96 1 1.991 . 8. 12 1 0.11 I 0.111 0,83 1 1.11 I 1. 12 1 0.89
(Orams/Trlp)

HOT SOAK. I ---... I ----- I ----- I 0.76 1 .0.76 1 0.76
(Grams/Trip)

DIURNAL·· I ----- I ----- I ----- I 2.21 I 2.21 I 2.21
(Grouls/Vehicle/Day)

Bxample of one daUy trip:

Running + Evaporative
Vehicle Stort ---------------->. Vehicle Start

(Start-up) (Hot Soak)

Parking
Diurnal

----------------> Restart
(St8rt~Up)

• Vehicle MUes Traveled (VMT)/Averago DaUy Trips (ADT) -weighted emission factors:
Includes VMT/ADT from diesel-fueled vehicles (0',39%), gasoline-fueled vehicles equipped with catalyst (99.38%), and gasoline-fueled vehicles not equipped with catalyst (0."23~).

•• Number of Vehicles (NOV)-welghted emission factors: .
Includes NOV from diesel-fueled vehicles (O.68~). gasollno-fueled vehicles eqUipped with c~ta1yst (98.78!»), and gasoline-fueled vehicles not eqUipped with catalyst (O.S4~) •

••• Vehicles with gross vehiclo weight 6.000 pounds and less:
Includes ARB's light 8utomobUcs, light-duty trucks, VMS, statton wagons and 4x4 trucks.

(SOIOPVI9.WKI)



TABLB A9 - 5 - J ~ 6'
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGBMBNT DISTRICT

Vehicles with Gross Vehicle Weight 6,000 Pounds and less... '
Calendar Year 2001

~

i-
fago
"1

i

~
I

~

.Vehicle Speed
(Miles per Hour)

S

to
15

20

25

30

35
40
4S
50

55
60

6S

COLD START.
(Grams/Trip)

12.23 12.28 12.44 I.OS . 1.06 1.38 0.66 0.67 0.67 0.005 0.10

7.76 7.79 7.90 0.55 0.55 0.78 0.59 0.59 0.60 0.005 0.10

6.27 6~30 6.38 . 0.38 0.38 0.56 0.53 0;54 0.54 0.005 0.10

4.87 4.89 4.96 0.28 0.29 0.43 0.49 0.49 0.49 0.005 o.io
3.90 3.91. 3.96 0.23 0.23 o.~ O.~ 0.45 0.45 0.005 0.10

3.24 3.2'5 3.30 0.19 0.19 0.27 0.42 0.42 0.42 0.005 0.10

2.78 2.79 2.83 0.16 0.16 0.22 0.39 0.39 0.39 0.005 0.10

2.43 2.44 2.47 0.13 0.13 0.16 0.37 0.38 0.38' 0.005 0.10

2.17 2.18· 2.20 0.11 0.11 0.13 0.36 0.36 '0.37 0.005 0.10

1.9S 1.96 1.98 0.10 0.10 0.11 0.41 0.41 ' 0.41 0.005 0.10

1.78 1.78. 1.81 0.09 0.09 0.10 0.S3 .0.54 . 0.54 0.005 0.10

3.46 3.47 3.52 0.12 0.12 0.14 0.66 0.66 0.67 0.005 0.10

'7.90 7.93 8.04 ' 0.19 0.19 0.22 0.79 0.80 0.80 0.005 0.'10

, 62.48 I 62.55 I 62.71 I 3.01 I 3.02 I 2.98 I 1.94 I 1.9S I 1.95

HOT START. I 6.671 6.701 6.831 0.571 0.581 0.671 0.971' 0.981 0.72
(Orams/Trlp)

HOT SOAK. 'I .......- 1 ......-..- 1 --_..- 1 0.61'1 0.61 1 0.61' ----'-
(Oroms/Trip)

DIURNAL·· 1 ----- 1 ..--..- 1 ..._--- 1 1.771 1.7'71 , 1.78
(Grams/Vehicle/Day)

Example of one daDy ·trlp:

Running + Ev~por8tlYe

Vehicle Start ._---------------> Vehicle.Start
(Start-up) (Hot SQak)

(SOIOPV'f'~~~)

Parking

~\

Dlurna
----------------> Restart

(Start-up)

• Vehicle MlIe~ Traveled (VMT)/Average DaUy Trips (ADT) -weighted emission factors:
Includes VMT/ADT from diesel-fueled vehicles (0.22%). gasollne-fueled vehicles equipped with catalyst (99.68~), and gasoline-fueled vehicles not eqUipped with catalyst (0.1 ~).

•• Number'of Vehicles (NOV)-welghted emission factors:
Includes NOV from dlcsel..;fueled vehleloa (O.43~), gasollno-fueled vehlclos equipped. with c,atalyat (99.36?6), and gasoline-fueled vehicles not equipped with catalyst (0.21 ~)•

.•••. Vehicles with gr08s vehicle weight 6,000 pounds and loss:
~ncludes ARB's light automobUcs, IIgh~-duty trucks, vans, station wagons and 4x4 truc~.

/ A
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TABLE ft./ - 5 - J - 7
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Vehicles with Gross Vehicle Weight 6,000 Pounds and less***
Calendar Year 2003

.. Running Exhaust. and' Evaporative ·(Grams<perMile)f)<:/!·.... C: '"

. . ........

Vehicle Speed Carbon Monoxide' Reactive Organic' CompollridS':: . ··<:-:·:Oxides of Nitrogen". :::<>: >.. '>PMIO:EihahSf· <:'PM IO':Tire'Weaf'
(Miles per Hour) AREAl AREA2 AREA3 AREAl AREA2 AREAJ AREAl 'AREA2 AREA3' .FOR" 'ALL' AREA' '. FOR ALL ·AREA

5 11.37 11.42 11.55 0.85 0.85 1.09 0.57 0.58 0.59 0.005 0.10

10 7.48 7.51 7.60 0.44 0.45 0.61 0.51 0.51 0.52 0.005 0.10

15 6.19 6.22 6.29 0.30 0.30 0.43 0.46 0.46 0.47 0.005 0.10

20 4.82 4.84 4.90 0.23 0.23 0.33 0.41 0.42 0.42 0.005 0.10

25 3.86 3.87 3.92 0.19 0.19 0.27 0.38 0.38 0.39 0.005 0.10

30 3.21 3.22 3.26 0.15 0.15 0.21 0.36 0.36 0.37 0.005 0.10

35 2.76 2.77 2.80 0.12 0.12 0.16 0.33 0.34 0.34 0.005 0.10

40 2.41 2.42 2.45 0.10 0.10 0.13 0.32 0.32 0.33 0.005 0.10

45 2.14 2.15 2.17 0.09 0.09 0.10 0.31 0.31 0.32 0.005 0.10

50 . 1.93 1.94 1.96 0.08 0.08 0.09 0.35 0.35 0.35 0.005 0.10

55 1.75 1.76 1.78 0.07 0.07 0.09 0.46 0.46 0.47 0.005 0.10

60 3.42 3.44 3.47 0.10 0.10 0.11 0.56 0.57 0.57 0.005 0.10

65 7.83 7.87 7.96 0.16 0.16 0.18 0.68 0.68 0.69 0.005 0.10

COLD START. 57.53 57.60 57.72 2.47 2.47 2.44 1.70 1.72 1.71
(Grams/Trip)

HOT START. 5.58 5.62 5.74 0.57 0.59 0.66 0.84 0.84 0.69
(GramslTrip)

HOT SOAK. -- -- -- 0.48 0.48 0.49 -- --- --
(Grams/Trip)

DIURNAL·· ---- ---- ---- 1.37 1.37 1.38 -- ---- --
(Grams/Vehicle/Day) - .......

pIe 01 one aallY tnp

Vehicle Start
(Start-up)

Parking

Running + Evaporative

---------------->
Diurnal

---------------->

Vehicle Start
(Hot Soak)

Restart
(Start-up)

• Vehicle Miles Traveled (VMT)/Average Daily Trips (ADT) -weighted emission factors:
Includes VMT/ADT from diesel-fueled vehicles (0.13%), gasoline-fueled vehicles equipped with catalyst (99.83%), and gasoline-fueled vehicles not equipped with catalyst (0.04%).

•• Number of Vehicles (NOV)-weighted emission factors:
Includes NOV from diesel-fueled vehicles (0.29%), gasoline-fueled vehicles equipped with catalyst (99.62%), and gasoline-fueled vehicles not equipped with catalyst (0,(>9%).

••• Vehicles with gross vehicle weight 6,000 pounds and less:
Includes ARB's light automobiles, light-duty trucks, vans, station wagons and 4x4 trucks.

(SGIOPV23.WKl)



TABLE A9 - 5 - J - 8
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Vehicles with Gross Vehicle Weight 6,000 Pounds and less···
Calendar Year 2005

Vehicle Speed

(Miles per Hour) :)FOR}A£t)AREA~\

I.SO

0.44

1.50

0.73

Restart
(Start-up)

1.48

0.72

1.04

1.97

0.84 0.50 0.51 0.51 0.005 0.10

0.46 0.44 0.45 0.46 0.005 0.10

0.33 0.39 0.40 0.41 0.005 0.10

0.25 0.36 0.37 0.37 0.005 0.10

0.20 0.33 0.33 0.34 0.005 0.10

0.16 0.30 0.31 0.31 . 0.005 0.10

0.12 0.29 0.29 0.30 0.005 0.10

0.10 0.27 0.27 0.28 0.005 0.10

0.08 0.26 0.27 0.27 0.005 0.10

0.07 0.29 0.30 0.30 0.005 0.10

0.06 0.38 0.39 0.40 0.005 0.10

0.09 0.48 0.48 0.49 0.005 0.10

0.14 0.57 0.58 0.59 0.005 0.10

0.40

0.41

Parking

Example of one daily trip:

Running + Evaporative

VdUcloS~rt ----------------> V~leSmrt
(Start-up) (Hot Soak)

Diurnal

---------------->

7.89 7.93 8.03 0.92 0.92

5.34 5.37 5.44 0.33 0.34

4.50 4.53 4.58 0.23 0.23

3.51 3.53 3.57 0.17 0.17

2.81 2.83 2.86 0.14 0.14

2.34 2.35 2.38 0.11 0.11

2.00 . 2.02 2.04 0.09 0.09

1.76 1.77 1.79 0.08 0.08

1.56 1.57 1.59 0.07 0.07

1.41 1.41 1.43 0.06 0.06

1.28 1.28 1.30 0.05 0.05

2.50 2.51 2.54 0.08 0.08

5.71 5.74 5.81 0.12 0.12

53.27 53.37 53.48 L991 1.99

4.73 4.77 4.89 0.35 0.35

0.40 0.40

1.04 1.04

5
10

15

20

25

30

35

40

45

50

55

60

65

COLD START.
(Gramsrrrip)

HOT START·
(GramsITrip)

HOT SOAK.
(GramslTrip)

DIURNAL··
(Grams/VehicleIDay)

i
.I :

~
~

• Vehicle Miles Traveled (VMT)/Average Daily Trips (ADT) -weighted emission factors:
Includes VMT/ADT from diesel-fueled vehicles (0.09%), gasoline-fueled vehicles equipped with catalyst (99.91 ~), and gasoline-fueled vehicles not equipped with catalyst (O.O~).

•• Number of Vehicles (NOV)-weighted emission factors~

Includes NOV from diesel-fueled vehicles (0.21 ~), gasoline-fueled vehicles equipped with catalyst (99.79~), and gasoline-fueled vehicles not equipped with catalyst (O.O~)•
••• Vehicles with gross vehicle weight 6,000 pounds and less:

Includes ARB's light automobiles, light-duty trucks, vans, station wagons and 4x4 trucks.
~" ~. (SGIOPV?~~l)



T ADL' , ,;.~. J 9i"\D '-,--J--

_~~FAC7EPEMISSION FACTORS FOR SOU'. JAST AIR QUALITY MANAGBMBNT DIS' ..
; Vehicles with Gross Vehicle Weight 6,000 Pounds and less•••

CalelJdar Year 2007 .Q
~

us.

f
t
~

~....

.Vehicle Speed
(Miles per Hour)

5

10

15

20

2S

30

3S

40
45

50
55

60

65

COLD START.
(Orams/Trip)

HOT START+
(Grams/Trip)

HOT SOAK.
(Orftms/Trlp)

DIURNAL··
(Grams/Vehicle/Day)

~

.,.RUrijliItI~:·Q..ui~::~•. ~~.pp~ij!~:~(9~m.·~t::MU.e)t::::J:i)}:.::X:::){':::\.::::::?":::(:i:\:I:::::::::::;;;{::::}/:,:~.:::::}::::::::::::;,;:(·!!i::::=:);:::::;::::'::

6.61 . 6.66 6..74. 0.50 0.51 0.64 0.43 0.44 0.45 0.005 0.10

4.57 4.60 4.66 0.26 0.26 0.35 0.38 0.39 . 0.40 0.005 0.10

3.89 3.92 3.97 0.18 0.18 0.25 0.35 0.35 0.36 O.OOS 0.10

3.0S 3.07 3.11 0.13 0.14 0:19 0.31 0.32 0.32 0.005 0.10

2.44 2.45 2.48 0.11 0.11 O.IS 0.29 0.30' 0.30 0.005 0.10

2.03 2.04 2.06 0.08 0.09 0.13 0.27 0.27 0.27 0.005 0.10
1.74 l.7S 1.77 0.07 0.07 0.'10 .0.25 0.26 0.26 0.005 0.10

1.52 1.53 1.55 0.06 0.06 0.07 0.23 0.24 0.24 0.005 4 0.10

1.35 1.36 1.38 O.OS 0.05 0.06 0.22 0.23 0.23 0.005 0.10

1.22 1.23 1.,24 0.04 0.04 O.OS 0.25 0.26 0.26 0.005 0.10

l.10 l.11 1.13 0.04 0.04 0.05 0.34 0.34 0.35 0.005 0.10

2.17 2.18 2.21 O.OS O.OS 0.06 0.42 0.42 0.43 0.005 . 0.10

4.94 4.98 5.04 0.10 0.10 0.11 0.49 0.50 0.51 0.005 0.10

49.96 I 50.07 I 50.18 I 1.60 I 1.60 I 1.58 I 1.32 I 1.33 I 1.33

4.131 4.18 I 4.31 I 0.28 0.28
0.

32
1 0.

64 1 . 0.65 I 0.35

0.33 0.33 0.34

0.7S 0.75 0.75

Example of one 8 y Ir p:

RUMlng + Bvaporatlve
Vehlclo Start ----------------> Vehicle Start

(Start-up) (Hot Soak)

Diurnal
Parking --------~-------> Restart

(Start-up)

(SOIOPV2i.WKI)

+ Vehicle MUes Traveled (VMT)/A\!crage DaUy Trips (ADT) -weighted emission factors:
Includes VMT/ADT from diesel-fueled vehicles (0.05%), gasoline-fueled vehicles equipped with catalyst (99.95%), and gasolbto-rueled vehicles not eqUipped with catalyst (0.01).

•+ Number of Vehicles (NOV)-welghted emission factors: '
Includes NOV from diesel-fueled vehicles (0.11 ~), R8solbte-rueled vehicles eqUipped with catalyst (99.899£>, and Rasolbu~-rueled vehicles not equipped with catalyst (O.O~) .

••• Vehicles with gross vehicle weight 6,000 pounds and less: .
Includes ARB's light automobUes, IIght"'!duty trucks, vans, station wagons and 4x4 truriks.



~1~AQLB A9 - 5 - J - 10
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGBMENT DISTRICT

Vehicles with Gross Vehicle Weigbt 6,000 Pounds and less••• ·
Calendar Year 2009 0

Vehicle Speed

(Miles pet Hour)

lY'.:::::,;;f:r:~:;:;:;:::::~:r;:;·:::I:::.;\::::'7:;::.:: ·::·:·::·::::·:t~u~g:;.~~~.(::MQ;::~y'.pqJ.jt;l~f (qt8rij.·:-per:MU.~)~:::::::::\ :;:: ':::.:::;:.:.:.....:::::.. .' .. '. ... ':::':: ': ..
.-.--..

~
h

. 5
10

15

20

25
30

35

40
45

SO

S5
60

6S

COLD START.
(Orams/Trip)

S.73 5.78 5.86 0.39 0.39 O.SO 0.38 0.39 0.40 0.005 ~'.IO"

4.04 4.08 · 4.13 0.20 0.20 0.27 0.34 0.35 0.35 0.005 0.10

3.48 3.SI 3.56 0.13 0.14 ,0.19 0.30 0.31 0.32 0.005 0.10

2.73 2.75 2..79, 0.11 0.11 0.15 0.28 0.29' 0.29 0.005 0.10

2.,08 2.20 2.23 0.09 0.09 0.12 0.26 0.26 0.26 0.005 0.10

1.82 1.83 1.86 0.07 0.07 0.10 0.23 0.24 0.24 0.005 0.10

1.56 1.57 1.59 0.06 0.06 0.08 0.22 0.23 0.23 0.005 . O~ 10

1.36 1.37 1.39 O.OS O.OS 0.06 0.21 0.21 0.22 0.005 O. to
1.22 1.23 1.24" 0.04 , 0.04 O.OS 0.20 0.20 0.21 0.005 0.10

1.10 1.11 L 12 0.03 0.03 0.04 0.22 0.23 0.23 0.005 0.10

0.99 1.00 1.01 0.03 0.03 0.04 0.29 0.30 0.30 0.005 ' 0.10

1.93 J.95 1.98 0.04 0.04 O.OS 0.36 0.37 0.38 0.005 0.10

4.43 4.47 4.53 0.08 0.08 0.09 0.43 0.44 0.45 0.005 0.10

47.53 I ' 47.65 I 47.75 I 1.30 I 1.30 I 1.28 I 1.19 I 1.21 I 1.20

IIOT START.
(Qrams/Trip)

. "HOT SOAK.
(Grams/Trip)

DIURNAL··
(Grams/Vehicle/Day)

3.711 3.761 3.891 0.22 0.23 . 0.26
0.

57
1 0.

58
1

~.28

0.29 0.29 '0.29 -----

0.54 0.54

Vehlclo Start Vehlclo Start
(Start-up) (llot Soak)

Diurnal

, (SOIOPV~~ ,~)

--------------~->Parking

,~'\

Restart
,(Start-up)

• Vehlclo MUes Traveled (VMT)/Averago DaUy Trips (ADT) -weighted emission faclors:
Includes VMT/ADT from diesel-fueled vehicles (0.03"), ga8ol~e-fueledvehicles equipped with catalyst (99.979£), and gasoline-fueled vehicles· not equipped with catalyst (0.01,).

++ Number of Vehicles (NOV)"'welghted omission factors: ' .
Includes NOV from diesel-fueled vehicles (0.07~), sasollne-fueled vehicles equipped with cataly8t (99.93">, and gasoline-fueled vehicles not equipped with catalyst (0.0").

••• Vehicles with gr088 vehicle weight 6.000 pounds and less: 0"

Includes ARB's light automobdes, light-duty trucks, vans, Itiltlon wagonl and 4ll4,~rllc~:

A



. TABLEA9-S-K

E~IS~IONFACTORS FOR ESTIM'TING MATERIAL HAULING
'. VEHICLE ElV~fSSIONS'

USE

TABLEA9-5 -L

FOR ESTIMATING OXIDES OF SULFUR AND LEAD EMISSIONS FROM
MATERIAL HAUUNG VElnCLES

, USE

TABLEA9 -14-A

. FOR MATERIAL HAULING VEHICLE-RELATED
, VEHICLE MITES TRAVELED (VMT)

AVERAGE DAILY TRIPS (ADT) AND NUMBER OF VEHICLES (NOV)
IN COUNTYWIDE AND REGIONWIDE FLEET MIX

AND

TABLE A9 - 5 - G:* "

FOR THEIR PERCENTAOES

USE

TABLE A9 - 5 - P - 1 AND 2

FOR DETERMINING CO:MPOSITE EMISSION FACTOR BETWEEN
FOUR DIFFERENT TYPES· OF VEHICLES TOGETHER, SUCH AS,

PASSENGER VEHICLES~MOTORCYCLES AND BUSES
INCLUDING MATERIAL HAUliNG VElnCLES

AND
BETWEEN RUNNING, HOT AND COLD START EWSSION FAcrORS FOR

THE MATERIALHAUUNG VEffiCLES .

(* IF PROJEcr-SPECIFIC FLEET MIX DATA IS NOT A VAllABLE,
USE TABLE A9 - 5 - G TO DETERMINE PROJECT-RELATED

FLEET MIX DATA)

A9-43



-l-IWLH A'J - ~ - K - I
EMFAC7BP BMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGBMBNT DISTRICT

Vehicles with Gross Vehicle Weight 6,001 Pounds and Up•••
Calendar Year 1991

84~40 ,82.50 74.48 7.73 7.6~ 8.19 8.60 8.25 10.20 0.565 0.175

53.78 52.33 47.33 5.00 4.90 5.41 7.51 7.20 . 8.76 0.565 0.175

38.02 37.01 33.53 3.60 3.52 3.98 6.76 6.49 7.77 0.565 0.175
28.52 27.7~ 25.20 2.7S 2.70 3.09 ~.28' 6.04 7.12 0.S6S 0.175

22.54 21.97 19.94 2.19 2.15 2.49 6.00 ,5.76 6.72 0.565 0.175

"18.70 18.23 16.54 1.79 1.76 2.05 S.87 5.63 6.53 0.565 0.175

16.28 15.86 14.38 I.Sl 1.48 1.72 S.88 5.64 6.51 0.565 0.175
14.87 14.48 13.11 . . 1.31 1.28 1.47 6.02 S.77 6.66 0.565 0.17S

14.28 13.88 12.54 1.16 1.14 1.29 6.30 ,6.04 7.00 0.565 0.175

14.40 13.97 12.59 1.07 1.04 1.18 6.'84 6.56 7.64 0.565 0.175

15.19 14.71 13.20 1.01 0.99 1.11 7.71 7.41 8.68 0.565 0.175
19.07 18~62 16.68 1.07 1.05 1.18 8.~7 8~S2 10.08 0.565 0.175
27.63 27.37 24.S3 1.31 1.30 1.43 10.43 10.02, '12.02 0.565 0.17S

I
f
{

~

t

Vehicle Speed
(Miles,per Hour)

5

10

IS
20

25

30

35
40
45

50

55
60

65 ,

COLD START. I 48.491 47.11 1 47.201 2.991 2.911 3.29
(Orams/Trlp)

HOT START. I 4.371 4.22°1 4.321 0.761 0.741 0.85
(Orams/Trlp)

'-HOT SOAK. I -...-...- I ------ I ----- I 1.43 I 1.60 I 1.63
, (Grams/Trip)

DIURNAL·· 1 ...---- I ............ I ----- 1 S.7S I S.7S I S.7S
(Orams/Vchicle/Day)

2.00

0.92

1.94

0.89

1.93

0.8S

~

E~mplo of one daUy trip:

Rumtlng + Bvaporatlve
Vehicle Start ----------------> Vehicle Start

(Start-up) (Hot Soak)

Diurnal
Parklng ----------------> Restart

(Start-up)

• Vehicle MUes Traveled (VMT) or Average Dady Trips (~T)-welghted emission factors:
Includes VMT or ADT from diesel-fueled vehicles (33.339£), gasoline-fueled vehicles equipped wltla catalyst (46.02%), and gasollno-fueled vehicles not equipped with catalyst (20.651).

•• Number of Vehicles (NOV)-wclghted emission factors:
Includes NOV from diesel-fueled vehicles (33.339£), gasoline-fueled vehicles equipped with catalyst (37.74~), and gasoline-fueled vehicles not eqUipped with catalyst (28i931).

••• Vehicles with gross vehicle weight 6,001 pounds and up: . .
Includes ARB's medium-duty and light/heavy-duty, medium/heavy-duty and heavy/heavy-duty vehicles, e.g.: construction and demolition materials hauling trucks.

(SOIOH' ~~',I)

:~



TABLE) - 5 - J - 9
tiMFAC7EP EMISSION FACTORS FOR SOUTH- COAST AIR QUALITY MANAGEMENT DISTRICT

Vehicles with Gross Vehicle Weight 6,000 Pounds and less***
Calendar Year 2007

>':';:::<::;::PM10··EXhausf·» :{::pMlO:·.Tl"i&::Wellr/
:. FOR.ALL AREA: FORALL.AREA.

Vehicle Speed
(Miles per Hour)

~

.I ;

~.
~
~

5

10

15

20

25

30

35

40

45

50

55

60

65

COLD START*
(Grams/Trip)

HOT START*
(GramslTrip)

HOT SOAK.
(GramslTrip)

DIURNAL··
(Grams/Vehicle/Day)

6.61 6.66 6.74 0.50 0.51 0.64 0.43 0.44 0.45 0.005

4.57 4.60 4.66 0.26 0.26 0.35 0.38 0.39 0.40 0.005

3.89 3.92 3.97 0.18 0.18 0.25 0.35 0.35 0.36 0.005

3.05 3.07 3.11 0.13 0.14 0.19 0.31 0.32 0.32 0.005

2.44 2.45 2.48 0.11 0.11 0.15 0.29 0.30 0.30 0.005

2.03 2.04 2.06 0.08 0.09 0.18 0.27 0.27 0.27 0.005

1.74 1.75 1.77 0.07 0.07 0.10 0.25 0.26 0.26 0.005

1.52 1.53 1.55 0.06 0.06 0.07 0.23 0.24 0.24 0.005

1.35 1.36 1.38 0.05 0.05 0.06 0.22 0.23 0.23 0.005

.1.22 1.23 1.24 _ 0.04 0.04 0.05 0.25 0.26 0.26 0.005

1.10 1.11 1.13 0.04 0.04 0.05 0.34 0.34 0.35 0.005

2.17 2.18 2.21 0.05 0.05 0.06 0.42 0.42 0.43 0.005

4.94 4.98 5.04 0.10 0.10 0.11 0.49 0.50 0.51 0.005

49.96 50.07 50.18 1.60 1.60 1.58 1.32 1.33 1.33

4.13 I 4.18 I 4.31 I 0.28 0.28 0:32 0.64 0.65 0.35

0.33 0.33 0.34

0.75 0.75 0.75

Example 0 one daily trip:

Running : Evaporative
Vehicle Start ----------------> Vehicle Start

(Start-up) (Hot Soak)

Diurnal
Parking ----------------> Restart

(Start-up)

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

• Vehicle Miles Traveled (VMT)/Average Daily Trips (ADT) -weighted emission factors:
Includes VMT/ADT from diesel-fueled vehicles (0.05%), gasoline-fueled vehicles equipped with catalyst (99.95%), and gasoline-fueled vehicles not equipped with catalyst (0.0%).

•• Number of Vehicles (NOV)-weighted emission factors:
Includes NOV from diesel-fueled vehicles (0.11 %), gasoline-fueled vehicles equipped with catalyst (99.89%), and gasoline-fueled vehicles not equipped with catalyst (0.0%).

••• Vehicles with gross vehicle weight 6,000 pounds and less:
Includes ARB's light automobiles, light-duty trucks, vans, station wagons and 4x4 trucks.

(SG10PV27.WKI)



TABLE A9 - 5 - J - 10
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Vehicles with Gross Vehicle Weight 6,000 Pounds and less***
Calendar Year 2009

"j :

~
~

Vehicle Speed

(Miles per Hour)

5

10

15

20

25

30

35

40

45

50

55

60

65

COLD ~TART.

(Gramsrrrip)

HOT START.
(Gramsrrrip)

HOT SOAK.
(Gramsffrip)

DIURNAL··
(Grams/Vchicle/Day)

.:FOR·ALIJ AREA:'

5.73 5.78 5.86 0.39 0.39 0.50 0.38 0.39 0.40 0.005 0.10

4.04 4.08 4.13 0.20 0.20 0.27 0.34 0.35 0.35 0.005 0.10

3.48 3.51 3.56 0.13 0.14 0.19 0.30 0.31 0.32 0.005 0.10

2.73 2.75 2.79 0.11 0.11 0.15 0.28 0.29 0.29 0.005 0.10

2.18 2.20 2.23 0.09 0.09 0.12 0.26 0.26 0.26 0.005 0.10

1.82 1.83 1.86 0.07 0.07 0.10 0.23 0.24 0.24 0.005 0.10

1.56 1.57 1.59 0.06 0.06 0.08 0.22 0.23 0.23 0.005 0.10

1.36 1.37 1.39 0.05 0.05 0.06 0.21 0.21 0.22 0.005 0.10

1.22 1.23 1.24 0.04 0.04 0.05 0.20 0.20 0.21 0.005 0.10

1.10 1.11 1.12 0.03 0.03 0.04 0.22 0.23 0.23 0.005 0.10

0.99 1.00 1.01 0.03 0.03 0.04 0.29 0.30 0.30 0.005 0.10

1.93 1.95 1.98 0.04 0.04 0.05 0.36 0.37 0.38 0.005 0.10

4.43 4.47 4.53 0.08 0.08 0.09 0.43 0.44 0.45 0.005 0.10

47.53 I 47.65 47.75 1.30 1.30 1.28 1.19 1.21 1.20

3.71 I 3.76 3.89 0.22 0.23 0.26 0.57 0.58 0.28

0.29 0.29 0.29

0.53 0.54 0.54

Example of one daily trip:

Running + Evaporative
Vehicle Start ----------------> Vehicle Start

(Start-up) (Hot Soak)

Diurnal
Parking ------~---------> Restart

(Start-up)

(SGIOPV~l)

• Vehicle Miles Traveled (VMT)/Average Daily Trips (ADT) -weighted emission factors:
Includes VMT/ADT from diesel-fueled vehicles (0.03%), gasoline-fueled vehicles equipped with catalyst (99.91~), and gasoline-fueled vehicles not equipped with catalyst (O.O~).

•• Number of Vehicles (NOV)-wcighted emission factors:
Includes NOV from diesel-fueled vehicles (0.07%), gasoline-fueled vehicles equipped with catalyst (99.93%), and gasoline-fueled vehicles not equipped with catalyst (O.O~).

••• Vehicles with gross vehicle weight 6,000 pounds and less:
~,1ncludes ARB's light automobiles, light-duty trucks, vans, station wagons and 4x4 trucks.

/~



TABLE A9 • 5 • K

EMISSION FACTORS FOR ESTIMATING MATERIAL HAULING
VEHICLE EMISSIONS

USE

TABLEA9 - 5 - L

FOR ESTIMATING OXIDES OF SULFUR AND LEAD EMISSIONS FROM
MATERIAL HAULING VEHICLES

USE

TABLEA9-14-A

FOR MATERIAL HAULING VEHICLE-RELATED
VEHICLE MILES TRAVELED (VMT)

AVERAGE DAILY TRIPS (ADT) AND NUMBER OF VEHICLES (NOV)
IN COUNTYWIDE AND REGIONWIDE FLEET MIX

AND

TABLE A9 - 5 - G*

FOR THEIR PERCENTAGES

USE

TABLE A9 - 5 - P - 1 AND 2

FOR DETERMINING COMPOSITE EMISSION FACfOR BETWEEN
FOUR DIFFERENT TYPES OF VEHICLES TOGETHER, SUCH AS,

PASSENGER VEHICLES, MOTORCYCLES AND BUSES
INCLUDING MATERIAL HAULING VEHICLES

AND
BETWEEN RUNNING, HOT AND COLD START EMISSION FACfORS FOR

THE MATERIAL HAULING VEHICLES

(* IF PROJECf-SPECIFIC FLEET MIX DATA IS NOT AVAIlABLE,
USE TABLE A9 - 5 - G TO DETERMINE PROJECf-RELATED

FLEET MIX DATA)

A9-43



TABLE A9 - 5 - K - 1
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Vehicles with Gross Vehicle Weight 6,001 Pounds and Up***
Calendar Year 1991

Vehicle Speed
(Miles per Hour)

~

.I ;

~
I

t

5

10

15

20

25

30

35

40

45

50

55

60

65

COLD START·
(GramslTrip)

HOT START·
(Gramsrrrip)

HOT SOAK·
(Gramsffrip)

DIURNAL··
(OramaIVehicle/Day)

84.40 82.50 74.48

53.78 52.33 47.33

38.02 37.01 33.53

28.52 27.78 25.20

22.54 21.97 19.94

18.70 18.23 16.54

16.28 15.86 14.38

14.87 14.48 13.11

14.28 13.88 12.54

14.40 13.97 12.59

15.19 14.71 13.20

19.07 18.62 16.68

27.63 27.37 24.53

48.49 47.11 47.20

4.37 4.221 4.32

7.73 7.62 8.19 8.60 8.25 10.20 0.565 0.175

5.00 4.90 5.41 7.51 7.20 8.76 0.565 0.175

3.60 3.52 3.98 6.76 6.49 7.77 0.565 0.175

2.75 2.70 3.09 6.28 6.04 7.12 0.565 0.175

2.19 2.15 2.49 6.00 5.76 6.72 0.565 0.175

1.79 1.76 2.05 5.87 5.63 6.53 0.565 0.175

1.51 1.48 1.72 5.88 5.64 6.51 0.565 0.175

1.31 1.28 1.47 6.02 5.77 6.66 0.565 0.175

1.16 1.14 1.29 6.30 6.04 7.00 0.565 0.175

1.07 1.04 1.18 6.84 6.56 7.64 0.565 0.175

1.01 0.99 1.11 7.71 7.41 8.68 0.565 0.175

1.07 1.05 1.18 8.87 8.52 10.08 0.565 0.35

1.31 1.30 1.43 10.43 10.02 12.02 0.565 0.35

2.99 2.91 3.29 2.00 1.94 1.93

0.76 0.74 0.85 0.92 0.89 0.85

1.43 1.60 1.63

5.75 5.75 5.75

Example of one daily trip:

Running + Evaporative
Vehicle Start ----------------> Vehicle Start

(Start-up) (Hot Soak)

Diurnal
Parking ----------------> Restart

(Start-up)

• Vehicle Miles Traveled (VMT) or Average Daily Trips (ADT)-weighted emission factors:
Includes VMT or ADT from diesel-fueled vehicles (33.33%), gasoline-fueled vehicles equipped with catalyst (46.02%), and gasoline-fueled vehicles not equipped with catalyst (20.65%).

•• Number of Vehicles (NOV)-weighted emission factors:
Includes NOV from diesel-fueled vehicles (33.33%), gasoline-fueled vehicles equipped with catalyst (37.74%), and gasoline-fueled vehicles not equipped with catalyst (28.93%).

••• Vehicles with gross vehicle weight 6,001 pounds and up:
Includes ARB's medium-duty and lightlheavy-duty, mediumlheavy-duty and heavy/heavy-duty vehicles, e.g.: construction and demolition materials hauling trucks.

;;---:.,
" /~ (SOIOnDI~~l)
,I"



TABLE A~ 5 - K - 2
EMFAC7EP EMISSION FACTORS FOR SOUTH C()AST AIR QUALITY MANAGEMENT DISTRICT

Vehicles with Gross Vehicle Weight 6,001 Pounds and Up***
Calendar Year 1993

Vehicle Speed
(Miles per Hour)

):\):,: ;:;:»:::::)«;:;\::::;::;::::,;:: /:?:>':'.~:::::-:'} <Rulpill1g·'·E#tau~t::3:Jj«::~vaP9i3.tiY~:·(Gfcim$:~:Wt:'Miie)~~j::1~~::~:~\:?:~f:::: «.:;-::::CC:,~·<~:>::
::PMlo'/riie':Weat/)
FOR'ALLAREA::

s
.I :

~
~

5

10

15

20

25

30

35

40

45

50

55

60

65

COLD START*
(GramslTrip)

HOT START*

(GramslTrip)

HOT SOAK.
(Gramsrrrip)

DIURNAL··
(Grams/Vehicle/Day)

73.49 71.92 65.84

46.95 45.75 42.01

33.39 32.56 29.96

25.08 24.48 22.54

19.83 19.36 17.84

16.46 16.07 14.80

14.31 13.97 12.86

13.05 12.73 11.70

12.49 12.16 11.15

12.~4 12.18 11.15

13.16 12.76 11.63

16.74 16.39 14.88

24.75 24.6f 22.26

46.17 44.77 45.50

4.42 4.27 4.36

6.49 6.39 6.98 7.97 7.64 9.43 0.47

4.21 4.11 4.61 6.97 6.69 8.11 0.47

3.04 2.96 3.38 6.30 6.04 7.21 0.47

2.32 2.27 2.62 5.86 5.62 6.61 0.47

1.85 1.80 2.10 5.60 5.37 6.25 0.47

1.52 1.48 1.74 5.48 5.25 6.06 0.47

1.29 1.26 1.47 - 5.48 5.26 6.05 0.47

1.11 1.09 1.27 5.62 5.38 6.19 0.47

1.00 0.97 1.13 5.87 5.62 6.50 0.47

0.92 0.90 1.04 6.37 6.09 7.09 0.47

0.87 0.85 0.98 7.17 6.88 8.04 0.47

0.91 0.90 1.03 8.2~ 7.90 9.32 0.47

1.11 1.10 1.23 9.66 9.27 11.10 0.47

2.76 2.68 2.90 2.02 1.96 1.97

0.721 0.69 0.81 0.95 0.92 0.88

0.901 1.02 1.04

3.64/ 3.64 3.64

Example of one daily trip:

Running + Evaporative
Vehicle Start ----------------> Vehicle Start

(Start-up) (Hot Soak)

Diurnal
Parking ----------------> Restart

(Start-up)

0.19

0.19

0.19

0.19

0.19

0.19

0.19

0.19

0.19

0.19

0.19

0.19

0.19

• Vehicle Miles Traveled (VMT) or Average Daily Trips (ADT)-weighted emission factors:
Includes VMT or ADT from diesel-fueled vehicles (33.33%), gasoline-fueled vehicles equipped with catalyst (46.02%), and gasoline-fueled vehicles not equipped with catalyst (20.65%).

•• Number of Vehicles (NOV)-weighted emission factors:
Includes NOV from diesel-fueled vehicles (33.33%), gasoline-fueled vehicles equipped with catalyst (37.74%), and gasoline-fueled vehicles not equipped with catalyst (28.93~).

••• Vehicles with gross vehicle weight 6,001 pounds and up:
Includes ARB's medium-duty and lightlheavy-duty, mediumlheavy-duty and heavylheavy-duty vehicles, e.g.; construction and demolition materials hauling trucks.

(SGIOHDI3.WKl)



TABLE A9 - 5 - K - 3
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Vehicles with Gross Vehicle Weight 6,001 Pounds and Up···
Calendar Year 1995

Vehicle Speed

(Miles per Hour) :·:AREA1:::'I<AREAZ·:F:A~A:3.. 1:>.AREA.l/J:/AREA2/:.J:.:·)\R£A3Yl.:AREAJ 1·.ARE:A2J.:..AREA3l:-:FOR·ALt AREA'" FOR ALL'AREA

~'

.I ;

~

5

10

15

20

25

30

35

40

45

50

55

60

65

COLD START·
(Gramsrrrip)

HOT START.

(Gramsrrrip)

HOT SOAK.
(Gramsrrrip)

DIURNAL··
(Grams/Vehicle/Day)

58.79 57.23 53.35 5.79 5.68 6.33 7.48 7.16 8.87 0.385

38.11 36.98 34.61 3.77 3.67 4.20 6.55 6.28 7.64 0.385

27.27 26.49 24.84 2.72 2.65 3.09 5.92 5.67 6.79 0.385

20.49 19.92 18.69 2.09 2.03 2.39 5.50 5.28 6.23 0.385

16.18 15.73 14.77 1.66 1.61 1.92 5.26 5.04 5.89 0.385

13.41 13.05 12.25 1.36 1.33 1.58 5.15 4.93 5.72 0.385

11.66 11.34 10.63 1.15 1.12 1.34 . 5.16 4.94 5.71 0.385

10.63 10.33 9.67 1.00 0.97 1.16 5.27 5.04 5.84 0.385

10.18 9.87 9.23 0.90 0.87 1.03 5.51 5.26 6.12 0.385

10.22 9.89 9.22 0.83 0.80 0.95 5.97 5.71 6.67 0.385

10.74 10.37 9.64 0.78 0.76 0.91 6.72 6.44 7.56 0.385

13.48 13.14 12.13 0.82 0.80 0.94 7.71 7.39 8.77 0.385

19.54 19.33 17.70 0.99 0.98 1.11 9.04 8.67 10.43 0.385

43.33 41.93 43.23 2.64 2.55 2.72 2.03 1.97 2.01

4.31 4.16 4.25 0.68 0.66 0.78 0.95 I 0.91 I 0.90

0.77 0.87 0.88

3.12 3.12 3.12

Example of one daily trip:

Running + Evaporative
Vehicle Start ----------------> Vehicle Start

(Start-up) (Hot Soak)

Diurnal
Parking ----------------> Restart

(Start-up)

0.19

0.19

0.19

0.19

0.19

0.19

0.19

0.19

0.19

0.19

0.19

0.19

0.19

• Vehicle Miles Traveled (VMT) or Average Daily Trips (ADT)-weighted emission factors:
Includes VMT or ADT from diesel-fueled vehicles (33.33%), gasoline-fueled vehicles equipped with catalyst (46.02%), and gasoline-fueled vehicles not equipped with catalyst (20.65%).

•• Number of Vehicles (NOV)-weighted emission factors:
Includes NOV from diesel-fueled vehicles (33.33%), gasoline-fueled vehicles equipped with catalyst (37.74%), and gasoline-fueled vehicles not equipped with catalyst (28.93%).

••• Vehicles with gross vehicle weight 6,001 pounds and up:
Inc~~~ ARB's medium-duty and light/heavy-duty, mediumlheavy-duty and heavylhea~~ty vehicles, e.g.; construction and demolition materials hauling trucks. ____

(SGIOHDlS." ,
!



TABLE A 5 - K - 4
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Vehicles with Gross Vehicle Weight 6,001 Pounds and Up···
Calendar Year 1997

.......... :: .:::: >RuriDirig' EXhaust"arid Evaporative"(Grilms":Pei{MiIe)~))\H~::/i)<~:< ;::}::::::::::;:::::;:::::: ::::::::::-:: ..". .:>:>::>::>:<,:::-:':::::::-::::'"

Vehicle Speed
(Miles per Hour)

CarbOn'MonoXide
AREAl'I'AREA21·AREA3

Reactive Organic: CompOunds' t" ,::-:,/:OXides":of Nitrogen' :'/:.-flT/[:':pMlo EXhallSt\\.:1 ':(PMIOTire:Weat<
AREAl 1','AREA2 IAREAJ·I',AREAl·.IAREA2't'AREA3..-j,;:FOR·ALL:'AREA,1 FOR.ALL,·AREA

~

,I :

~
~

5

10

15

20

25

30

35

40

45

50

55

60

65

COLD START*
(Grams/Trip)

HOT START*
(GramslTrip)

HOT SOAK*
(Grams/Trip)

DIURNAL*·
(Grams/Vehicle/Day)

48.53 47.06 44.86 5.16 5.05 5.73 6.96 6.65 8.31 0.32 0.19

31.77 30.73 29.43 3.37 3.27 3.82 6.08 5.81 7.14 0.32 0.19

22.90 22.19 21.27 2.45 2.37 2.8i 5.49 5.24 6.34 0.32 0.19

17.23 16.71 16.03 1.87 1.81 2.18 5.10 4.87 5.81 0.32 0.19

13.60 13.19 12.66 1.49 1.45 1.75 4.87 4.65 5.49 0.32 0.19

11.27 10.93 10.49 1.23 1.19 1.45 4.76 4.54 5.32 0.32 0.19

9.79 9.49 9.10 1.04 1.01 1.22 4.76 4.54 5.30 0.32 0.19

8.91 8.63 8.27 0.90 0.87 1.06 4.86 4.63 5.42 0.32 0.19

8.51 8.23 7.87 0.81 0.78 0.94 5.09 4.84 5.69 0.32 0.19

8.53 8.23 7.85 0.75 0.72 0.87 5.52 5.25 6.21 0.32 0.19

8.94 8.60 8.19 0.71 0.69 0.83 6.21 5.93 7.04 0.32 0.19

11.19 10.87 . 10.24 0.74 0.72 0.85 7.14 6.82 . 8.17 0.32 0.19

16.20 16.01 14.87 0.87 0.86 1.00 8.31 7.93 9.66 0.32 0.19

38.61 37.50 39.03 2.63 2.55 2.56 2.05 1.99 2.05

4.24 4.11 4.18 0.82 0.80 0.95 1.03 1.00 0.99

0.66 0.74 0.75

2.66 2.66 2.66

Example of one daily trip:

Ruruting + Evaporative
Vehicle Start ----------------> Vehicle Start

(Start-up) (Hot Soak)

Diurnal
Parking ----------------> Restart

(Start-up)

• Vehicle Miles Traveled (VMT) or Average Daily Trips (ADT)-weighted emission factors:
Includes VMT or ADT from diesel-fueled vehicles (33.33%), gasoline-fueled vehicles equipped with catalyst (46.02%), and gasoline-fueled vehicles not equipped with catalyst (20.65%).

•• Number of Vehicles (NOV)-weighted emission factors: .
Includes NOV from diesel-fueled vehicles (33.33%), gasoline-fueled vehicles equipped with catalyst (31.74%), and gasoline-fueled vehicles not equipped with catalyst (28.93%).

••• Vehicles with gross vehicle weight 6,001 pounds and up:
Includes ARB's medium-duty and lightlheavy-duty, mediumlheavy-duty and heavy/heavy-duty vehicles, e.g.; construction and demolition materials hauling trucks.

(SGIOHD11.WKl)



TABLE A9 - 5 ~ K - 5
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Vehicles with Gross Vehicle Weight 6,001 Pounds and Up•••
Calendar Year 1999

~

.I J

l

Vehicle Speed

(Miles per Hour)

5
10

15

20

25

30

35

40

45

50

55
60

65

COLD START·
(Gramsrrrip)

HOT START·
(Gramsrrrip)

HOT SOAK·
(Gramsrrrip)

DIURNAL··
(OnmllVehicle/Day)

40.65 39.28 38.33 5.18 5.06 5.21 6.59 6.27 7.89 0.275 0.19

26.83 25.87 25.39 3.37 3.26 3.48 5.74 5.47 6.77 0.275 0.19

19.44 18.79 18.44 2.43 2.35 2.57 5.17 4.93 6.00 0.275 0.19

14.64 14.16 13.90 1.86 l.80 2.00 4.79 4.57 5.49 0.275 0.19

11.56 11.19 10.99 1.48 1.43 1.60 4.57 4.35 5.18 0.275 0.19

9.58 9.27 9.10 1.21 1.17 1.33 4.45 4.24 5.02 0.275 0.19

8.32 8.05 7.90 1.02 0.99 1.12 4.45 4.23 5.00 0.275 0.19

7.57 7.32 7.18 0.90 0.86 0.98 4.55 4.32 5.11 0.275 0.19

7.22 6.96 6.82 0.80 0.77 0.87 4.75 4.51 5.36 0.275 0.19

7.22 6.94 6.79 0.74 0.71 0.81 5.16 4.89 5.85 0.275 0.19

7.56 7.25 7.07 0.70 0.67 0.76 5.82 5.53 6.64 0.275 0.19

9.47 9.19 8.83 0.73 0.71 0.79 6.69 6.37 7.71 0.275 0.19

13.74 13.58 12.80 0.86 0.85 0.91 7.87 7.49 9.19 0.275 0.19

34.16 33.18 34.95 2.43 2.36 2.39 2.03 1.97 2.05

3.79 3.69 3.73 0.70 0.68 0.81 1.00 0.97 0.97

0.54 0.62 0.63

2.32 2.32 2.32

Example of one daily trip:

Running + Evaporative
Vehicle Start ----------------> Vehicle Start

(Start-up) (Hot Soak)

Diurnal
Parking ----------------> Restart

(Start-up)

• Vehicle Miles Traveled (VMT) or Average Daily Trips (ADT)-weighted emission factors:
Includes VMT or ADT from diesel-fueled vehicles (33.33%), gasoline-fueled vehicles equipped with catalyst (46.02%), and gasoline-fueled vehicles not equipped with catalyst (20.65%).

•• Number of Vehicles (NOV)-weighted emission factors:
Includes NOV from diesel-fueled vehicles (33.33~), gasoline-fueled vehicles equipped with catalyst (37.74%), and gasoline-fueled vehicles not equipped with catalyst (28.93%).

••• Vehicles with gross vehicle weight 6,001 pounds and up:
In~ ARB'~ medium-duty and lightlheavy-duty, mediumlhcavy-duty and heavy/hca~ty vehicles, e.g.; construction and demolition materials hauling trucks. ~

(SGIOHD' "'Kl)
./



TABLE j - 5 - K - 6
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Vehicles with Gross Vehicle Weight 6,001 Pound~ and Up···
Calendar Year 2001

:):.·:::~·~~:~}:::\·}:~:::::\.\2~:l:\~:Y\·n(:)~{ufuill1g-:\f,*baust.)#1~·(·av~fatiY~:>(Grahls?p~;rTMiJ~j·~:\\·~//:: :::)<,":::; :{/ ....

{.

.I :

~
~

Vehicle Speed

(Miles per Hour)

5

10

15

20

25

30

35

40

45

50

55

60

65

COLD START·
(Grams/Trip)

HOT START·
(Grams/Trip)

HOT SOAK.
(GramslTrip)

DIURNAL··
(Grams/Vehicle/Day)

,·:::::'\J>.M1O:'Ewust\}< ·))rMio-::Ti't~·'Wiaf:·,·.·

:FOR:ALL AREA.', ·(FOR:ALL·AREA::,

37.85 36.33 35.86 3.81 3.70 3.97 6.29 5.97 7.61 0.24 0.19

25.20 24.16 23.96 2.53 2.44 2.73 5.47 5.20 6.51 0.24 0.19

18.29 17.58 17.43 1.86 1.79 2.05 4.91 4.67 5.77 0.24 0.19

13.76 13.24 13.13 1.44 1.38 1.61 4.55 4.32 5.28 0.24 0.19

10.86 10.46 10.38 1.15 1.11 1.30 4.32 4.10 4.97 0.24 0.19

9.00 8.67 8.60 0.96 0.92 1.09 4.21 4.00 4.81 0.24 0.19

7.82 7.53 7.46 0.81 0.78 0.93 4.21 3.99 4.79 0.24 0.19

7.13 6.86 6.79 0.71 0.68 0.81 4.30 4.07 4.89 0.24 0.19

6.80 6.53 6.46 0.64 0.61 0.73 4.49 4.24 5.14 0.24 0.19

-6.81 6.51 6.44 0.59 0.57 0.68 4.87 4.61 5.60 0.24 0.19

7.15 6.82 6.72 0.56 0.53 0.64 5.50 5.22 6.36 0.24 0.19

8.90 8.59 8.34 0.58 0.56 0.65 6.34 6.02 7.40 0.24 0.19

12.72 12.51 11.87 0.66 0.65 0.73 7.48 7.10 8.83 0.24 0.19

31.31 30.63 32.35 2.14 2.09 2.12 2.02 1.98 2.07

3.46 3.38 3.40 0.56 0.55 0.66 0.97
0.

95
1

0.96

0.46 0.53 0.53

1.96 1.96 1.96

Running + Evaporative
Vehicle StartVehicle Start ---------------->

(Start-up) (Hot Soak)

Diurnal
Parking ----------------> Restart

(Start-up)

• Vehicle Miles Traveled (VMT) or Average Daily Trips (ADT)-weighted emission factors:
Includes VMT or ADT from diesel-fueled vehicles (33.33%), gasoline-fueled vehicles equipped with catalyst (46.02%), and gasoline-fueled vehicles not equipped with catalyst (20.65%).

•• Number of Vehicles (NOV)-weighted emission factors:
Includes NOV from diesel-fueled vehicles (33.33%), gasoline-fueled vehicles equipped with catalyst (37.74%), and gasoline-fueled vehicles not equipped with catalyst (28.93%).

••• Vehicles with gross vehicle weight 6,001 pounds and up:
Includes ARB's medium-duty and lightlheavy-duty, mediumlheavy-duty and heavy/heavy-duty vehicles, e.g.; construction and demolition materials hauling trucks.

(SGIOHD21.WK1)



TABLE A9 - 5 - K - 7
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Vehicles with Gross Vehicle Weight 6,001 Pounds and Up··*
Calendar Year 2003

~

.I ;

~

Vehicle Speed

(Miles per Hour)

5

10

15

20

25

30

35

40

45

50

55

60

65

COLD START.
(GramslTrip)

HOT START.
(Gramsrrrip)

HOT SOAK.
(Gramsffrip)

DIURNAL··
(Gnms/Vehicle/Day)

:~U>~~}C~\G4iJj(jtt\M~~9iid~~~~~C/~~CC~):·\)t~~~t~iv~rOtgit11i~::)¢6ffiPf;llh~(/ /\PM10·Tir~:Wear'
FOR.ALL::AREA·

30.32 29.06 29.74 3.69 3.57 4.24 6.15 5.83 7.42 0.22 0.19

20.35 19.49 20.04 2.46 2.36 2.88 5.35 5.07 6.36 0.22 0.19

14.88 14.30 14.67 1.80 1.72 2.14 4.80 4.55 5.62 0.22 0.19

11.21 10.79 11.07 1.39 1.33 1.67 4.44 4.20 5.13 0.22 0.19

8.86 8.53 8.75 1.12 1.07 1.35 4.21 3.99 4.83 0.22 0.19

7.35 7.07 7.26 0.92 0.88 1.12 4.11 3.89 4.68 0.22 0.19

6.39 6.15 6.30 0.79 0.75 0.96 4.09 3.87 4.65 0.22 0.19

5.80 5.58 5.71 0.69 0.66 0.84 4.18 3.95 4.75 0.22 0.19

5.52 5.29 5.42 0.62 0.59 0.75 4.37 4.12 4.98 0.22 0.19

5.49 5.25 5.38 0.57 0.54 0.69 4.74 4.47 5.44 0.22 0.19

5.73 5.46 5.59 0.54 0.52 0.66 5.36 5.07 6.18 0.22 0.19
~7.20 6.95 6.95 0.56 0.53 0.67 6.18 5.86 7.20 0.22 0.19

10.43 10.29 . 9.98 0.64 0.62 0.76 7.29 6.91 8.60 0.22 0.19

28.91 28.65 30.09 1.84 1.82 1.83 1.99 1.98 2.05

3.25 3.12 3.12 0.47 0.45 0.54 0.97 0.93 0.94

0.39 0.46 0.46

1.67 1.67 1.67

Example of one daily trip:

Running + Evaporative
Vehicle Start ----------------> Vehicle Start

(Start-up) (Hot Soak)

Diurnal
Parking ----------------> Restart

(Start-up)

• Vehicle Miles Traveled (VMT) or Average Daily Trips (ADT)-weighted emission factors:
Includes VMT or ADT from diesel-fueled vehicles (33.33%), gasoline-fueled vehicles equipped with catalyst (46.02%), and gasoline-fueled vehicles not equipped with catalyst (20.65%).

•• Number of Vehicles (NOV)-weighted emission factors:
Includes NOV from diesel-fueled vehicles (33.33%), gasoline-fueled vehicles equipped with catalyst (37.74%), and gasoline-fueled vehicles not equipped with catalyst (28.93%).

••• Vehicles with gross vehicle weight 6,001 pounds and up:
Includes ARB's medium-duty and light/heavy-duty, mediumlheavy-duty and· heavy/heavy-duty vehicles, e.g.; construction and demolition materials hauling trucks.

.~ /~" (SOlOHD7~1)

.I



TABLE i - 5 - K - 8
hMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Vehicles with Gross Vehicle Weight 6,001 Pounds and Up***
Calendar Year 2005

::/<:<> Rurimrig::Eih(lUsf::ana:::Eyaporatiye:::lGrnrriffix~r/Mile>:!j)~~~:H/:/ .. Hj:H\~/:»><::::::

Vehicle Speed
(Miles per Hour)

...Carbon Monoxide'::>::'

'AREAIIAREA2IAREA3

:> Reactive 'Organic .CODipOl.Il1ds\·iH·:..}: i·:<\oXides:::9fNitrogen<:<?t{:·t:-: :\:1>MlOEXham(·?··l:: :PMlOTit"~:W&If':::-="
AREAl··.·.I.·AREA2 t·:<~REA3·::VAREAl<t::.:AREA21.·AREA3l:FORALL.AREA.·:.J:>FOR>A.LL:AREA.:'

~

.I :

~•Ul
t-A

5
10

15

20

25

30

35

40

45

50

55
60

65

COLD START.
(GramslTrip)

HOT START.
(Gramsrrrip)

HOT SOAK·
(Gramsrrrip)

DIURNAL··
(Grams/Vehicle/Day)

28.32 26.99 28.02 3.37 3.24 3.91 6.03 5.70 7.30

19.11 .18.22 18.98 2.26 2.16 2.68 5.24 4.95 6.24

13.99 13.40 13.91 1.67 1.59 2.00 4.69 4.44 5.52

10.55 10.12 10.51 1.30 1.23 1.57 4.33 4.10 5.04

8.33 7.99 8.30 1.04 0.99 1.26 4.11 3.89 4.74

6.91 6.63 6.88 0.86 0.82 1.05 4.01 3.78 4.58

6.00 5.75 5.97 0.73 0.70 0.90 3.99 3.76 4.55

5.46 5.23 5.42 0.65 0.62 0.79 4.07 3.84 4.65

5.19 4.96 5.15 0.58 0.55 0.71 4.26 4.00 4.88

5.17 4.93 5.11 0.54 0.51 0.66 4.62 4.35 5.33

5.41 5.13 5.32 0.51 0.49 0.63 5.23 4.94 6.06

6.74 6.49 6.57 0.52 0.50 0.64 6.04 5.70 7.06

9.68 9.52 9.32 0.59 0.57 0.71 7.13 6.73 8.44

26.74 26.31 28.01 1.60 1.57 1.59 1.96 1.93 2.04

3.00 2.94 2.93 0.39 0.39 0.47 0.93 0.92 0.93

0.36 0.42 0.42

I
1.46 1.47 1.47

Example of one daily trip:

Running + Evaporative
Vehicle Start ----------------> Vehicle Start

(Start-up) (Hot Soak)

Diurnal
Parking ------------~---> Restart

(Start-up)

0.205

0.205

0.205

0.205

0.205

0.205

0.205

0.205

0.205

0.205

0.205

0.205

0.205

0.19

0.19

0 .. 19

0.19

0.19

0.19

0.19

0.19

0.19

0.19

0.19

0.19

0.19

• Vehicle Miles Traveled (VMT) or Average Daily Trips (ADT)-weighted emission factors:
Includes VMT or ADT from diesel-fueled vehicles (33.33%), gasoline-fueled vehicles equipped with catalyst (46.02%), and gasoline-fueled vehicles not equipped with catalyst (20.65%).

•• Number of Vehicles (NOV)-weighted emission factors:
Includes NOV from diesel-fueled vehicles (33.33%), gasoline-fueled vehicles equipped with catalyst (31.14~), and gasoline-fueled vehicles not equipped with catalyst (28.931).

••• Vehicles with gross vehicle weight 6,001 pounds and up:
Includes ARB's medium-duty and lightlheavy-duty, medium/heavy-duty and heavy/heavy-duty vehicles, e.g.; construction and demolition materials hauling trucks.

(SOIOHD2S.WK1)



TABLE A9 - 5 - K - 9
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Vehicles with Gross Vehicle Weight 6,001 Pounds and Up···
Calendar Year 2007

i

.I ;

~

Vehicle Speed
(Miles per Hour)

5

10

15

20

25

30

35

40

45

50

55

60

65

COLD START·
(Grams/Trip)

HOT START·
(Grams/Trip)

HOT SOAK·
(Gramsffrip)

DIURNAL··
(Grams/Vehicle/Day)

25.05 23.97 25.48 2.90 2.77 3.13 5.92 5.58 7.22 0.195 0.195

16.99 16.26 17.34 1.98 1.88 2.21 5.13 4.83 6.17 0.195 0.195

12.57 12.10 12.83 1.48 1.39 1.68 4.59 4.33 5.45 0.195 0.195

9.51 9.16 9.71 1.15 1.09 1.33 4.23 3.99 4.97 0.195 0.195

7.52 7.25 7.68 0.93 0.88 1.09 4.01 3.78 4.67 0.195 0.195

6.23 6.01 6.37 0.77 0.73 0.91 3.90 3.67 4.52 0.195 0.195

5.41 5.21 5.52 0.67 0.63 0.79 3.89 3.66 4.49 0.195 0.195

4.90 4.72 4.99 0.59 0.55 0.69 3.97 3.73 4.59 0.195 0.195

4.64 4.45 4.72 0.53 0.50 0.62 4.15 3.89 4.81 0.195 0.195

4.58 4.39 4.65 0.49 0.46 0.58 4.50 4.22 5.25 0.195 0.195

4.76 4.53 4.81 0.46 0.44 0.55 5.10 4.79 5.97 0.195 0.195

~ 6.05 5.86 6.04 0.47 0.45 0.56 5.89 5.55 6.96 0.195 0.195

9.00 8.95 8.83 0.53 0.50 0.60 6.97 6.56 8.33 0.195 0.195

25.59 25.24 26.97 1.41 1.39 1.42 1.94 1.92 2.03

2.85 2.81 2.79 0.35 0.34 0.42 0.91 0.90 0.92

0.34 0.40 0.39

1.30 1.30 1.30

Example of one daily trip:

Running + Evaporative
Vehicle Start ----------------> Vehicle Start

(Start-up) (Hot Soak)

Diurnal
Parking ----------------> Restart

(Start-up)

• Vehicle Miles Traveled (VMT) or Average Daily Trips (ADT)-weighted emission factors:
Includes VMT or ADT from diesel-fueled vehicles (33.33%), gasoline-fueled vehicles equipped with catalyst (46.02%), and gasoline-fueled vehicles not equipped with catalyst (20.65%).

•• Number of Vehicles (NOV)-weighted emission factors:
Includes NOV from diesel-fueled vehicles (33.33%), gasoline-fueled vehicles equipped with catalyst (37.74%), and gasoline-fueled vehicles not equipped with catalyst (28.93~).

••• Vehicles with gross vehicle weight 6,001 pounds and up:
Includes ARB's medium-duty and lightlheavy-duty, mediumlheavy-duty and heavy/heavy-duty vehicles, e.g.; construction and demolition materials hauling trucks.
~ //~ (SG10HD"~1)



TABLEA9 5 - K - 10
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Vehicles with Gross Vehicle Weight 6,001 Pounds and Up***
Calendar Year 2009

>\!/PM:t:(j·>EihihSf":.~:Y:: ·/.:PMIO;:tl:rd··:WiaF}
·UFOR:.!\Lt/A.~*\ >POR<ALL.:·AREA<

Vehicle Speed
(Miles per Hour)

~

l;

~
~

5
10

15

20

25

30

35

40

45

50

55
60

65

COLD START·
(GramslTrip)

HOT START.
(Grams/Trip)

HOT SOAK.
(Grams/Trip)

DIURNAL··
(Grams/Vehicle/Day)

23.21 22.03 22.98 2.93 2.80 3.34 5.90 5.55 6.80 0.17 0.185

15.80 15.01 15.69 2.01 1.90 2.30 5.11 4.81 5.86 0.17 0.185

11.65 11.13 11.61 1.49 1.40 1.72 4.58 4.31 5.22 0.17 0.185

8.81 8.43 8.79 1.16 1.09 1.34 4.22 3.97 4.80 0.17 0.185

6.96 6.66 6.94 0.94 0.88 1.09 3.99 3.75 4.53 0.17 0.185

5.77 5.52 5.76 0.78 0.74 0.91 3.89 3.65 4.40 0.17 0.185

5.01 4.79 4.99 0.67 0.63 0.78 3.87 3.63 4.38 0.17 0.185

4.55 4.34 4.52 0.59 0.55 0.68 3.95 3.70 4.48 0.17 0.185

4.31 4.11 4.28 0.53 0.50 0.61 4.13 3.86 4.69 0.17 0.185

4.28 4.07 4.23 0.49 0.46 0.57 4.49 4.20 5.10 0.17 0.185

4.45 4.21 4.38 0.47 0.44 0.55 5.08 4.77 5.78 0.17 0.185

5.57 5.35 . 5.47 0.47 0.45 0.55 5.87 5.51 6.69 0.17 0.185

8.07 7.96 7.94 0.53 0.51 0.61 6.94 6.52 7.95 0.17 0.185

24.44 24.16 25.90 1.28 1.27 1.30 1.94 1.92 2.02

2.73 2.70 2.66 0.31 0.31 0.38 0.90 0.89 0.92

0.33 0.38 0.37

1.18 1.18 1.18

Example of one daily trip:

Running + Evaporative
Vehicle Start ----------------> Vehicle Start

(Start-up) (Hot Soak)

Diurnal
Parking ----------------> Restart

(Start-up)

• Vehicle Miles Traveled (VMT) or Average Daily Trips (ADT)-weighted emission factors:
Includes VMT or ADT from diesel-fueled vehicles (33.33%), gasoline-fueled vehicles equipped with catalyst (46.02%), and gasoline-fueled vehicles not equipped with catalyst (20.65%).

•• Number of Vehicles (NOV)-weighted emission factors:
Includes NOV from diesel-fueled vehicles (33.33%), gasoline-fueled vehicles equipped with catalyst (37.74%), and gasoline-fueled vehicles not equipped with catalyst (28.93%).

••• Vehicles with gross vehicle weight 6,001 pounds and up:
Includes ARB's medium-duty and lightlheavy-duty, mediumlheavy-duty and heavylheavy-duty vehicles, e.g.; construction and demolition materials hauling trucks.

(SGlOHD29.WK1)



TABLE A9 - 5 - L
EMFAC EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Oxides of Sulfur and Lead Emissions

....

. -' .
.'.:-.. ;..-:-". ".-:':-

Year -:::-::::::::::<....:..'

·AREA3:.

0.07 0.07 0.07 0.00016 0.00016 0.00017 0.44 0.44 0.44 0.0017 0.0017 0.0017

0.06 0.06 0.06 0.00011 0.00012 0.00012 0.33 0.33 0.33 0.0011 0.0011 0.0011

0.06 0.06 0.06 N/A N/A N/A 0.32 0.32 0.32 0.0010 0.0010 0.0010

0.06 0.06 0.06 N/A N/A N/A 0.31 0.31 0.31 0.0007 0.0007 0.0007

0.05 0.05 0.05 N/A N/A N/A 0.30 0.30 0.30 0.0007 0.0007 0.0007

0.05 0.05 0.05 N/A N/A N/A 0.30 0.30 0.30 0.0007 0.0007 0.0007

0.05 0.05 0.05 N/A N/A N/A 0.30 0.30 0.30 0.0004 0.0004 0.0004

0.05 0.05 0.05 N/A N/A N/A 0.29 0.29 0.29 0.0004 0.0004 0.0004

0.05 0.05 0.05 N/A N/A N/A 0.28 0.28 0.28 0.0004 0.0004 0.0004

1991
1993
1995
1997
1999
2001
2003
2005
2007
2009

~•
~ Emissions (pounds per day) = (*VMT x EMISSION FACTOR)/454

*VMT = Vehicle Miles Traveled per Day

.~. I~""'" /-.......



INFORMATION
FOR

PERCENT HOT STARTS
AND· PERCENT COLD STARTS

A9-SS



TABLEA9-S-M

INPUT ASSUMPTIONS FOR PERCENT HOT START·TRIPS AND COLD START
TRIPS, BY LAND USE 1YPE

..

Percent OfAverage Daily Trips
Project Type % Hot Start Trips % Cold Start Trips

Residmtial
.SDigle Family Detached HousiDg 100
Apartment 100
Residential Condominium 100
Mobile Home Part 100
Retirement Community 100
CoDgregate Care Facilities 100

Commercial
'Hotel 2S 7S
General Office Building 30 70
Office Park 30 70
Retail General Merchandise 80 ·20
Nursery/Garden Center 75 2S
ShoppiDg Centers . 20 ·80
Quality Restaurant SO 50
Fast Food/With~eThrough 90 10
New Car·Sales SO SO
Service Station 90 10
Car Wash 95 S (
Supermarket 70 30
Convenience Market . 95 S.
FuiDiture Store 85 15
Video Arcade 10 90
Walk-in Bank . 85 15

Indastrial
Truck Terminal 95 S
Industrial Park 30 70
MiDi-warehouse 10 90

Go~eDtfIastitutiODS

U~es 75 2S
Military Base 15 8S
Elementary School 9Q 10
HighSchool 2S .75
University/CoBege 25 75
Church/Synagogue SO 50
Day Care Center 'SO SO
Library 85 15
Hospital ·50 50
Nursing Homes 25 7S
Clinics 75 2S

(

Changed Nove~be:" 1993 A9-S6



.TABLE A9 • 5 - M (CooL)-

INPUT ASSUMPTIONS FOR PERCENT HOT STARTTRIPS AND COLD
START TRIPS

Project Type

Recreation
CilyPark
Water Slide.Park

.MariDa
Golf Course
Movie Theatre with Matinee
Stadium
RacquetOub

Unique Soun:es .
Waterports
Commercial Airports
Bus Park-n-Ride Station
Cemetery

Source:

Percent OfAverage Daily Trips

% Hot Start Trips' % ,Cold Start Trips

.100
!OO

20 80
50 SO
5 95
5 95·
5 95

SO 50
50 50
5 9S

2S 75

Cold and hot start percentages provided in Table A9 - 5 - M are District assumptiODS based OD
ITE manual For each land-use type (exc;ept for a few such as mail delivery, UPS delivery; etc.);
aD employee-~e~ed trips were assumed to be with cold start. VISitors and other short trips were
assumed to be with hot starts. Both assumptions were combined to determine above reported hot
and cold start percentages. The Distri~ recommends use of these percentages only when Project­
specific data is not available.

Cold start trips result when car 'is started after one sitting for one hour or more. An example
would be cars used to commute to work then nOt being used until lunch hour trips. In this case
both work-trips and lunch trips will be with. cold starts. Hot start trips are those trips when car is
re-started before one hour of Don-use. An example would be.a miDi-market or gas station where
visitors' cars are turned off for less than one hour before they are re-started.. .

. Changed November 1993 A9-57



TABLEM-S-M-l

INPUT ASSUMPTIONS FOR PERCENT HOT AND COLD ·STARTTRIPS
. (Expressed in Percent ofVehicles On Roadways)

Percent Hot (H) and Cold (C) Starts by Road-tJpe and Period of the Day

Travel Period of the Day AM Peak*. OFF Peak* PM Peak*
Area Types Road-Types

Daily

-...

·Recommended Defaults (CO, and NOx)

H C
(ROC)

H C H c H c

Local & Collector Streets ** 10 and 20 3S and SO 3S and SS
Outer Arterials *** . 5 and 20 ... 15 and 35 2S and 40
Outer Arterials·**** 5 and 15 10 and 15 15 and 2S

Within Urban And Its Fringe Areas (Non-urban Areas Ooser and Urban Areas).

Inbound Expressways ** 3 and 5 15 and 20 20 3d.30
Inbound Expressways *** 2 and 4 10 and 20 15 and 25
Inbound Expressways *.** 1 and 3 10 and 15 15 and 25

FriDge Areas (nOD-urban) ** 10 and 20
FriDge Areas (non-Urban) *** 5 and 15
FriDge·Areas (nOD-urban) **** 1 and. 15

Inside theCo~Business District
Regional Average Cold Starts
Regional Average Cold Starts
Regional Average Cold Starts

Outer Arterials **
Outer Arterials ***
Outer Arterials ****

OUtbound Expressways **
Outbound Expressways· ***
OutboUD~ Expressways ****

Outer Portion of Urban Areas

Inbound Expressways **
Inbound Expressways ***
Inbound Expressways ****
Outbound Expressways **
Outbound ExpressWays ***
Outbound Expressways ****

O~~~eCo~~Bmm~D~d

Special Generators
Special Generators
Special Generators

10 and 20
Sand 15
1 and 6

15 and2S
10~d20

Sand 15

1 and 3
1: and 3
1 and 3

3 and 5
2° and 4
1 and 3
3 and 5
2 and 4
I and 3

25 and 40
15 and2S
15 and 20

A9-58

20 and 30
15 and 45
5 and 20

2S and 60
2Oand2S
10 and 20

30 "and SO
15and2S
10andlS

15 and 20
10 and 20.
10 and 15

2and4
2and4
I and 3
2 and 4
2 and 4
1 and 3

. 3OandSO
20 and 25
10 and 20

40 and 70
30 and SO
2Sand40

40 and 65
30 and 45
15 and 40

30 and· 60
20 and 45
15 and 30

15 and 20
10 and 20
10 and 15

2 and 4
2 and 4
1 and 3

15 and 20
10~d20

10 and 15

45 and 60
30 and 35
20 and 30

·25 andSS
20 and 40
15 and2S

2S and SO
20 and 35
·10 and 30

30 and 60
20 and 30
15 and 20

30 and 40
2Sand30
15 and 25

15 and 20
10 and 20
10 and 25

10 and 15
10 and 15
10 and 15

3 and 5
3 and 5
2 and 4

10 and 15
10 and 15
10 and 15

20 and 30 .
2S and 55
20 and 30

(

(



* Use"..4jfp_,speed$ to 'select J.Umuug en1isciou f8c:t0n'f~ ro,'8nd NOx v!ith hOt: and aildtDps; fl1Id, use
OffPetJk Speeds to select I11DIIDIg eJDissiOn~ for PMI0with hot and~ldtrips. , "

Table A9 - 5 - M - 1 includes the percent of~ aDd cold'~starts on' vario~lYPcs o~ roacJ.wa~ 'I'heSe
percen+ages may be used for aDaIysis of ponut1Dts in Table At! - 5- P aDd.O as weD as to determine
project reJated emission estimates..After determiDiDg the Dumber of 'WdJides" On a road, use Table A9 - 5 ­
M - 1 ~o determiDe % cold start. 3nd hot start. Remaining ~hideswiJ1 be at stabilized levels. Then use
Table A9 - 5 - M-3 to determine % passenger vebid~ trucks, motorcycles 3ncI buses for each of the hoi '
and cold start vehicles on that road. Use Table A9 - 5 - G to determine % passenger vehicles, tiucks,
motorcycles aDd buses for stabilized vehicles OD that road. "

The information provided on Table A9 - 5 - M - 1 is from federal EPA Table 26, entitled, For Suaested
Ranees of Values of the Percen ta,ee1 of Vehicles QpepriDr in the Cold Mode for Various Conditions of
T'JDle and Location. The table includes information for three different~ as follows: "

**
***
****

Case 1:
Case 2:
Case 3: .

No access time added
i-minute additioual access tUne
2.S-minute additioual access time

These cases are identified in Table A9 - 5 - M - 1by an uterisk.

Changed November 1993 A9-59



TABLE A9 - 5 .; M • 2
INPUf ASSUMPTIONS FOR PERCENTCOLD AND HOT START TRIPS

(Expressed in Percent ~fVehicle Type fOr Each, County in the District) "

•Year Passenger Trucks' All Vehicle Types
"~told Starts Hot·Starts ,Cold Starts Hot Starts Cold Starts Hot.Starts

%PV. %PV % Trucks % Trucks >t1D Ail Vehicles- % All Vehicles

ORANGE COUNTY
1991 SU3 47.71 -46.70 53.30 ·51.So 48.SO
1993 52.54 47.46 '48.25 51.75 S1.95 48.05
1995 52.72 4723 . 49.36 50.64 52.22 47.78
1997 S2.85 47.15 50.13 49K1 . 52.42 47.58
1999 svn 47.03 50.66 49.34 52.S8 47.42
2001 52.98 47.02 5LOS 48.95 52.64 47.36
2003 52.99 47.01 51.32 48.68' 52.67 4732
200S 53.00 47.00 S1.5O 48.50 · 52.70 47.30
1007 ' 53.00 " 47.00 5L62 48.38 52.71 4729
2009 ,53.00 47.00 51.73 48.27 52.72 4722, .

LOS ANGELES COUN1Y
'1991 52.23 47.77 46.58 53.42 51.47 48.54
1993 52.54 47.46 48.15 5L85 51.92 48.08
1995 52.72 47.28 49.28 50.72 5220 47.80
1997 52.85 47.i5 50.07 49.93 52.35 47.65
1999 53.00 47.00 50.91 _ 49.09' 52.55 47.45
2001 53.00 47.00 51.22 48.78 52.74 472[,
2003 53~OO 47.00 51.4:5 . "48.55 ,52.75 47.25
2005 53.00 47.00 5L60 . 48.40 52.76 47.24 (2007 53.00 47.00 SL69 48.31 52.71 4723
2009 53.00 47.00 5L72 48.28 52.78 47.22

SAN BERNARDINO COUNn
1991 52.23 . 47.77 46.67 53.33 51.38 48.62
1993' 52.54 4.7.46 48.22 51.78 51.86 48.14
1995 5271 . 4729 49.33 . 50.67 52.15 47.85
1997 528S 47."15 SO.10 49.90 52.37 47.63
1999 5297 4633 50.64 49.36 52.54 47.46
2001 5298 47.01 51.03 48.97 52.61 4739
2003 5299 47.01 51.30 48.70 51.66 47.34-
2005 53.00 47.00 51.48 48.52 52.68 4732
2007. 53.00 47.00 5L60 48.40 52.70 47.30
2009 53.00 47.00 51.71 4829 52.71 4729

RIVERSIDE COtJNTY
1991 5223 47.77 4659 53.41 SL41 48.59
1993 52.54 47.46 48.21 51.89 51.90 48.10
1995 5272 4723 49.35 50.65 52.21 47.78
1997 5285 47.15 50.15 49.85 52.43 47.57
1999 5297 47.03 50.70 49.30 52.61 4739
2001 5298 47.01 5LIO 48.90 52.68 4732
2003 5299 47.01 51.38 48.62 52.13 47.27
2005 53.00 47.00 51.55 48.45 52.75 4725
1007 53.00 . 47.00 5L68 48.32 52.TJ 47:13
2009 53.00 47.00 51.79 48.21 52.79 47.21 (

,

* For all counties and for all years buses have 0.0 % cold starts and 0.0 % hot starts (Source: ARB)
* For all counties and for all years motorcycles have 34.30 % cold starts and 65.70 % hots~
Source: ARB Computer outputs, "Predicted Ca:Iifornia Vebicl~ ~iODS".

A9-60 .



TABLE A9 - 5 - M - 3

INPUT ASSUMPTIONS FOR PERCENT COLD AND HOT START TRIPS
(% Associated with Type of Vehicle in Total (Ttl) Cold and Hot Starts and % Cold and

Hot Starts Ass()ciated with Each Type of Vehicle in Total (Ttl) Average Daily Trips)

Year V % of Ttl Cold V % of Ttl Hot % Cold of ADTs % Hot of ADTs

PVs Trucks Mtrcycls PVs Trucks Mtrcycls PVs Trucks Mtrcycls PVs Trucks Mtrcycls

ORANGE COUNlY
1991 89.61 9.94 00.45 88.36 10.96 0.67 98.50 0.75 0.75 10.39 90.06 99.55
1993 89.33 10.21 00.45 88.32 10.99 0.69 98.76 0.62 0.62 10.66 89.78 99.55
1995 89.12 10.42 00.46 88.28 11.02 0.70 98.96 0.52 0.52 10.88 89.58 99.54
1997 88.98 10.56 00.46 88.25 11.04 0.70 99.09 0.45 0.45 11.02 89.44 99.54
1999 88.88 10.66 00.46 88.23 11.06 0.71 99.18 0.41 0.41 11.12 89.34 99.54
2001 88.79 10.74 00.47 88.21 11.08 0.71 99.27 0.37 0.36 11.21 89.26 99.54
2003 88.72 10.81 00.47 88.18 11.09 0.72 99.32 0.34 0.34 11.28 89.19 99.53
2005 88.69 10.86 00.47 88.16 11.11 0.73 99.36 0.32 0.32 11.33 89.14 99.53
2007 88.63 10.90 00.47 88.14 11.13 0.73 99.38 0.31 0.31 11.37 89.10 99.53
2009 88.60 10.93 00.48 88.12 1.1.15 0.73 99.40 0.30 0.30 11.41 89.06 99.53

LOS ANGELES COUNTY
1991 89.23 10.33 00.44 87.93 11.42 0.66 98.43 0.78 0.78 10.77 89.66 99.56
1993 88089 10.67 00.44 87.83 11.50 0.66 98.70 0.65 0.65 11.11 89.33 99.56
1995 88.61 10.94 00.44 87.74 11.59 0.67 98.92 0.54 0.54 11.39 89.05 99.56
1997 88.39 11.16 00.45 87.56 11.67 0.68 98.96 0.52 0.52 11.61 88.84 99.55
1999 88017 11.38 00.45 86.34 11.75 0.66 97.65 1.18 1.18 11.83 88.61 99.55
2001 87.79 11.45 00.44 97.39 11.78 0.67 99.48 0.26 0.26 12.20 88.55 99.56
2003 87.80 11.62 00.45 87.34 11.86 0.68 97.60 1.20 1.20 10.71 89.11 99.55
2005 87.81 11.72 00.46 87.20 11.94 0.69 99.22 0.39 0.39 12.18 88.28 99.54
2007 87.71 11.82 00.46 87.22 12.07 0.71 99.36 0.32 0.32 12.28 88.18 99.54
2009 87.62 11.92 00.47 87.14 ]2.04 0.72 99.39 0.30 0.30 12.38 88.08 99.53

SAN BERNARDINO COUNTY
1991 87.46 12.19 00.35 86.04 13.42 0.53 98.46 0.77 0.77 12.54 87.81 99.65
1993 87.06 12.58 00.35 85.93 13.53 0.53 98.58 0.65 0.65 12.94 87.42 99.65
1995 86.75 12.90 00.35 85.83 13.64 0.54 98.83 0.53 0.53 13.25 87.10 99.65
1997 86.51 13.14 00.35 85.73 13.73 0.54 99.00 0.50 0.50 13.49 86.86 99.65
1999 86.34 13.32 00.35 85.64 13.83 0.54 99.11 0.44 0.44 13.67 86.67 99.65
2001 86.14 13.51 00.35 85.53 13.93 0.54 99.21 0.39 0.39 13.86 86.49 99.65
2003 85.96 13.68 00.35 85.41 14.05 0.54 99.28 0.36 0.36 14.03 86.32 99.65
2005 85.83 13.82 00.35 85.31 14.14 0.54 99.33 0.32 0.32 14.17 86.18 99.65
2007 85.71 13094 00.35 85.22 14.24 0.55 99.36 0.32 0.32 14.29 86.06 99.65
2009 85.59 14.06 00.35 85.10 14.33 0.55 99.39 0.30 0.30 14.41 85.94 99.64

RIVERSIDE COUNTY
1991 87.76 11.96 00.28 86.39 13.04 0.42 98.32 0.84 0.84 12.24 88.04 99.72
1993 87.64 12.09 00.27 86.58 13.02 0.41 98.67 0.67 0.67 12.36 87.91 99.73
1995 87.59 12.15 00.26 86.75 ]2.85 0.40 98.94 0.53 0.53 12.41 87.85 99.74
1997 87.61 12.13 00.25 86.92 12.69 · 0.39 99.13 0.44 0.44 12.39 87.86 99.75
1999 87.66 12.09 00.25 87.07 12.54 0.38 99.25 0.38 0.38 12.34 87.91 99.75
2001 87.71 12.05 00.24 87.20 12.42 0.37 99.36 0.32 0.32 12.29 87.95 99.76
2003 87.75 12.01 00.24 87.30 12.33 0.37 99.43 0.29 0.29 12.25 87.98 99.76
2005 87.79 11.97 00.24 87.39 12.25 0.36 99.48 0.26 0.26 12.21 88.03 99.76
2007 87.85 11.92 00.23 87.47 12.17 0.36 99.52 0.24 0.24 12.15 88.08 99.77
2009 87.89 11.87 00.23 87.54 12.10 0.36 99.55 0.23 0.23 12.10 88.13 99.77

First six columns: for percentages associated with each vehicle type from total cold starts or hot starts,
Last six columns: for hot and cold start percentages associated with each vehicle type from total average daily
trips. Bus ADTs, cold starts & hot starts are not included in the totals used to create above data.
(Source: ARB)
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TABLEA9 - 5 - N

EMISSION FACfORS FOR ESTIMATING MOTORCYCLE EMISSIONS

USE

TABLE A9 - 14 - A

FOR MOTORCYCLE-RELATED
VEHICLE MILES TRAVELED (YMT)

AVERAGE DAILY TRIPS (ADT) AND NUMBER OF VEHICLES (NOY)
IN COUNTYWIDE AND REGIONWIDE FLEET MIX

AND

*TABLE A9 - 5 - G

FOR THEIR PERCENTAGES

USE

TABLE A9 - 5 - P - 1 AND 2

FOR DETERMINING COMPOSITE EMISSION FACfOR BETWEEN
FOUR DIFFERENT TYPES OF VEHICLES TOGETHER, SUCH AS,

PASSENGER VEHICLES, MATERIAL HAULING VEHICLES AND BUSES
INCLUDING MOTORCYCLES

AND
BETWEEN RUNNING, HOT AND COLD START EMISSION FACfORS FOR

MOTORCYCLES

(* IF PROJECf-SPECIFIC FLEET MIX DATA IS NOT AVAILABLE,
USE TABLE A9 - 5 - G TO DETERMINE PROJECf-RELATED

FLEET MIX DATA)
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TABLE A9 - S - N • 1
. EMISSION FACTORS FOR MOTORCYCLES AT 7Sop'

'(Grams per Mile)'
Reactive Organic Compounds

Speed

5
10
15
20
2S
30
35
40
45
50
55
60
65

~.

1991 1993 1995 1997 ~ 2001 2003 . 200S . '1007 2009

Running Exhaust Emission Factors at 7soF .
Total Organic Compound (Toe)

10.73 9.9 9.82 9.92 '10.07 10.18 10.24 10.27 10.28 10.28
5.66 S.22 . 5.18 5.23 5.31 ·5.36 5.40 5.41 5.42 5.42
3.99 3.68 3.65 3.68 3.74 3.78 3.80 3.81 3.82 3.82
3.23 2.98 2.96 2.99 3.03 3.06 3.08 3m 3.10 .3.10
277 2.55 2.53 2.S6 2.60 2.62· 2.64 2.65 2.65 2.65
241 2.23 2.21 2.23 2.36 2.29 2.30 2.31 2.31 2.31
2.13 1.97 L95 1.97 2.00 2.02 2.03 2.04 2.04 2.04
L93 1.78 1.71 1.79 1.81 1.83 1.84 -1.85 1.85 1.85
1.82 ~68 L66 -1.68 L71 1.72 1.73 1.74 1.74 1.74
1~Tl 1.63 1.62 1.63 1.66 1.67 1.68 1.69 1.69 1.69
1.70 . 1.57 1.56 1.57 1.60 1.62 1.62 1.63 1.63 1.63
1.50 1.38 137 1.38 . 1.40 1.42 1.43 1.43 1.43 1.43
1.03 . 0.95 0.94 0.95 0.96 0.98 0.98 0.98 0.98 0.99

" .
(To Obtain Temperature Corrected Emission F~etor, Multiply Above Emission Factors with the Fonowing
Temperature Correction Factors For the Appropriate Area)

RuDDiDg Exhaust Temperature Correction Factors
Area 1 and 2 1.00 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03
Area 3 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07

. (To Convert TOes to ROes, Multiply Above Temperature Corrected Emission Factor With 0.92)

Cold Start TOC at 7SOF
11.21 10.36 10.28 .10.39 '10.55° -10.66" 10.72. 10.75· 10.76 10.71

(To Obtain Temperature Corrected Emission Factor, Multiply Above Emission Factors with the Following
Temperature_ Correction Factors For the Appropriate Area)

Cold Start Temperature Correction Factor
Area 1 and 2 0.85 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Area 3 0.65 0.66 0.66 0.66 0.66 0.66 0.66 0.06 0.66 0.66

(To Convert TOes to ROes, Multiply the Above Emission Factor With 0.92 After Temperature Correction)

Hot Start at 7SOF
3.95 3.68 3.66 3.70 3.76 '3.80 3.82 3.83 3.83 3.83

(To Obtain Temperature Corrected Emission Factor, Multiply Above Emission Factors with the Following
Temperature C~rreetion'Fa~orsFor.the Appropriate Area)

Hot Start Temperature Correction Factors
Area 1 and 2 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38- 1.38 1.38
Area 3 2.06 2.07 2.07 207 2.07 2.07 2.07 207 2.07 2.07

(To Convert TOes to ROes; Multiply the Above Emission Factor With 0.92 After Temperature Correction)

Hot Soak Emission Factors
All Areas 1.60 0.92 0.81 0.76 0.76 0.76 0.76 0.76 0.76 0.76

All Areas 4.74 2.99 2.74
Diurnal Emission Factors

2.63 2.62 2.62 2.62 262 2.62 2.62

Note: See Tables A9 - 5 - N - 1- a and A9 - 5 - N -1- b for temperature corrected ROC emissions factors. _
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Table A9.- 5 - N -1 - a
AREA 1 aud AREA 2

TEMPERATURE CORRECTEl?EMISSI~NFAcroRS FOR MOfORCYCLES,.
(Grams Per Mile) . .

REACIlVE ORGANIC COMPOUNDS (ROC) (

9.74
5.14
3.62
~.94

2.51
2.19,
1.93
1.75
1.65
1.60
1.54
1.36
0.94

8.52
2.33

0.76
2.62

9.74
5.14
3.62
2.94
2.51
2.19
1.93
1.75
1.65
1.60
1.54
1.36
0.93

8.51
2.33
.. ... :: ..... ' ~: .. ~. '.

0.76
2.62

2lX11 2009

9.73
5.13
3.61
2.93
2.51
2.19
1.93
1.75
1.65
1.60
1.54
1.36
0.93

8.51
2.33

0.76
2.62

200S2003

9.70
5.12
3.60
2.92
2.50
2.18
1.92
1.74
1.64­
1.59
1.54
1.36
0.93

8.48
2.32

..... :.

0.76
2.62

2001

9.65
5.08
3.58
2.90
2.48
2.17
1.91
1.73
1.63
1.58
1.54
1.35
0.93

8.43
2.31

0.76
2.62

199~

9.54­
S.03
3.54
2.87
2.46
2.24
1.90
1.72
1.62
1.57
1.52
1.33
0.91

8.35
2.28

0.76
2.62

1997

9.40
4.96
3.49
2.83
2.43
2.11
1.87
1.70
1.59
1.54
1.49
1.31
0.90

8.22
2.25

0.76
2.63

.: .:...... ·0 ~ ".

1995

9.31
4.91
3.46
2.80
2.40
2.09
1.85
1.68
1.57
1.54
1.48
1.30
0.89

8.;13
2.22

0.81
2~74

1993

9.38
4.95
3.49
2.82
2.42
2.11
1.87
1.69
1.59

.1.54
1.49 .
1.31

'0.90

8.20
2.23

0.92
2.99

.",. :<: .., =:"
1991

9.87
5.21
3.67
2.97
2.55
2.22
1.96
1.78
1.67
1.63
1.56
1.38
0.95

8.77
2.36

1.60
4.74

SPEED

-, .: -;., :.::~::.' .:.:'. . ".'" ~. .

Cold start
Hot'start

S
10
IS
20
2S
30
3S
40
4S
SO
5S
60
6S

HotSaat
Diur.riaI

TableA9 -S -N-I-b (
AREA 3

TEMPERATURE CORRECTED EMISSION FACTORS FOR MOfORCYCLES
(Grams Per Mile)

REACTIVE ORGANIC COMPOUNDS (ROC)
........

' . .. 00:'". . >.:. :'::=:::::•.:0 .:. '::;:':::'::::;::':::::::~.~::':':' ..:~ : ...,:'_
'0 ••••••••• -. •••• '0' •

SPEED 1991 1993 1995 1997 1999 2001 2003 200S 2lX11 2009
. ::~~~._:;.:~~~::~::~;~:.;:~:.~~:: .: ."...:::~: ...::: .

,. . , ~.. .... :-0 ".' ..:: .~:~:::~.~:~. •..

5 10.25 9.45 9.38 9.47 9.62 9.72 9.78 9.81 9.82 9.82

10 5.41 4.99 4.95 4.99 5.07 5.12 5.16 5.17 5.18 S.18
15 3.81 3.51 3.49 3.51 3.57 3.61 3.63 3.64 3.65 3.65
20 3.08 2.85 2.83 2.86 2.89 2.92· 2.94 2.95 2.96 2.96
2S 2.65 2.44 2.42 2.44 2.48 2..50 2.52 2.53 2.53 2.53
30 2.30 2.13 2.11 2.13 2.25 2.19' 2.20 2.21 . 2.21 2.21

35 2.03 1.88 1.86 1.88 1.91 1.93 1.94 1.95 1.95 1.95
40 1.84 . 1.70 1.69 1.71 1.73 1.75 1.76 1.77· 1.77 1.77
45 1.74 1.60 1.59 1.60 . .1.63 1.64 1.65 1.66 1.66 1.66

SO 1.69 1.56 1.55 1.56 1.59 1.59 1.60 1.61 1.61 1.61
55 1.62 1.50 1.49 1.50 1.53 1.55 1.55 1.56 1.56 1.56

60 1.43 1.32 1.31 1.32 1.34 1.36 1.37 1.37 1.37 1.37

6S 0.98 0.91 0.90 0.91 0.92 0.94 0.94 0.94 0.94 0.95
:

Cold saart 14.23 13.15 13.05 13.19 . 13.39 13.53 13.61 13.65 13.66 13.67
(Hot saart 7.49 ,6.97 6.94 7.01 7.13 .' 7.20 7.24 7.26 7.26 7.26

'" ., .. :-.•<•...••..•... ., . '" . ,

'0, • ..... "

HotSoak 1.60 0.92 0.81 0.76 0.76 0.76 0.76 0.76 0.76 0.76

Diumal 4~74 2.99 2.74 '2.63 2.62' 2.62 2.62 2.62 2.62 2.62
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Table A9 • 5 • N • 2
EMISSION FACTORS FOR MOTORCYCLES at 75°F

(Grams per Mile)
Carbon Monoxide and Oxides of Sulfur

YEARS

Speed 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009

Running Exhaust Emission Factors at 75°F

Carbon Monoxide (CO)
5 62.71 62.59 61.89 61.83 61.82 61.81 Same Factors As Year 2001

10 30.13 29.83 29.76 29.73 29.72 29.72
15 19.n 19.59 19.54 19.52 19.52 19.51
20 15.15 15.02 14.99 14.97 14.97 14.97
25 12.39 12.29 12.27 12.26 12.25 12.25
30 10.40 10.32 rO.30 10.29 10.29 10.29
35 8.89 8.83 8.81 8.81 8.80 8.80
40 7.84 7.79 7.78 7.77 7.n 7.77
45 7.23 7.18 7.18 7.17 7.17 7.17
50 6.94 6.90 6.89 6.89 6.88 6.88
55 6.70 6.67 6.67 6.66 6.66 6.66
60 6.00 5.98 5.98 5.97 5.97 5.97

~65 4.30 4.29 4.29 4.29 4.29 4.29

(To Obtain Temperature Corrected Emission Factor, Multiply Above Emission Factors with the Following
Temperature Correction Factors For the Appropriate Area)

Running Exhaust Temperature Correction Factors
All Areas 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01

All Areas
Cold Start at 75°F

65.98 65.29 65.08 65.02 65.01 65.00 65.00 Same as Year 2001

(To Obtain Temperature Corrected Emission Factor, Multiply Above Emission Factors with the Following
Temperature Correction Factors For the Appropriate Area)

Cold Start Temperature Correction Factor
All Areas 1.54 Same as Year 1991 Same as Year 1991 Same as Year 1991

All Areas 9.51 9.44 9.43 9.42
Hot Start at 75°F

Same as Year 1997

(To Obtain Temperature Corrected Emission Factor, Multiply Above Emission Factors with the Following
Temperature Correction Factors For the Appropriate Area)

Hot Start Temperature Correction Factors
All Areas 0.51 Same as Year 1991 Same as Year 1991 Same as Year 1991

All Areas
Years

Oxides of Sulfur (SOX)
(Tons/District Total Vehicle Miles Traveled (VMT) by Motorcycles/Day)

0.08 0.09 0.10
(1991 and 1993) '(1995 to 2001) (2003 to 2009)

VMT 278,570,000 304,232,000 329,894,000 3SS,sSS,000 381220000
Years (1993) (1997) (2001) (2005) (2009)
VMT N/A 291,401,000 317,06S,000 342,727,000 368,388,000
Years (1995) (1999) (2003) (2007)

Emissions in Grams per Mile = [(Tons/Day) x (907.18) x (1,OOO.0)]/[VMT For That Year]
Project Related Emissions = (Emissions in Grams Per Mile) x (Project Related VMT)

Note: See Table A-9-5-N-2-a for temperature corrected CO emission factors.

See Table A-9-5-N-2-b for temperature corrected SOx emission factors.

See Table A-9-5-N-3 for PMIO and Lead emission factors.
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Table A9 - 5 - N -2 - a
AREA 1, AREA 2 and AREA 3

TEMPERATURE CORRECTED EMISSION FACTORS FOR MOTORCYCLES
(Grams Per Mile)

CARBON MONOXIDE (CO)

SPEED 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009

5 63.34 63.22 62.51 62.45 62.44 62.43 62.43 62.43 62.43 62.43
10 30.63 30.13 30.06 30.03 30.02 ·30.02 30.02 30.02 30.02 30.02
15 19.97 19.79 19.74 19.72 19.72 19.71 19.71 19.71 19.71 19.71
20 15.30 15.17 15.14 15.12 15.12 15.12 15.12 15.12 15.12 15.12
2S 12.51 12.41 12.39 12.38 12.37 12.37 12.37 12.37 12.37 12.37
30 10.50 10.42 10.40 10.39 10.39 10.39 10.39 10.39 10.39 10.39
35 8.98 8.92 8.90 8.90 8.89 8.89 8.89 8.89 8.89 8.89
40 7.92 7.87 7.86 7.85 7.85 7.85 7.85 7.85 7.85 7.85
45 7.30 7.25 7.25 7.24 7.24 7.24 7.24 7.24 7.24 7.24
SO 7.01 6.97 6.96 6.96 6.95 6.95 6.95 6.95 6.95 6.95
55 6.77 6.74 6.74 6.73 6.73 6.73 6.73 6.73 6.73 6.73
60 6.06 6.04 6.04 6.03 6.03 6.03 6.03 6.03 6.03 6.03
6S 4.34 4.33 4.33 4.33 4.33 4.33 4.33 4.33 4.33 4.33

Cold star 101.61 100.55 100.22 100.13 100.12 100.10 100.10 100.10 100.10 100.10
Hot start 4.85 4.81 4.81 4.80 4.80 4.80 4.80 4.80 4.80 4.80

Table A9 - 5 - N -2 - b
AREA 1, AREA 2 and AREA 3

TEMPERATURE CORRECTED EMISSION FACTORS FOR MOTORCYCLES
(Grams Per Mile)

OXIDES OF SULFUR (SOx)

(

SPEED 1991 1993 1995 1997 1999 2001 2003 200S 2007 2009

N/A N/A 0.0003 0.0003 0.0003 0.0003 0.0002 0.0003 0.0003 0.0002 0.0002
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·Table A9 - 5 .' N - 3
EMISSION FAcroRS FOR MOTORCYCLES AT 7SOF

(Grams per Mlle)
Oxides ofNitrogen {.iOx) and Lead

Speed 1991 1993 -1995

YEARS
1997 1999 2001' 2003 2005 2007 2009

RlmDiDg Exhaust Temperature Correction Factors
Same Factors As Year 1991 Same Factors As Year 1991
Saine Factors As Year 1991 . Same Factors As Year 1991

. RUDDiDg Exhaust Emission Factors at 75°F

Oxides ofNitrogen (NoX)
Same Factors As Year 1991 Same Factors As Year 1991

Cold Start Temperature Correction Factor
Same as Year 1991 Same as Year 1991 Same as Year 1991
Same as Year 1991 Same as Year 1991 Same as Year 1991

S 0.69
10 0.62

.15 0.64
20 0.69
2S O.Tl
30 .0.85
35 0.91
40 0.96
4S 1.00
SO 1.05

. S5 L16
60 1.44
65 211

Area 1 and 2 1.03
Area 3 0.955

0.68

Area 1 and 2 0.88
Area 3 1.155

0.86

Area 1 and 2 1.04
Area 3 0.94

0.69
. Cold Start at 7SOF

Same Factor as Year 1993

Hot Start at 7SOF
Same as Year 1991 Same as Year 1991

Hot Start Temperature Correction Factors
Same as Year 1991 Same as Year 1991
Same as Year 1991 Same as Year 1991

Lead
(For All Years and Speeds For All Areas)

Same as Year 1991

Same as Year 1991
Same as Year 1991

Lead 0.0 tons per day

Note: See Table A9 - 5 - N - 3 - a and A9 - 5 - N - 3 - b for temperature corrected NOx emission fadars.
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TableA9-S -N-3-a
AREA 1 aDd AREA'2

TEMPERATURE CORRECTED EMISSION FACfORS FOR MOTORCYCLES
(Grams Per Mile)

OXQ>ES .OF NITROOEN (NOx)

SPEED 1991 1993 1995 1997 1999 2001 2003 200S 2lX1l- 2009

.5 0.71 0•.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71
10 0.64 0.64 0.64 ·0.64 0.64 0.64- 0.64 0.64 0.64 0.64
IS 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66-
20 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71
25 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 -
30 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 '0.88 0.88
3S 0.94 0.94 0.94 0.94 0.94 0.94 0.94. 0.94 0.94 0.94 .
40 0.99 0.99 0.99 ·0.99 0.99 0.99 0.99 0.99 0.99 0.99
4S 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03
SO 1.08 1.08 1.08 1.08 1.08 1.08 1.08 .1.08 1.08 1.08
SS 1.19 1.19 1.19 1.19 . 1.19 1.19 1.19 1.19 1.19 ·1.19
60 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48
6S 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.17

Cold start 0.60 -0.61 0.61' 0.61 0.61 0.61 0.61 0.61 0.61 0.61
Hotsaart 0.89 0.89 0~89 0.89 0.89 0.89 0.89 '0.89 0.89 0.89

·-c
Table A9 - 5 - N -~ :... b

AREA 3
TEMPERATURE CORRECTED EMISSION FACTORS FOR MOTORCYCLES

- (Grams Per Mile)

OXIDES OF NITROOEN (NOx)

SPEED 1991 1993 1995 ·1997 1999 2001 2003 200S 2lX1l 2009

5 0.66 0.66 0.66 0.66 0.66 ..0.66 0.66 0.66 0.66 0.66
10 0.59 0.'59 0.59 0.59 0:59 0.59 0.59 0.59 0.59 0.59
IS 0.61 0.61 0.61 0.61 . 0.61 0.61 0.61 0.61 0.61 0.61
20 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66
2S 0..74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74
30 0.81 0'.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
35 0.87 0.87 0.87 0.87 0.87 0.87 0.87 '0.87 0.87 0.87
40 0.92- 0.92 0.92 0.92 '0.92 0.92 0.92 0.92 0.92 0.92
45 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
SO 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
55 1.11 1.11 1.11 1.11 1.11 1.11 . 1.11 1.11 1.11 1.11
60 1.38 . 1.38 1.38 . 1.38 1.38 1.38 1.38 -1.38 1.38 1.38

(6S 2.02 2.02 2.02 2.02 2.02 2.02 2.02 2.02 2.02 2.C

Cold start 0.79 0.80 0.80 0.80 0.80 0.80 '·0.80 0.80 0.80 O.8~-

Hot start 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
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TableA9~S -N-3-c
AREA 1, ·AREA 2 and AREA 3

TEMPERATURE CORRECTED EMISSION FACTORS FOR MarORCYCLES
(Grams Per Mile)
RUNNING 2MIO

1991 '1993
.... .

1995 1997

TlREWEAR
N/A. o.os

EXHAUST
o.os o.os o.os 0.05 o.os 0.05 0.05 0.05

N/A
0.00

Changed November 1993

0.01
0.00

0.01
0.00

0.01
0.00

0.01
0.00

A9-68a
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0.01
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FOR
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A9-69



TABLEA9 - 5 - 0
FORECASTED FUEL CONSUMPTION SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Fuel Consumption by Fuel Type And Vehicle Type
(Gallons Per VMT)

,

Year

0.08 0.04 0.03 0.09 o.os 0.04 0.10 0.09 N/A 0.18 0.18 0.18

0.08 0.04 0.03 0.09 o.os 0.04 0.10 0.09 N/A 0.18 0.18 0.17

0.08 0.04 0.03 0.09 o.os 0.04 0.10 0.09 N/A 0.18 0.18 0.17

0.07 0.04 0.03 0.08 o.OS 0.04 0.10 0.09 N/A 0.18 0.18 0.16

0.06 0.04 0.03 0.07 o.os 0.04 0.10 0.09 N/A 0.18 0.18 0.16

0.06 0.04 0.03 0.07 o.OS 0.04 0.10 0.09 N/A 0.18 0.18 0.16

0.00 0;04 0.03 0.00 o.OS 0.04 0.00 0.08 N/A 0.18 0.18 O.IS

0.00 0.03 0.03 0.00 o.OS 0.04 0.00 0.08 N/A 0.18 0.18 O.IS

0.00 0.03 0.03 0.00 O.OS 0.04 0.00 0.08 N/A 0.18 0.18 O.IS

1991
1993
1995
1997
1999

2001
2003
2005
2007
2009~

~

i
.I I

Fuel Consumption (Gallons per day or per quarter) = (*Daily or quarterly project related VMT x Gallons per VMT)

*VMT = Vehicle Miles Traveled per Day or per Quarter

For total VMT in the county please see Table A - 9 - 14 - A

NCAT = Gasoline-fueled vehicles without catalyst

CAT = Gasoline-fueled vehicles with catalyst

Diesel = Diesel-fueled vehicles

i~\ /~ ,-~,
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ESTIMATING ROLLBACK 8-HOUR AND I-HOUR PPM
LEVELS OF POLLUTANTS
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TABLEA9· 5· P

ESTIMATING ROLLBACK S·HOUR PPM LEVELS FOR FUTURE YEARS

(Note: Values used in examples were created, therefore, may not match with values in referenced tables. W7zen
perfonning project-specific analysis always use values from referenced tables and project-specific data. Do not use

values from our example in your analysis. For future year CO adjustment factors use Table A9 - 9.)

E = ({F x G} + {[G x H] + [(I x G x H) x (J/K)]}) (See Table A9 - 5 - Q for I-Hour Levels)

Where,

E Rollback 8-hour PPM levels for the future year.
F Percent contribution of that pollutant to ambient levels by stationary (direct) sources.

(District's reports for Air Quality Management Plan or see Table A3 - 1.)
G The highest 8-hour concentration in PPM for the previous three years

(Use the last 3years ofair quality monitoring data.)
H Percent contribution of that pollutant to ambient levels by mobile (indirect) sources.

(District's reports for Air Quality Management Plan or see Table A3 - 1.)
1 Percent VMT Growth for that future year

= [100 x (Future Year VMT - Current Year VMT)]/[Current Year VMT]
To determine percent increase in VMT, use Table A9 - 14 - A of this Handbook.

J Composite (between all autos, trucks, motorcycles, buses, etc.) on-road vehicle emission factor
for the future year in grams per mile. See Table A9 - 5 - P - 1

K Composite (between passenger vehicles, trucks and other on-road vehicles) emission factor for
the current year in grams per mile. See Table A9 - 5 - P - 1

(

NOTE: Even though the following methodologies in Table A9 - 5 - P - 1 and 2 are included under a methodology
that estimates background levels in ppm, these can also be used "to estimate composite grams per mile (
emissions for Caline 4 ppm levels needed to detennine CO, NOx and PMIO hot spots, and mass
emissions needed to establish project significance.
o Table A9 - 5 - P - 1 to detennine cOlnposite emission factor expressed in wams per mile; and,
o Table A9 - 5 - P - 2 to detennine composite emission factor expressed in wams per minute.

(
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TABLE A9 - 5 - P - 1

ESTIMATING COMPOSITE EMISSION FACTORS IN GRAMS PER MILE
(FOR CALINE 4, BACKGROUND LEVELS OR MASS EMISSIONS)

(J) or (K) = [(B x BCHS) + (M x MCHS) + (P x PCHS) + (T x TCHS)]/(B + M + P + T)

Where,

J Composite emission factor for future year in Grams per Mile
K Composite emission factor for current year in Grams per Mile
B = Bus percent ADT from Table A9 - 5 - G. (If 0.5 %, use 0.5, not 0.(05)

BCHS Bus related composite emission factor between hot start, cold start and stabilized mode

({BCx[(CC/AB) + (DRE)]}+{BHx [(CH/AB) + (DRE)]}+{BSxDRE})/(BC + BH
+ BS)

Where,

BC

M
MCHS

Where,

P
PCHS

Bus percent cold start estimates from Table A9 - 5 - M - 1 (Caline 4) or 2 (Background or
Mass)
(If Table A9 - 5 - M - 1 is used to detennine hot and cold start percentages by the road type,
use Table A9 - 5 - M - 3 percentages to detennine hot and cold start related fleet mix and Table
A9 - 5 - G percentages to detennine stabilized vehicles related fleet mix)
Bus cold start emission factor in grams per trip from Table All - 5 - H
Bus travel related trip length in miles. If unknown, use 3.59 miles.
Bus running emission factor in grams per mile from Table All - 5 - H
Bus percent hot start estimates from Table A9 - 5 - M - 1 (Caline 4) or 2 (Background or
Mass)
Bus hot start emission factor in grams per trip from Table All - 5 - H
Bus percent stabilized estimates, if Table A9 - 5 - M - 1 is used for hot and cold start %
= [100 - (Be + BH)

Motorcycle percent ADT from Table A9 - 5 - G. (If 0.6 %, use 0.6, not 0.006)
Motorcycle related composite emission factor between hot start, cold start and stabilized mode

({MCx[(NC/AM) + (ORE)]}+{MHx [(NH/AM) + (ORE)]}+{MSxORE})/(MC + MH +
MS)

MC Motorcycle percent cold start estimates from Table A9 - 5 - M - 1 (Caline 4) or 2
(Background or Mass)
(If Table A9 - 5 - M - 1 is llsed to detennine hot and cold start percentages for the road type,
use Table A9 - 5 - M - 3 percentages to detennine hot and cold start related fleet mix and Table
A9 - 5 - G percentages to detennil1e stabilized vehicles related fleet mix)

NC Motorcycle cold start emission factor in grams per trip from Table A9 - 5 - N (1, 2 or 3)
AM Motorcycle travel related trip length in miles. If unknown, use 3.59 miles.
ORE = Motorcycle running emission factor in grams per mile from Table A9 - 5 - N (1, 2, or 3)
MH Motorcycle percent hot start estimates from Table A9 - 5 - M - 1 (Caline 4) or 2

(Background or Mass)
NH Motorcycle hot start emission factor in grams per trip from Table A9 - 5 - N (1, 2, or 3)
MS Motorcycle percent stabilized estimates, if Table A9 - 5 - M - 1 is used for hot and cold start

%

= [100 - (Me + MH)
Passenger vehicle ADT from Table A9 - 5 - G. (If 85.0 %, use 85.0, not 0.85)
Passenger vehicle related composite emission factor between hot start, cold start and stabilized mode

= ({PC x [(QC/Ap) + (RRE)]} + {PH x [(QH/Ap) + (RRE)]}+{PSxRRE})/(PC + PH + PS)
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Where,

T
TCHS

Where,

Passenger vehicle percent cold start estimates from Table A9 - 5 - M - 1 (Caline 4) or 2
(Background or Mass) (
(If Table A9 - 5 - M - 1 is used to detennine hot and cold start percentages for the road type,
use Table A9 - 5 - M - 3 percentages to detennine hot and cold start related fleet mix and Table
A9 - 5 - G percentages to detennine stabilized vehicles related fleet mix)
Passenger vehicle cold start emission factor in grams per trip from Table A9 - 5 - J
Passenger vehicle travel related trip length in miles. If unknown, use 3.59 miles.
Passenger Vehicle running emission factor in grams per mile from Table A9 - 5 - J
Passenger vehicle percent hot start estimates from Table A9 - 5 - M - 1 (Caline 4) or 2
(Background or Mass)
Passenger vehicle hot start emission factor in grams per trip from Table A9 - 5 - J
Passenger vehicle percent stabilized estimates, if Table A9 - 5 - M - 1 is used for hot and
cold start %

= [100 - (PC + PH)
Trucks or material hauling vehicle ADT from Table A9 - 5 - G. (If 10.0 %, use 10.0, not 0.10)
Truck related composite emission factor between hot start, cold start and stabilized mode

= ({TCx[(UC/AT) + (VRE)]} + {TH x [(UH/AT)+(VRE)]}+{TS xVRE})/(TC + TH + TS)

TC Truck percent cold start estimates from Table A - 9 - 5 - M - 1 (Caline 4) or 2 (Background
or Mass)
(If Table A9 - 5 - M - 1 is used to detennine hot and cold start percentages for the road type,
use Table A9 - 5 - M - 3 percentages to detennine hot and cold start related fleet mix and Table
A9 - 5 - G percentages to detennine stabilized vehicles related fleet mix)

Uc Truck cold start emission factor in grams per trip from Table A9 - 5 - K
AT Truck travel related trip length in miles. If unknown, use 3.59 miles.
VRE Truck running emission factor in grams per mile from Table A9 - 5 - K (
TH Truck percent hot start estimates from Table A9 - 5 - M - 1 (Caline 4) or 2 (Background or "

Mass)
UH Truck hot start emission factor in grams per trip from Table A9 - 5 - K
TS Truck percent stabilized estimates, if Table A9 - 5 - M - 1 is used for hot and cold start %

= [100 - (TC + TH)

TABLE A9 - 5 - P • 2

ESTIMATING COMPOSITE EMISSION FACTORS IN GRAMS PER MINUTE

J* or K* = {[W x Y]/60

Where,

J* Composite emission factor for future year in grams per minute
K* Composite emission factor for current year in grams per minute
W Freeflow (5 mph or higher) or congested (Lower than 5 mph) travel speed expressed in miles per hour

(see Table A9 - 5 - F for /reeflow speedS)
Y Composite emission factor expressed in gms per mile at W mph

(Use Table A9 - 5 - P - 1 methodology to estimate grams per mile composite emission factors)

Use the following methodologies to estimate project emissions:
If the distance traveled is in meters (as required in CALINE 4 model)

E* = (L x Y)/(1609.3), where,
E* = Emissions in gms for distance traveled at W mph speed
L* = Actual distance traveled in meters at W mph speed (

If the distance traveled is in miles (as required in the mass-emission estimating model, Table A9 - 5)
E* = (L* x V), where,

L* = Actual distance traveled in miles at W mph speed
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TABLE A9 - 5- Q

ESTIMATING ROLLBACK I-HOUR PPM LEVELS FOR FUTURE YEARS
(Parts Per Million or PPM)

(Note: Values llsed il1 examples were created., therefore, may not match with values in referenced tables. When
perfonning project-specific analysis always use values from referenced tables and project-specific data. Do not use

values from our example in your analysis.)

E = (F)j(G)

Where,

E Rollback 1-hour PPM levels for the future year.
F Rollback 8-hour PPM levels for the future year.

(Use Table A9 - 5 - P to detennine the value for F.)
G The highest persistent factor among previous three years.

(To detennil1e 1- to 8-hour persistent factor, use the last 3 years ofair quality monitoring data.)
= (H)j(I)

where,

H 8-hour concentrations for each of the previous three years
I = I-hour concentrations for each of the previous three years
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TABLES FOR ESTIMATING GASOLINE AND DIESEL FUELING EMISSIONS
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TABLEA9· 6

ESTIMATING EMISSIONS FROM GASOLINE AND DIESEL FUELING ACTIVIlY
(Pounds Per Day)

E = [(F/~5) x «Gl, G2 or J)/H)] x I
Where,

(

E

F

Gl, G20rJ
H
I

•Emissions of Reactive Organic Compounds (ROC) or Benzene From Gasoline Station
During Fueling and Storage
Amount of Gasoline Dispensed in Gallons per Year (If Unknown, Use 248,000,000 Gallons
Per Year For Stations with both controls, Phase I and Phase II; 12,900,000 per year for
stations without any Control and 20,900,000 per year for stations with only Phase I Contro!.)
Emission Factor per 1,000 gallons Dispensed
1000; Because the emission factor is used for 1000 gallons
0.92; Use only to convert Total Organic Compounds (TOC) Emissions to ROC emissions.
(Do not use "I" for Benzene)

TABLE A9 • 6 • A

EMISSION FACTORS (Gl) FOR EACH CRITERIA POLLUTANT FOR INDMDUAL
ACTIVITIES ASSOCIATED WITH ORIGINAL (REMOVED) EQUIPMENT

(For cornposite activities emission factor (G2) please see third column of Table A - 9 - 6 - B)
(Pounds Per 1000 Gallons)

Pollutant Type CO Toe NOx SOx PMI0

Stage I (Storage Tank Loading and Storing)
Storage

Breath-Underground Tank
Loading

Splash Filling
Sub-Fill No Control
Unloading
Sub-Fill Balanced

Stage II (Motor Vehicle Fueling)
No Vapor Control
No Liquid Control
Vapor Controlled

N/A = Not Applicable

N/A 1.0 N/A N/A N/A

(
N/A 11.50 N/A N/A N/A
N/A 7.30 N/A N/A N/A
N/A 1.00 N/A N/A N/A
N/A 0.30 N/A N/A N/A

N/A 11.00 N/A N/A N/A
N/A 0.67 N/A N/A N/A
N/A 0.90 N/A N/A N/A

TABLE A9 • 6 • B

EMISSION FACTORS (J) FOR BENZENE* AND EQUIVALENT EMISSION
FACTORS (G2) FOR TOC IN VEHICULAR FUELING AND STORING

COMPOSITE ACTIVITIES
(Pounds per 1000 Gallons)

(NOTE: Benzene is identified as a carcinogenip air contaminant, which should be quantified using above
methodology)

* If ROC (E) is estimated using "G2" emission factors, benzene emissions can be estimated by the
following methodology: [(EROC) x (J)]/[(G2 x (0.92)]

SOURCE: Proposed Airborne Toxic: Control Measure for Emissions of Benzene from Retail Setvice Stations. July 9, 1987

Phase I and II Control
Phase I Only
No Control .

Benzene Emissions
(J)

0.0138 lbs. / 1000 gallons
0.0974 lbs. / 1000 gallons
0.1696 lbs. / 1000 gallons

TOC Emissions
(G2)

1.725lbs. / 1000 gallons
12.175 lbs. / 1000 gallons
21.200 lbs. / 1000 gallons

(
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TABLEA9-7
ESTIMATING PROJEer·RELATED EXISTING OR CURRENT

AWRAGE VEHICLE RIDERSHIP OR OCCUPANCY
(Based on the District· ; Regulation XV)

CAVR ~ [F]/[G]; OR
CAVR = [{AxB} + {CxD}]/[{(AjE*)xB} + {(C/E*)xD}]

Where,

CAVR = Current or Pre-Mitigation ~verageVehicle RiderShip

To improve AVR,. the Dumber of cars associated with the following should be eliminated or reduced;

F = Average Persons Arriving in VehicleS at the Project Site; and,
G Average Cars Arrivmg at the Project Site; OR
A = Total Number of I-Way oro2-Way Tri~ made with Automobiles, trucks, etc.

by 1 Person in 1 Vehicle per Week;
B = Number of Days trips made with Automobiles, trucks, etc.

by 1 Person in 1 Vehicle per Week;
C = Total Number of 1-Way or 2-Way Trips made with Motorcycles

by 1 Person on 1 Motorcycle per Week;
D = Number of Days Trips made with Motorcycles

by 1 Person on 1 Motorcycle per Week;
E* .= LO or 2.0; (Used to Determine Number ofCarsArriving at the frojeet .Site).

IfA and C were One-Way Trips, then A and C will be divided by LO To obtain Number of
Cars.
IfA and C were Two-Way Trips, then A and C.wiD. be divided by 20 to obtain Number of
Cars.

To improve AVR, the number of cars arriving at "the project site must be reduced.
. Use Table 11-5 methodologies from Appendix 11 for emission reductioDS after implementation of each:

mitigation measure that reduces number of cars arriving at the project site.

AVR for the Vehicles Staying Home but Used for Other Trips = 1/1 = 1.00

Even though the following information is not needed to estimate the work-related A VR, this information
should be provided in an environmental document as Non-work Related AVR. Use the fonowing information
for Appendix 11 methodologies to estimate emissions from Non-work trips. The 1991 AQMP stIltes thIlt 5% of
the following trips were for Home to Other trips: . .

Non-work I-Way Project Trips =[{(J+ K+L+ M +N+ 0 +p +0+R +U} x O.OS} + {(S+T) xV}]; Where,

J = Number of Persons Walked I-way
K = Number of Persons Traveled 1-way by Bicycle'
M = Number of Persons did not travel to the project site due to days off from 3/36 work week
N = ~umber of Persons did not travel to the project site due to days ·off from 4/40 work week
o = Number of persons did not traVel to the project site due to days off from 9/80 work week
P = Number of persons did Dot travel to the project site due to vacation
Q = Number of persons did Dot travel to the project site due to sick leave .
R = Number of persons did Dot travel to the project site because they were absent for reasons other

than vacation and sick leaves
S = Number of persons did Dot travel to the project site ~cause it was 'Saturday
T = Number of persons did not travel to the project site because it was Sunday
V = Percent Weekend Trips to other .

Note: 1-way trip is trip to work.

(

-(

(
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TABLEA9-8

ESTIMATING EMISSIONS FROM MOBILE *** EQUIPMENT
(EXHAUST AND EVAPORATIVE 1YPE)

(Pounds Per Day)
*E = (F x G) x H; or

E** = (F x G) x (K x Lx M)

Use Table A9 - 3 of this Handbook with information provided in Tables A9 - 8 - C and A9 - 8 - D

Where,

*

E* =Time specific exhaust emissions of criteria pollutants in pounds per day or pounds per quarter
F =Source population or number of equipment with the same characteristic information****

(Please see Tables A9 - 8 - A, B, C, D and E for the types ofequipment for which this fonnula
can be used)

G =Daily hours or quarterly hours of operation per day per F type equipment
(If unknown, use 8, 16 or 24 hours depending on the number ofshifts in a day, use 65 to 91 days
per quarter depending on the number ofwork days in a quarter, and use 261 to 365 days peryear
depending on the number ofwork days in a year.)

H =Time specific emission factors in pounds per hour per F type equipment
(Please see Table A9 - 8 - A for tilne specific emission factors)

E** =Mechanical energy output specific exhaust emissions of criteria pollutants in pounds per day
K =Average rated mechanical energy output for F type equipment in horsepower

(Please see Table A9 - 8 - C for average rated horsepower)
L = Mechanical energy output specific emission factors at 100 % load in pounds per horsepower-hour
M =Fraction for typical load factor (If unknown, use value from Table A9 - 8 - D divided by 100)

Use this formula only when hours of operation of each equipment is available

** Use this formula only when mechanical energy output in horsepower and hours of operation is known.

*** Contact California Air Resources Board (EI Monte, California Branch) to obtain the copy of the most
recent version of regulations on exhaust emission standards and performance specifications for mobile
(off-road) equipment.

**** For an initial study, use Table A9 - 8 - E to estimate number of equipments that can be operated in a
day without exceeding construction thresholds.

(

TABLE A9 - 8 - A

EXHAUST EMISSION FACTORS (H) FOR EACH CRITERIA POLLUTANT
(Pounds Per Hour)

Note: As much as possible use the following emission factors from Table A9 - 8 - A. If these emission
factors cannot be applied to your project then only use emission factors provided in Table A9 - 8 - B.

Equipment Type CO ROC NOx SOx PMI0
*** G D G D G D G D G D

Fork Lift - 50 Hp 14.0 0.18 0.5 0.053 0.018 0.441 0.003 0.031
Fork Lift - 175 Hp 43.97 0.52 1.53 0.17 0.92 1.54 0.123 0.093
Trucks: Off-Highway 1.8 0.19 4.17 0.45 0.26
Tracked Loader 0.201 0.095 0.83 0.076 0.059
Tracked Tractor 0.35 0.12 1.26 0.14 0.112
Scraper 1.25 0.27 3.84 0.46 0.41
Wheeled Dozer 0.35 0.165
Wheeled Loader 15.57 0.572 0.515 0.23 0.518 1.9 0.023 0.182 0.03 0.17
Wheeled Tractor 9.53 3.58 0.351 0.18 0.43 1.27 0.015 0.09 0.024 0.14
Roller 13.41 0.30 0.59 0.065 0.362 0.87 0.0185 0.067 0.026 0.05
Motor Grader 12.10 0.151 0.40 0.039 0.32 0.713 0.017 0.086 0.021 0.061 (
Miscellaneous 17.02 0.675 0.543 0.15 0.412 1.7 0.023 0.143 0.026 0.14 "-

*** Fuel types: G = Gasoline-Powered; and D = Diesel-Powered
Source: AP-42 Report, September 1985, Federal Environmental Protection Agency
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TABLEA9 - 8 - B
EXHAUST EMISSION FACTORS (L) AT 100% LOAD FOR EACH CRITERIA

POLLUTANT
(4-stroke and 2-stroke description applies only to gasoline-powered equipment)

(Pounds Per Horsepower-Hour)
As much as possible use emission factors provided in Table A9 - 8 - A. The following emission factors should be used only if emission
factors from previous Table cannot be used. As a last source to estimate construction related exhaust emissions use Tables A9 - 3 - G
and A9 - 3 - H. These tables provide methodology to estimate construction related BTU values for a project. Convert daily BTU
consumption to daily horsepower-hour (multiply BTUs by 0.00(393) consumption and then use the following emission factors.

Equipment Type CO ROC NOx SOx PM10

*** Diesel Gasl. Diesel Gasl Diesel Gasl. Diesel Gasl. Diesel Gas!.

Paving Equp (4-strk) 0.010 0.83 0.002 0.042 0.024 0.004 0.002 0.0005 0.001 0.00025
Paving Equip (2-strk) 0.010 2.04 0.002 0.896 0.024 0.0006 0.002 0.0005 0.001 0.00845
Plate Compctr (4-strk) 0.007 0.83 0.002 0.043 0.020 0.004 0.002 0.0005 0.001 0.00025
Plate Compctr (2-Strk) 0.007 2.04 0.002 0.897 0.020 0.0006 0.002 0.0005 0.001 0.00845
Bore/Drill Rig (4-strk) 0.020 0.57 0.003 0.025 0.024 0.011 0.002 0.0005 0.0015 0.00005
Bore/Drill Rig (2-strk) 0.020 2.04 0.003 0.897 0.024 0.0006 0.002 0.0005 0.0015 0.00845
ChainSaws> 4HP(2-Strk) 2.15 0.684 0.0021 0.0008 0.00143
Tmpr/Rammr (2-Strk) 2.04 0.897 0.0006 0.0005 0.00845
Tampers/Rammers 0.83 0.043 0.004 0.0005 0.00025
Skid-Steer Loader 0.020 0.44 0.004 0.018 0.021 0.44 0.002 0.0005 0.0015 0.00005
Rubber Tired Loaders 0.011 0.47 0.002 0.021 0.023 0.012 0.002 0.0005 0.0015 0.00005
Trctr/Lodr/Bckho 0.015 0.57 0.003 0.025 0.022 0.011 0.002 0.0005 0.001 0.00005
Terminal Tractors 0.013 0.026 0.003 0.57 0.031 0.011 0.002 0.0006 0.0015 0.00005
Excavators 0.011 0.57 0.001 0.025 0.024 0.011 0.002 0.0005 0.0015 0.00005
Trenchers 0.020 0.57 0.003 0.026 0.022 0.011 0.002 0.0005 0.0015 0.00005
Rollers 0.007 0.85 0.002 0.049 0.020 0.005 0.002 0.0006 0.001 0.00025
Other Cnstrctn Equip 0.020 0.57 0.003 0.025 0.024 0.011 0.002 0.0005 0.0015 0.00005
Cement/Mortar Mix 0.010 0.83 0.002 0.040 0.024 0.004 0.002 0.0005 0.001 0.00025
Asphalt Pavers 0.007 0.57 0.001 0.025 0.023 0.011 0.002 0.0005 0.001 0.00005
Concrete Saws 0.020 0.003 0.024 0.043 0.002 0.004 0.003 0.0005 0.001 0.00025
Crushing Equipment 0.020 0.57 0.003 0.025 0.024 0.011 0.002 0.0005 0.0015 0.00005
Aerial Lifts 0.013 0.57 0.003 0.025 0.031 0.011 0.002 0.0006 0.0015 0.00005
Rough Terrain Fork LiftsO.022 0.57 0.003 0.025 0.018 0.011 0.002 0.0005 0.0015 0.00005
Crushing Equipment 0.020 0.57 0.003 0.025 0.024 0.011 0.002 0.0005 0.0015 0.00005
Fork Lifts 0.013 0.57 0.003 0.025 0.031 0.011 0.002 0.0006 0.0015 0.00005
Cranes 0.009 0.57 0.003 0.025 0.023 0.011 0.002 0.0005 0.0015 0.00005
Sprayers 0.008 0.62 0.005 0.029 0.017 0.011 0.002 0.0006 0.0015 0.00025
Dumpers/Tendors 0.006 0.83 0.002 0.043 0.021 0.004 0.002 0.0005 0.0015 0.00025
Signal Boards 0.011 0.83 0.002 0.043 0.018 0.004 0.002 0.0005 0.001 0.00025
Sweepers/Scrubbers 0.013 0.57 0.003 0.025 0.031 0.011 0.002 0.0006 0.0015 0.00005
Sweepers/Scrubbers 0.013 0.57 0.003 0.025 0.031 0.011 0.002 0.0006 0.0015 0.00005
Generator sets < 50 HP 0.011 1.479 0.002 0.054 0.018 0.002 0.002 0.0006 0.001 0.00025
Gnrtr <50 HP (2-stroke) 0.011 2.036 0.002 0.893 0.018 0.0006 0.002 0.0006 0.001 0.00845
Pressur Washer <50 HP 0.011 1.479 0.002 0.054 0.018 0.002 0.002 0.0006 0.001 0.00025
Hydro Power Units 0.008 0.913 0.005 0.038 0.017 0.005 0.002 0.0006 0.0015 0.00025
Welders <50 HP 0.011 1.479 0.002 0.054 0.018 0.002 0.002 0.0006 0.001 0.00025
Pumps <50 HP 0.011 1.479 0.002 0.054 0.018 0.002 0.002 0.0006 0.001 0.00025
Air Cmpressor <50 HP 0.011 1.479 0.002 0.054 0.018 0.002 0.002 0.0006 0.001 0.00025
Surfacing Equipment 0.83 0.043 0.004 0.0005 0.00025
2-Wheeled Tractors 0.600 0.032 0.0058 0.0005 0.00025
Shredder > 5 HP 1.479 0.056 0.0018 0.0004 0.0004

. Concrete Pavers 0.01 0.002 0.022 0.002 0.001
Rubber Tired Dozers 0.01 0.002 0.021 0.002 0.0005
Off-Highway Tractors 0.032 0.005 0.026 0.002 0.002
Skidder 0.011 0.002 0.025 0.002 0.0015
Crawler Tractors 0.011 0.002 0.023 0.002 0.001
Grader 0.008 0.003 0.021 0.002 0.001
Scraper 0.011 0.001 0.019 0.002 0.0015
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TABLE A9 - 8 - C

FUEL CONSUMPTION AND NUMBER OF HOURS OF OPERATION FOR
AVERAGE-RATED HORSEPOWER CAPACI1Y AT 100 % LOAD

(All values are taken from November 1991 Nonroad En~ne and Vehicle Emission Study and averaged) (
(NTIS PB92 - 126960, EPA 460/3-91-02, or EPA 21A - 2001)

The following information should be used only if Table A9 - 8 - A and Table A9 - 8 - B emission factors and
related methodology cannot be used, or to estimate approximate fuel consumption in gallons if horsepower
rating and hours of operation are known.

DIESEL (0.066 Gals/Hp-Hr) GASOLINE (0.16 Gals/Hp-Hr)

Equipment Type Horsepower Gallons Hrsat Horsepower Gallons Hrsat
100% 100%
Load Load

Skid-Steer Loader 39.0 16.72 6 31.0 10.0 2
Wheel or Rubber

Tired Loader 147 59.5 6 77.0 34.2 3
Tractors/Loaders 77 39.27 8 63.0 32.1 3
Airport Terminal Tractors 96 5.7 1 82.0 5.71 0.4
Excavators 56 28.56 8 SO.O 40.8 3
Trenchers 60 30.60 8 27.0 2.6 1
Rollers 99 50.49 8 17.0 3.00 1
Other Construction Equipment 161 82.11 8 150.0 76.5 3
Cement and Mortar Mix 11 3.0 4 7.0 1.2 1
Paving Equipment 99 50.49 8 7.0 1.0 1
Asphalt Pavers 91 46.41 8 31.0 15.8 3
Plate Compactors 8 2.00 4 5.0 0.94 1
Concrete Saws (Cutting Concrete) 56 28.56 8 13.0 1.4 1
Crushing Equipment 127 64.77 8 60.0 30.6 3
Aerial Lifts 43 21.93 8 36.0 18.36 3
Rough Terrain Fork Lifts 93 47.43 8 88.0 44.8 3
Fork Lifts 83 42.33 8 62.0 18.0 2
Cranes 194 96.94 8 55.0 28.05 3
Sprayers 92 46.92 8 24.0 1.5 4
Dumpers/Tendors 23 11.73 8 9.0 3.0 2
Signal Boards (Routing Boards) 11.22 6.0 8 8.0 1.1 1
Bore/Drill Rigs (Groundwater) 209 106.59 8 54.0 27.5 3
Sweepers/Scrubbers 97 49.47 8 39.0 19.8 3
Generator sets <50 HP 22 11.22 8 11.0 1.0 1
Pressure Washers <50 HP 21 10.71 8 7.0 0.75 1
Hydro Power Units 35 17.85 8 14.0 5.0 2
Welders <50 HP 35 17.85 8 19.0 3.25 1
Pumps <50HP 23 11.73 8 7.0 0.7 1
Air Compressors <50 HP 37 18.87 8 9.0 1.13 1
Landscape Loader 55 23.00 6
Backhoe Loader 79 21.0 3.5
Log Loader 116 50.8 7
Excavator (Utility) 34.2 28.23- 13
Excavator (Construction) 151.7 94.61 9
Surfacing Equipment (All Gasoline)-.- 8.0 1.0 1
Tampers/Rammers (All Gasoline) -.- 4.0 0.94 1
2-Wheeled Tractors (All Gasoline) -.- 7.0 2.67 2
Shredder >5 HP (All Gasoline) 8.0 1.0 1
Chain Saws >4HP (All Gasoline) 6.0 0.2 2

( ....

( '-
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TABLE A9 - 8 - C (Cont.)

DIESEL (0.066 Gallons/Hp-Hr) GASOLINE (0.16 Gallons/Hp-Hr)

Equipment Type Horsepower Gallons Hrs at Horsepower Gallons Hrs at
100% 100%
Load Load

Crawler Dozer (All Diesel) 102.9 54.25 8
Rubber Tired Dozers (All Diesel)356 181.56 8
Crawler Tractors (All Diesel) 157 SO.07 8
Tractor (Utility Compact) 29.4 7.53 4
Tractor (Utility General Purpose) 69 21.53 5
Fellers/Buncbers (All Diesel) 183 144.0 12 -
Concrete Pavers (All Diesel) 130 66.3 8
Skidder (All Diesel) 134 63.95 7
Off-Highway Trucks (All Diesel) 489 249.39 8
Grader (All Diesel) 156.6 81.36 8 .
Scraper (All Diesel) 266..76 124.5 7

TABLE A9 - 8 • D

lYPICAL LOAD FACfORS FOR MOBILE (OFF-ROAD) EQUIPMENT
(All values are taken from November 1991 Nonroad En~ne and Vehicle Emission Study and averaged)

(NTIS PB92 - 126960, EPA 460/3-91-02, or EPA 21A - 2001)

The following information should be used only if emission factors from Table A9 - 8 - B and related em~ion
estimating methodology is used.

DIESEL GASOLINE

Equipment Type Load Factor Load Factor
Percent or %) (Percent or %)

Crawler Dozer (All Diesel) 59
Rubber Tired Dozers (All Diesel) 59
Crawler Tractors (All Diesel) . 57.5
Tractor (Utility Compact) 46.5
Tractor (Utility General Purpose) 46.5
Fellers/Bunchers (All Diesel) 71
Concrete Pavers (All Diesel) 62
Skidder (All Diesel) 61.5
Off-Highway Trucks (All Diesel) 41
Grader (All Diesel) 57.5
Scraper (All Diesel) 66
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TABLE A9 - 8 - D (Cont.)

DIESEL GASOLINE

Equipment Type Load Factor Load Factor
(Percent or %) (Percent or %)

Skid-Steer Loader 51.5 58
Wheel Loader 46.5
Rubber Tired Loaders 54 54
Tractors/Loaders/Backhoes 46.5 48
Airport Terminal Tractors 82 78
Excavators 58 78
Trenchers 69.5 66
Rollers 57.5 62
Other Construction Equipment 62 48
Cement and Mortar Mixer 56 59
Paving Equipment 53 59
Asphalt Pavers 59 66
Plate Compactors 43 55
Concrete Saws (Cutting Concrete) 73 78
Crushing Equipment 78 85
Aerial Lifts 50.5 46
Rough Terrain Fork Lifts 47.5 63
Fork Lifts 30 30
Cranes 43 47
Sprayers 50 50
Dumpers/Tendors 38 41
Signal Boards (Routing Boards) 82 76
Bore/Drill Rigs (Groundwater) 75 79
Sweepers/Scrubbers 68 71
Generator sets < 50 HP 74 68
Pressure Washers < 50 HP 30 30
Hydro Power Units 48 55
Welders < 50 HP 45 51
Pumps <50HP 74 69
Air Compressors < 50 UP 48 56
Landscape Loader 46.5
Backhoe Loader 46.5
Log Loader 46.5
Excavator (Utility) 58
Excavator (Construction) 58
Surfacing Equipment (All Gasoline) 49
Tampers/Rammers (All Gasoline) 55
2-Wheeled Tractors (All Gasoline) 62
Shredder >5 UP (All Gasoline) 36
Chain Saws > 4 UP (All Gasoline) 50
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TABLE A9 - 8 - E

NUMBER OF CONS1'RUCTION EQUIPMENT THAT WILL EXCEED SCAQMD DAILY
THRESHOLDS AT 100 PERCENT LOAD

(Based on Emission Factors from Table A9 - 8 - A)

(The following table provides pieces ofequipment that
can be operated for each category and emissions for that equipment category which

will still renlain within daily thresholds during 8-hour constroction activity.)

EQUIPMENT TYPE

DETERMINING FACTOR

Wheeled Loader
Wheeled Tractor
Roller
Fork Lift - 50 HP
Fork Lift - 175 HP
Trucks: Off-Highway
Tracked Loader
Tracked Tractor
Scraper
Motor Grader
Miscellaneous

GASOLINE-OPERATED

CARBON MONOXIDE
THRESHOLDS

(550 Pounds/Day)

4
7
5
4

4+

5+
4

DIESEL-OPERATED

OXIDES OF NITROGEN
THRESHOLDS

(100 Pounds Per Day)

6+
9+
14+
28
8
3
15
9+
3+
17
7

+ An Additional Equipnzent in this Category Inay be Operated for 4 or Less Hours Per Day, and Remain
Below the District New Threshold Levels for That Equiplnent Category

Note: Table A9 - 8 - E shall only be used as a reference in selecting the anZOlllzt ofpotential equipnzent that may
be needed for the project. It shall not be used for estiJnating enzissions.Manufacturers'emission data
should be used to detennine enzission estimates. If manufacturers' data is not available, use applicable
tables front appendices. If nzanufacturers' data is used, nlake sure that the data is developed using EPA,
ARB and SCAQMD approved test protocols.
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INFORMATION
FOR

PMIO EMISSIONS
FROM

FUGITIVE DUST CREATED DURING
CONSTRUCTION AND OPERATION OF THE PROJECf
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TABLEA9-'

ESTIMATING PMIO EMISSIONS FROM FUGITIVE DUST
(CONSTRUCfION SITES, AND OPERATION OF COMMERCIAL, RESIDENTIAL FACILmES AND INDUSTRIES

SUCH AS QUARRIES, ROCK-CRUSHING, ETC.)
(POUNDS PER DAY)

Passenger Vehicle/
On Paved Roadways
(without street cleaning)

Passenger Vehicle/ .
On Paved Roadways

>I (with street cleaning)

~
Passenger Vehicle/
On Unpaved Roads

__ VMT per DAY
(Use Table A9 - 9 - A)

__ VMT per DAY

(Use Table A9 - 9 - A)

__ VMT per DAY
(Use Table A9 - 9 - A)

x

X

X

___,or

(0.33 lbs/mile)*

___,or

(0.018 lbs/mile)*

__,or

(5.56 lbs/mile)*

TableA9 - 9 - B

Table A9 - 9 - B

Table A9 - 9 - D

Trucks on Paved Roadways
(without street cleaning) I __ VMT per DAY X

I ' or
(Use Table A9 - 9 - A) (2.00 lbs/mile)* I Table A9 - 9 - C

Trucks on Paved Roadways __ VMT per DAY X

I ' or
(with street cleaning) (Use Table A9 - 9 - A) (0.40 lbs/mile)* I Table A9 - 9 - D

Trucks On Unpaved Roads __ VMT per DAY X
I ' or

(Vse Table A9 - 9 - A) (23.0 lbs/mile)* I Table A9 - 9 - D

./\ /~'\ ~,



TABLl (Cont.)

ESTIMATING PMIO EMISSIONS FROM FUGITIVE DUST
(POUNDS PER DAY)'

.,

Passenger Vehicle/
. Paved Parking Lots

(without street cleaning)

rassenger Vehicle/
Paved Parking Lots
(with street cleaning)

~I Passenger Vehicle/
'P Unpaved Parking Lots
\0
~

Trucks/Paved Parking Lots
(without street cleaning)

Trucks/Paved Parking Lots
(with street cl,eaning)

Trucks Vehicles/
Unpaved Parking Lots

# of--
Vehicles per Day.

__ #of

Vehicles per Day

# of .--
Vehicles per Day

__ Iof
Vehicles per Day

__ #of

Vehicles per Day

__ #of
Vehicles per Day

x

x

x

x

x

x

__ 'x A·· Ibs/vehicle; or
(0.33 ~ A·· Ibs/vehicle)·

x' A·· Ibs/vehicle' or
-- t
(0.018 xA·· Ibs/vehicle)·

__ xA ···Ibs/vehicle; or
(5.56 xA~· lbs/vehicle)*

_._ xA·· Ibs/vehicle; or
(2.00 xA·· Ibs/vehicle)~

__ xA·· Ibs/vehicle; or
(0.40 xA·· lbs/vehicle)· .

__ xA·· Ibs/vehicle; or
(23.0 xA·· Ibs/vehicle)*

Table A9 • 9 .' B

Table A9 - 9 • 8

Table A9 • 9 • D

Table A9 - 9 - C

Table A9 • .9 • C

Table A9 • 9 • D
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TABLE A9 • 9 (Cont.)

ESTIMATING PMIO EMISSIONS FROM FUGITIVE DUST
. (POUNDS PER DAY) .

" "1:: ~S ~"~:~~~ ~~~!~~~:~;~~: :~;:~.:~ f
l

:~.~

~
~

. Open Storage Piles'

Di..t/Dc~ris Pushing
Operations

Storage Pile Filling or
Truck Dumping

Truck Filling or
Storage Pile Emptying

Demolition

/~

__ Acres of Area Covered
by Storage Piles per Day

-OR-

__ Square Feet of Area
Covered by Storage 'Piles

per Day .

# of Bu'lldozers x
_ Hours of Operatiot:l per Day

Tons of
Material Handled per Day

. __ Tonsof .
, Materials Handled per Day

_ Cubic Feet
of building volume

Demolished .

x

x

x

x

·x.

x

C I~'

.........._,or .
(85.6Ibs/day/acr~)·

__,or
(t.97Ibs/day/

1000 square feet)·

___,or
(21.8 Ibs/hour)*

____,or

(O.(X)9075 Ibs/ton)*

___ ~or

(0.02205 Ibs/ton)*

______, or .
(O.00042Ibs PMIO/

cubic feet of
building volume)·

Table A9 - 9 - E

Table A9 • 9 • E

Table A9 - 9 • F

Table A9 -9 - 0

EPA MRI Report

Table A9 - 9 • H·
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TARL. _ ' (Cont.)

ESTIMATING PMIO EMISSIONS FROM FUGITIVE DUST
(POUNDS PER DAY)

Graded Surface

Default value
E~ample: Estimated Value, or Estimate Emission Factors Using Proje'ct Specific Data and Appropriate Tables

~
~

~
~

~

~
~

*

Top Soil.Removal
(15 Cubic Meter Pan
Scraper) Earthmoving
(Cut and Fill Operation)
(15 Cubic Meter Pan
Scraper) Dirt Hauling
w/Truck

Acres of I I N/A or, I EPA MRI Report
Area Graded ·x (26.4Ibs/Day/Acre)·

__ VMT per DAY I X I N/A or, - I EPA MRI Report
(Table A9 - 9 - A) (20.01bs/mlle)afI

__ VMT per DAY X N/A or, I EPA MRI Report
(Table A9 - 9 - A) (4.3 Ibs/mile)*

_'_ VMT per DAY X . N/A or, I EPA MRI-Report
(Table A9 - 9 - A) (10.0 Ibs/mile)*

Default Value Use this value instead of estimating project specific emission factor

** A = (L + W) xC

where,
L = Length of the parking lot in feet
W = Width of the parking lot i~ feet

C = 0.000189, a conversion factor to convert feet to miles

Note If va/lie of (L + W) is ""kn~wn, lise tl,e lollowing met/lod%gy to best .esti,,,ate tl.at value: Multiply the widtl. ofa carspace by 3.0 a"d add ;1 to II,e length 01thai carapace.
Multiply the addition by "umber 01cars estimated for that parkillg lot or a project. For a non"al size passenger carspace, widt" is 10It and length ;s 20It; lor II compact size
passenger carspace, widtll is 7It al.d length is 15ft. .

T~us, for a normal size passenger carspace, A = «(10 x 3) + (20» x # of normal size vehicle$ or car spaces) x 0.000189; and
for a compact size passenger carspace, A = «(7 x 3) + (15» x # of compact size vehicles or car spaces) x0.000189

Parking Space Default Values:

(For p~oject-spec;fic data, cOllslllt witll city plalll,ers or ellvirol,,,,el,~al docll",el.'s)



2 car spaces/family unit of single-family housing construction.
1 car space/1 bdrm unit of multi-family housing construction.
·2 car spaces/2.or more bdrm units of multi-family hO·"singconstruction.

~
<W
0-

fa
go..,
~ ...
w

i

TAB~E A9 • 9 (Cont.)

ESTIMATING PMIO EMISSIO·NS FROM FUGITIVE DUST
(POUNDS PER DAY)

1 parking space per 300 sq. ft. of commercial construction.
1 parking space per 1000 sq. ft of industrial park, warehouse-type construction.
1 parking space per 500 sq. It of industrial manufacturing-type constru~tion.

Tables with examples to estimate emissions and project specific emission factors

. '~

,~
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TARLEA9 - 9-A
ESTIMATING VEHICLE MILES TRAVELED FOR' DUST EMISSIONS

v = Wx(XfY)xZ .

This formula can .also be used for estimating vehicle miles traVeled (VMT) for Table A9 - S of this H~dbook

Where,
V = Vehicle Miles Traveled or VMT (Use this VMT to estinuzte fugitive dust and PMIOfrom

fugitive~ I'OIlds in Table A9 - 9). '. .
W = Traveled Distance or Trip Length in miles (Forun~ed haul road, please see Eztzmple - 1for

unpaved country road, see Example -2).' .
X = Number of vehicles (See environmentlll document oraruzlysis for Tables 9 - 5 and 9 - 17).
Y = OneHour .
Z = Travel times in hours (See enviro1unenttzl document oranalysis for Tables 9 - 5 and 9 - 17)

EXAMPLE-l

EXAMPLE FOR AN UNPAVED HAUL ROAD
.(Estimated VMT = 9,000 with the following input assumetions)

(Please do not'copy these assumptions, use the project sp~C1ficdata)

.Input ExaD;1ple

W = Distance' .
x = Number of Vehicles per hour
Z = Hours of Dust-Causing'Activity.

Input Examples

Smiles
150
12

EXAMPLE-2

EXAMPLE FOR AN UNPAVED COUNTRY ROAD
(Estimated VMT = 13,500 with the following input assum~tions) ,

(Please do not copy these assumptions, use the project speCIfic data)'

·w=
x=
Z=

Input Example

Distance
Number of Vehicles per hour
Hours of Dust-Causing Activity

Input Examples

Smiles
150
18

Note In above two"examples hours of dust-cauSing activities was changed; theref~re, VMT was changed from
9,000' to 13,500 miles. Use project specific estimates..
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TABLE A9 - 9 • B

ESTIMATING EMISSIONS FROM PASSENGER VEHICLE TRAVEL
ON PA'"ED ROADS

E*" = v x F (without street cleaning); or,
E** =. V xG (with street cleaning and is dependent on type"of road)

,Where, .

e* = Emissions for passenger vehicles on paved roads and paved parking lots without street
cleaning

V = Vehicle miles Traveled (See Table.A9 - 9 - A to estinuzte VMT associtlted with passenger
vehicles.)

F = Default Emission Factor (without street cJeonir.zg) of 0.33 Pounds per Mile Traveled
E** .= EmissioDS for passenger vehicles on paved roads and paved parking lots with street cleaning
G = Emission fadors (with street cletmingand is dependent on type ofTOtld) from Sierra Research

(See Tilb!eA9 - 9 - B - 1) .

TABLE A9 - 9 • B-1

PAVED ROAD EMISSION FACTORS .. PASSENGERS CARS WITH STREET
CLEANING

(pounds ofPMlO/Vehicle Mile Traveled)

Cbanged November 1993

Road Type

Local Streets
Collector Streets
Major StreetsfHighways

. Freeways

A9-95

G(lbfVMT)

0.018
" 0.013

0.0064
0.00065



TABLEM-'-C

ESTIMATING EMISSIONS FROM TRUCK TlUVEL '
ONPAVED:{OADS .

E=VxF
Where,

E = Emissions for Truck Travel on paved roads and paved parkiDg Jots without street cleaniDg.
V = Vehicle miles Traveled (See Table A9 ~ 9 - A to estinuIte VMT tlSSociIlted with trucks.)
F = Emission Factor for Truck Travel on paved roads and paved parkiDg lots without street

.cleaning .
0./1 X {(G X 0.3S)°3} in pounds per miles traveled

Where,

G = Surface silt loading in ounces/square yards (Plelzse see TIlb1e A9 - 9 - C - 1 for the
type oj,Oflds tmd the silt loading)

TABLE M - 9 - C· -·1

PAVED ROAD SILT LOADING (G) AND ROAD TYPE· TRUCK TRAVEL
(G = Ounces per $quare yard of road)

. (

oRoadType

CoDStnlctiOD sites (without cleaning)
ConstruCtion sites (with cleaning)
Industrial Sites. (in operation)
LocaIStreets
CoDectorStreets
Major Streets/Highways
Freeway

EXAMPLES

.G (oz/ydl) 0

8.85
0.04
295
0.04
O.Oj
0.012
0.00065'

(

Examples of Estimating Emission Factor (F) for Truck on Local Road
. . (F =pounds per Vehicle Miles Traveled)

Changed November 1993

TruckoD

Example 1
Local Road

Example 2
Construction Site
(without cleaning)

F(lb/VMf)

F = O.·77x({(G = O.04)xO.3~f3)

= 0.214

F= O.77x([(G = 8.85)xO.35f3)

= 1.081
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'TABLE A9 - , • D·

ESTIMATING EMISSIONS FROM VEmCLE TRAVEL
ON UNPAVE~ROADS

E=VxF
Where,

E* = Emissions for Vehicle Travel on unpaved roads and unpaved parking lots. .
V = Vehicle Miles Traveled (See Tilble A9 - 9 - A to estinuzte VMTassocitlted with ptlSSenger
~~ .

F = Emission Factor for Vehicle Travel on unpaved roads and unpaved parkiDglots.
21 x [G/12] x [H/30] x {[J13]O·7} x {(I/4]O.5} x {[36S - K]/36S} in pounds per miles
traveled

Where,

G = Surface silt loading in percent (P/eQse see Tilble A9 - 9 - D - 1 for the type ofTOfld
tmd the silt loadingfor tIult I'OIld) .' .

H = Mean vehicle speed in miles per hour (P/eQse see Ttlble A9 - 9 - D - 2 for the speed
. IlSSUmptions)

I = Mean number ofwheels on vehicles (p/eQse see Table A9 - 9 - D - 3 for numberof
wheels corresponding to the mean vehicle weight)

J = Mean vehicle weight in tODS (PletLse see Table A9 - 9 - D - 3 for mean vehicle weight
corresponding to the mean numberofwheels)

K = Mean number of days per year with at least 0.01 inches of precipitation (Plei:zse see
Table A9 - 9 - D - 4 for numberofdays ofpredpitlldot:z for the project area)

TABLEA9 - 9 -D.l

UNPAVED ROAD SILT LOADING AND ROAD TYPE
(G = Percent) .

Road.Type

Gravel Road
Sand/Gravel Plant Road
Mining Haul Road
Crushed Limestone Road
Mountain Roads
Stone Quarrying Plant Roads
Farm Road
Copper SmekiDg Plant
Coal Mine Haul Road (freshly Scraped)
City and County Road

TABLEA9 - 9 ·"n-2
MEAN VEHICLE SPEEDS

(H = Miles per Hour)

G

4.0'
6.0
8.0. 1

10.0
120
14.0
16.0
18.0
24.0
28~O

Scenario Description H

Recommended Maximum 15.0
Maximum Allowable 25.0
Worst.:Case 35.0

Clanged November 1993 A9-97



TABLE A9 • , • D .. 3

MEAN NUMBER OFWHEEIS (I) AND MEAN NUMBERWEIGHT.(J) OF 'IKE
VElDC:E

Vebide Type weight of the Vehicle (J). Numf?er ofWheeJs (I)

AutOSt Light Duty Pick-up Trucks, & VaDS 2,000 to 6,000 4
Ligbt Duty Vms and Utility Vehicles 6,001 to 10,000 4 to 6
Motor Homes, Medium Duty Flat-bed Trucks and
Multi-stopTrucks. 10,001 to 16,000 6 to 8
Heavy-DutyF1at~Trucks and Delivery VaDS 16,001 to 19,500 6 to 10
Ligbt/Heavy duty garbage dump and ready mix
Concrete Trucks, Heavy/Heavy duty fuel
aDd Waste Dump Trucks 19,501 to 33,000 10
Tractor Trailer Trucks 33,001 or More 18 to 30

TABLE A9 • , • D • 4

PRECIPITATION CONDmONS AND NUMBER OF DAYS
(K = Number ofDays)

Number of Days. .

Worst-case desert/drought
Worst-case SCAB/drought

Average year for desert
AVerage year for sCAB

Average year formo~

EXAMPLES

K

20
10.0
18.0
34.0
40.0

Examples of Estimating Emission Factor (F) for Truck on Local Road
. (F = pounds per vehicle miles traveled) .

Example 1 Tru,* to Pick-upG~ in Drought ConditiODS

(F =21x [(G=28)/12] :r I(H=35)/30Jx I(]= (10,000 lbsj2,OOO)/3) AO.7]x
[(1=6/4) AO.5]x [{365 - (K=10)}/365j) = 9.73

Example 2 Truck on Haul Road in DroUght Conditions

.(F =21x [(G~28)/12J x [(H=12}/30Jx [(]=(7D,OOOlbs/2,OOO)/3)AO.7j x .
[(1= 18/4) AO.5] x [(365-(K=2)}/365J) =23.08

( I

Changed November 1993 A9-98



TABLE A9 • 9 • E

ESTIMATING EMISSIONS FROM WIND EROSION OF STORAGE PILES
(Pounds/Day/ Acre)

E = (1.7 x [G/1.5] x [365-H]/235] x [1/15]) x J

Where,

E PM10 Emissions from wind erosion of storage piles in pounds per day per acre
G Silt content of aggregate in percent (Please see Table A9 - 9 - E - 1 for the type ofaggregate in

storage pile and silt content.)
H Number of Days with~ 0.25 mm (0.01 inch) of precipitation per year (Please see Table A9 .. 9

.. E - 2 for number ofdays in the project area.)
I = Percentage of time that the unobstructed wind speed exceeds 12 miles per hour or 5.4

meters/second at mean pile height.
J Fraction of Total Suspended Particulates which is estimated at 0.5.

TABLE A9 - 9 - E - 1

SILT CONTENT AND 1YPES OF AGGREGATES IN ACTIVE STORAGE PILES
(G = Silt Content of Aggregate in Percent)

Types of Aggregates

Limestones
Sinter
Crushed Limestones
Slag and Coke
Coal
Overburden
Blended Ore and Dirt
Flue Dust

G

0.5
0.7
1.5
5.0
6.0
7.5

15.0
18.0

TABLE A9 - 9 • E • 2

PRECIPITATION CONDITIONS AND NUMBER OF DAYS
(H = Number of Days)

Number of Days

Worst-case desert/drought
Worst-case SCAB/drought
Average year for desert
Average year for SCAB
Average year for mountains

EXAMPLE

H

2.0
10.0
18.0
34.0
40.0

Examples of Estimating Emissions (E) from a Storage Pile
(E = pounds per day per acre)

(E = (1.7x [(G=15% = O.15)/1.5]x ({365 - (H=10)}/235])x [(I = 100 % = 100.0)/15]) x (J = O.S) = 0.86)
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TABLE A9 • 9 • F

ESTIMATING EMISSIONS FROM DIRT PUSHING OR BULLDOZING OPERATIONS ('
(Pounds/Day) "

E = ([0.45 x ({[G]toS}/ {[H]t.4})] x I) x J

Where,

E PMI0 Emissions from Dirt Pushing (Bulldozer Type Operations)
G = Silt content of aggregate in percent (Please see Table A9 - 9 - F - 1 for the type ofaggregate in

storage pile and the silt content.)
H Moisture Content of the surface material (Please see Table A9 - 9 - F - 2 for the moisture

content and soil condition.)
I 2.2046; a conversion Factor to convert kilograms per hour to pounds per hour.
J Hours of Pushing Operation (User provides the value for 1,. See environmental documents.)

TABLE A9 • 9 • F • 1

SILT CONTENT AND TYPES OF AGGREGATES IN ACTIVE STORAGE PILES
(G = Percent)

Types of Dirt G

Limestones
Sinter
Crushed Limestones
Slag and Coke
Coal
Overburden
Blended Ore and Dirt
Flue Dust

0.5
0.7
1.5
5.0
6.0
7.5

15.0
18.0

(

TABLE A9 • 9 • F • 2

DIRT CONDITIONS AND MOISTURE CONTENT
(H =Percent)

Dry
Moist
Wet

Dirt Conditions

EXAMPLE

H

2.0
15.0
50.0

Examples of Estimating Emissions (E) for Dirt Pushing Operations
(E = pounds per day) .

(E = [({O.45 x {(G=15 % = 15.0)1.5jJ/{{(H=2.0 % = 2.0)1.4jJ)xl = 2.2046jx{J=4hoursj = 87.36)
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TABLE9-'-G

ESTIMATING EMISSIONS FROM DIRT PILING OR MATERIAL HANDLING
(poundsjDay)

E =[0.00112 X ({[G/5)1.3}/{[H/2]l.4}») x (1/1]
Where,

E = PM10 EmissiODS from dirt piling or material handling to form a .storage pile on ground .
G' = Mean W"md speed in miles per hour (user shouldprovide this informtltion in environmentlll

._ or use 12 milesPer hourfor dIlily I'IUJXimum and 25 milesperhourfor worst-case
sceruzrio.) .

H = Moisture Content of the surface material (Please see Tab~ 9 - 9 - G - 1for the moisture
content and soil condition.)

I = Pounds of.dirt handled or stocked in a storage pile per day (jo;' truckpilingplease see Table
9-·9- G-2forguidelines.) .

J = 2,000; a coDve~on factor to convert pounds of dirt t~ tODS of dirt

TABLE 9 - 9 - G - 1

DIRT.CONDmONS AND MOISTURE CONTENT
(H = Percent)

Dirt Conditions

Dry
Moist
Wet

H

2.0
15.0·
50.0..

TABLE 9 -9 - G-2

MAXIMUM DIRT WEIGHT (I) THAT CAN BE STORED IN A TRUCK
(User should provide the value for H. For truck piling use t~e.following for guidelines)

Vehicle Type

Light Duty Pick-up Trucks
Utility Vehicles
Medium'Duty Flat-bed Trucks and Multi-stop Trucks

.Heavy-Duty Flat-bed Trucks .
Light/Heavy duty garbage dump and ready mix Cona-ete Trucks
Heavy/Heavy ~utywaste dump trucks, Tractor Trailer Trucks

Maximum.Weight of the Dirt (I)

(2,000 to 6,000) -* (Wt.** of Empty Tru,*)
(67001 to 10,000) - (WL of Empty Truck)
(10,001. to 16,000) - (Wt. of Empty Truck) ,
(16,001 to 19,5(0) - (Wt. of Empty Truck)
(19,5001 to 33,000) - (Wt. of Empty Truck)
(33,001 or More) - (Wt.ofEmptyTruck)

* ..- .. = Minus sign or subtraction sign **

EXAMPLE

"Wt.- '= Wejpt

Example of Estimating Emissio~ (E) for Dirt Pushing Operations
(E = p«?unds per day)

(E = 0.00112 x ({[(G=2Smph)/Sl.3j /{[(H=20% =O.02)/2J1.4j) x (I={10,OOOlbsjJ =2,000] tons) =28.63)
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TABLEA9-'-H
.~,' ,", 'Il :,',' ;. .:\ ~ ", i, '~i·•• ~

ESTIMATING EMISSIONS FROM BUILDING WRECKING
. . (pow:~/Day)

E = 0.Q0042* xJ

~ , .•'c. . .<

J =, BuildiDg volume haDcUed per day (Useen_·-Ior the following infomuztion); or
, '1 = (Nx.OxP)/Q

where,
N = Width ofbuildiDg in feet
o == LeDgth ofbuildiDg in feet
P =Height ofbuildiDg in feet
Q = Number of~JS required to demolish a buildiDg

. * =~oUDds ofPMIO Per Cubic Feet

(

(
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INFORMATION
FOR

ASBESTOS EMISSIONS DURING
DEMOliTION AND RENOVATION OF PROJECT
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TABLEM·IO

ESTIMATlNG ASBESTOS EMISSIONS FROM DEMOLITION AND- RENOVATION ACTMTJES
. (POUNDS PER DAY)

SOURCB"
TYPE'" ~f ~' .;~~~~ ~~~~~~,:~~ .~~!~f~tl~~

Table 9 • 10 • A

____tor
(0.00006 Ibs/ft3).x

__ Ft3 of Building·
Disturbed/Day

Default value
Example: Estimated value· . or Estimate Emission Factors uijnl Project Specific Data and APPropriate Tables

Default Value . Use this value instead of estimating project specific emission factor
Tables with examples to estimate emissions and project specific emission factors

Asbestos Removal Qr Asbestos
, in Structural" Debris

•

••

>. \0,
t-'

i-

/~
~,



TABLEA9·10-A

ESTIMATING EMISSIONS FROM DRY REMOVAL OF ASBESTOS
(Emissions .:Ssociated with wet Temoval ofasbe-tos sl.ollld 'be incb.«led as emissioizs after

. implementation ofmitigation measure. See Table 11-10 Appendix 11.)
. (pounds/Day)

E = {[(F/G) x (H/I) x (J/K) x (LIM) x (N/O) x (P)]/[(Q) x (R) x (Sm x (N/O)]}

Where,
E = Asbestos emissions dmiDg the dry asbestos removal activities
Ft3 = Cubic feet ' .
F = Typical number of fibers counted per cubic meter ofwork area

(Sx If!' to 80x liP fibers per cubic·meter is the 1'Il1Ige oftlSbestos concentrrltion in Q. typical w01'k
1l1'eIl.) .

G = 35.315 cubic feet, a conversion factor to couvert 1 cubic meter into cubic feet
H =. LO nanograms, a weight of30 asbestos fibers
I = 30.0, number of fibers weigh equivalent to llWlograJD
J = 22046 pounds, a conversion factor to convert 1 kilogram into pounds
K = 1012DaD~ ~ conversion factor to COD~1 kilogram into DaDograDlS

L = Volume of air released during M hours to the atmosphere during air cbaDges
Us~, equals to ={lxVxW.xX

Wher~,

U = Width of a room from which air escapes or is released
V = Length of a room from which air escapes or is. released
W. = Height of a room from which air escapes or is released
X = number· of rooms from which air escapes or is released

M = Rate in Hours by which (L) amount of~ is released to the atmosphere
N = 0.0283 cubic meters, a conversion factor ~o convert 1 cubic foot to cubic meters
o - 1 cubic foot .
P = Total number of hours the air is released to the atmosphere
Q = VIr; where,

V =' Volume of asbestos bearing surfaces, i.e.,

For Ceiling a x b x e
For Pipelines {(a x ex pi x(OD)2/4]) - (a x c x pi x [(ID)2j4])}

For rectangular or square object: For circular surface:

a =Width of the asbestos bearing object a = Length of asbestos bearing object
b = Length of the asbestos bearing object b =Square of outer and/or inner.

ctiam~ter

c·=Number of asbestos bearingobj~ c = Number of asbestos bearing
objects

pi =.3.14159265

R = Thickness of in-place asbestos in inches;
in same unit (Foot) as a, b, 00 and ID

S = 0.083 feet, a conversio~ factor to convert 1 inch
T .:: 1.0 inch

OD = Outer diameter of the pipeline .

ID = Inner diam~terof the pipeline
[OD - (2R)]
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EXAMPLE

Example ofEstimating Emissions from Dry Removal ofAsbestos From a Ceiling .
Source:SCAQMD's Ru· ~ 14(13 staff report .

.. . .~.

F=15xw6.~~ cUbic meter Of!'Ofk area" . .
(5 x 106 to 80 x 106 fibers per cubic meter is the rcmge of asbestos concentration in a typical
work area. . '.,

. L =2,250 F~ of air released during M hours to the atmosphere (U=15 feet, V=15 feet, W=10
feet,&X= 1)

M = 1 Hour (rate ofone chaDge per hour) .
'p = 8 Hours (for 8 hour shift with the rate of ODe change per hour)
Q = 22S square feet of asbestOS. beariDg surfa.ce (a =15,~ =15, c =1) for rec:taDgulat objects; or

[Forpipelipes .(a z c) % (pix {[(b =outer ditlmeterrJ/4.0)) - (pi x {[(b =inner
ditlmeter)21/4.O})] ~' _ ' .

R = 0.5 inches [For Pipe6nes (Q X c) x (pix {[(b=~,;ii;::/ltthe asbestos thickness)2J/4.0) )

E = im;,JfflI~==~:;:W;=o.~11c8)J/I(225)x(OS)x(iJ.083/1)X
(0.0283/1)]) .

=0.00006 pounds of asbestos per cubic feet of structure demolished or renovated
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TABLE A9 • 10 • A-I

INPUT ASSUMPTIONS TO DETERMINE ASBESTOS EMISSIONS FROM
DEMOLITION AND RENOVATION ACTIVITIES AT SINGLE-UNIT DWELLING

BLDG LOCATION OF ASBESTOS ASBESTOS CONTENT
In Place Thickness ASBESTOS REMOVED
Amount Demolition Renovation

Model A Furnace 72 Ft2 3.0 inch/T 18.0 Ft3 18.0 Ft3

Ducts 5.0 inch 60 Ft 2.0 inch/P 18.0 Ft3

Waste Generated 4.0 Yard3 . 3 Yard3

Model B Furnace 72 Ft2 3.0 inch/T 18.0 Ft3 18.0 Ft3

Ducts 5.0 inch 60 Ft 2.0 inch/P 18.0 Ft3 18.0 Ft3

Walls (Interior) 112 Ft2 0.6 inch/B 6.0 Ft3

Waste Generated 5.0 Yard3 4 Yard3

Model C Furnace 72 Ft2 3.0 inch/T 18.0 Ft3

Ducts 5.0 inch 60 Ft 2.0 inch/P 18.0 Ft3

Walls (Exterior) 1,184 Ft2 0.3 inch/A-C 25.0 Ft3

Shingles
Ceiling 1,288 Ft2 0.5 Inch/S 54.0 Ft3 54.0 Ft3

Waste Generated 12.0 Yard3 5 Yard3

TABLE A9 • 10 • A · 2

INPUT ASSUMPTIONS TO DETERMINE ASBESTOS EMISSIONS FROM
DEMOLITION AND RENOVATION ACTIVITIES AT THESE STRUCTURES

BLDG LOCATION OF ASBESTOS
In Place
Amount

ASBESTOS CONTENT
Thickness ASBESTOS REMOVED

Demolition Renovation

Small School
Size
43,200 Ft2

Boiler 100 Ft2

Steam Piping 30.7 Ft3

Exposed 2.5 inch 100 Ft
Concealed 0.75 inch 1500 Ft

Hot Water Piping
Concealed 2.0 inch 200 Ft
Concealed 1.0 inch 350 Ft

Ceiling 43,200 Ft2

Waste Generated

2.5 inch/T

1.0 inch/P
1.0 inch/P

0.25 inch/C
0.25 inch/C
0.5 inch/S

21.0 Ft3

30.7 Ft3

1,800 Ft3

207 Yard3
1,800 Ft3

200 Yard3

Ft Feet.
Ft2 Square Feet
Ft3 Cubic Feet
T Trowelled-on Asbestos Material
P Premolded Asbestos Material
B Wallboard Asbestos Material
C. Corrugated Paper Asbestos Material
A-C A/C, Le., Asbestos/Cement Material
S Sprayed-on Asbestos Material
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TABLE A9 - 10 -A • 2 (Cont.) (
INPUT ASSUMPTIONS TO DETERMINE ASBESTOS EMISSIONS FROM

DEMOLITION AND RENOVATION ACTIVITIES AT VARIOUS STRUCTURES

BLDG LOCATION OF ASBESTOS ASBESTOS CONTENT
In Place Thickness ASBESTOS REMOVED
Amount Demolition Renovation

Medium School Boiler 450 Ft2 2.0 inch/P 98.0 Ft3

Size Steam Piping 63.0 Ft3

122,800 Ft2 Exposed 3.0 inch 65 Ft 1.0 inch/P
Concealed 2.0 inch 165 Ft 2.5 inch/P
Concealed 1.0 inch 1,800 Ft 2.5 inch/P

Hot Water Piping
Concealed 2.0 inch 360 Ft 0.25 inch/C
Concealed 1.0 inch 45 Ft 0.25 inch/C

Structural Steel 8,295 Ft3

Columns 10.0 inch 1,600 Ft 2.5 inch/S
Beams 6.0 inch 22,500 Ft 1.5 inch/S

Ceiling 103,000 Ft2 0.5 inch/S 4,629 Ft3 4,631 Ft3

Cafeteria Boiler 45 Ft2 2.0 inch/P
Steam Piping

Exposed 2.5 inch 36 Ft 1.0 inch/P
Concealed 0.75 inch 135 Ft 1.0 inch/P

Ceiling 8,100 Ft2 0.5 inch/S
Gymnasium (Furnace 90 Ft2 2.0 inch/T

Hot Water Pipes 2.0 inch 135 Ft 0.25 inch/C
Airducts 495 Ft2 0.25 inch/C

Beams 18.0 inch 630 Ft 1.5 inch/S
Waste Generated 1,457 Yard3 514 Yard3

Large School Boiler (2) 1,000 Ft2 3.0 inch/T 312.0 Ft3

Size Steam Piping 320.0 Ft3

271,000 Ft2 Exposed 3.0 inch 140 Ft 1.0 inch/P
Concealed 2.0 inch 1,200 Ft 1.0 inch/P
Concealed 1.0 inch 4,000 Ft 1.0 inch/P

Hot Water Piping- -
Concealed 2.0 inch 800 Ft 0.25 inch/C
Concealed 1.0 inch 100 Ft 0.25 inch/C

Structural Steel 18,482 Ft3

Columns 10.0 inch 3,500 Ft 2.5 inch/S
Beams 6.0 inch 50,000 Ft 1.5 inch/S

Ceiling 227,0000 Ft2 0.5 inch/S 10,208 Ft3 10,208 Ft3

Cafeteria Boiler 100 Ft2 2.5 inch/P
Steam Piping

Exposed 2.0 inch 80 Ft 1.0 inch/P
Concealed 1.0 inch 300 Ft 1.0 inch/P

Ceiling 18,000 Ft2 0.5 inch/S
Gymnasium

Furnace 200 Ft2 2.5 inch/T
Hot Water Pipes 2.0 inch 300 Ft 0.25 inch/C

Airducts 1,100 Ft2 0.25 inch/C (
Beams 18.0 inch 1,400 Ft 1.5 inch/S .......

Waste Generated 3,259 Yard3 1,135 Yard3
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TABLE A9 • 10 - A - 2 (Cont.)

INPUT ASSUMPTIONS TO DETERMINE ASBESTOS EMISSIONS FROM
DEMOLITION AND QNOVATION ACI'IVITIES AT VARIOUS STRUCTURES

BLDG LOCATION OF ASBESTOS ASBESTOS CONTENT
In Place Thickness ASBESTOS REMOVED
Amount Demolition Renovation

SmaD 0IIice BpiidiDg Boiler lOOFt2 . 3.oiDcb/T 25.0Ft3
Boiler Stack 4OFt2 1.5inchfP S.o Ft3

Size , Steam 'Piping 15.3 Ft3
. 7~Ft2 . Exposed 20 inch· 70Ft LOinchfP

Concealed 1.0 inch 250Ft LOinchfP
Hot Water Piping

Concealed 1.0 inch lOO'Ft l.OiDch/C
Ceiling 7)OOFt2 O.5inch/S 300.0 Ft3 300.0 Ft3

Waste Generated 38.0Yard3 34.0 Yard3

Medium Oftice BuildiDgBoiler 350 Ft2 3.0iDch/T 75.0 Ft3

Size ~team Piping 66.2Ft3

36,000 Ft2 Exposed 3.0 inch 120.0 Ft LOinchfP
Concealed 2.0 inch 100Ft LOinchfP
Concealed 1.0 inch 450Ft 1.0inchfP

Hot Water Piping
Concealed 2.0 inch 150Ft l.Oinch/C
Concealed 1.0 inch ,450Ft l.Oinch/C 00-

Ceiling 36,OOOFt2 l.Oinch/S 300.0 Ft3 3000.0 Ft3
Waste Generated 349Yard3 334 Yard3

LargeOftice Boilers (2) 8OOFt2 3.0iDch/T 200.0 Ft3

BaildiDg Steam Piping 434Ft3

Size Exposed 3.0 inch 360Ft 1.0 iDchfP
288,000 Ft2 Concealed 2.0 inch 650Ft 1.0inch/P

Concealed 1.0 inch 3,300Ft 1.0 inch/p --
Hot Water Piping

Exposed 2.0 inch 1,100 Ft 1.0 inchfP
Concealed 1.0 inch 3,300 Ft 1.0 inchfP

Ceiling 38,000 Ft2' 05inch/S 24,000 Ft3 24,OOOFt3
SbUctural Steel -- 21,SOOFt3 .

Columns 12.0 inch 3;900 Ft 3.0 iDch/5
Beams 6.0 inch 58,OOOFt 1.5 iDch/S

Ceiling 288,000 Ft2 LOinch/S 24,oooFt3 24,000 Ft3
Waste: Generated 5,128Yard3 '2,666 YartP
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. TABLE A!J •10 - A - 2 (~Dt.)

'{INPUT ASSUMPTIONS TO DETERMINE ASBESTOS EMISSIONS FROM
DEMOLmON AND RENOVATION ACTIVITIES AT VARIOUS STRUCTURES

BLDG LOCATION OF ASBESTOS MBESTOS CONTENT
In Place Thickness ASJlESTOS REMOVED
Amount Demolition Renovation

SmaUHotei BoUer 440FtZ 3.0 iDcb/T 110Ft3S= .Steam Piping . '18S.0Ft3 10Ft3

69,320 Ft2 Exposed 3.0 inch 120Ft LOinch/p
Concealed -2.0 inch 170Ft LOinch/p
Concealed 1.0 inch 900Ft 1.0 inch/p

Hot Water Piping
Concealed 2.0 inch 290Ft LOinch/p
Concealed LO inch ,900Ft' 1.0 inch/p

Strue:tural Steel" - - . 5,542Ft3
Columns 10.0 inch .'-
Beams 6.0 inch

Ceiling 2,400 Ft2 1.0 inch/S 2OO.0Ft3 2ooFt3
Waste Generated 671 Yard3 24 Yarcf3

Large Hotel Boilers (2) 860 Ft2 3.0 iDch/T 215.0 Fl3.
Size Steam Piping 348.0Fi3 30.0 Ft3

221,184 Ft2 . Exposed 3.0 inch 360Ft 1.0.iDch/p
Concealed 2.0 inch 500Ft 1.0 inch/p
Concealed 1.0 inch 2,600Ft 1.0inch~

Hot Wate~Piping (
Concealed 20 inch 860Ft 1.0 inch/p
Concealed 1.0 inch 2,600 Ft 1.0 inch/p

Structural Steel 16,625 Ft3
Columns 120 inch 3,000 Ft 3.0 inch/T
Beams 6.0 inch 45,000 Ft ' 1.5 inch/T

Ceiling 3,750 Ft2 1.0 incJt/S 308.0 Ft3 313 Ft3
Waste Generated· 1,487 Yard3 39Yard3

Small Store Boiler 100 Ft2 .3.0iDcb/T 25Ft3 25Ft3
Size Boiler Stack 4OFt2 l.5·indl/p SFt3 3Ft3

Steam Piping 11.0 Ft3 3Ft3
2,800 Ft2 Exposed 2.0 inch 70Ft 1.0 inch/p

Concealed 1.0 inch 100Ft 1.0 inch/p
Hot Water Piping

.Concealed 1.0 in~ 40Ft 1.0 mchff
Waste Generated 4.0Yard3 4Yard3

Medium Store BoUer 100 Ft2 3.0 iDch/T 25Ft3 25Ft3

Size Boiler Stack .(j() Ft2 1.5 inchjP 7.sF~
Steam P~ping 36.0Ft3 10.6 Ft3

65,7OOm Ft2 Exposed 2.0 inch 190Ft 2.0 inch/P
Concealed 1.0 inch 600Ft 2.0 inch/p
Waste Generated 8.0 Yard3 4YarcP

(
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TABLE A9 - 10 - A - 2 (Cont.)

INPUT ASSUMPTIONS TO DETERMINE ASBESTOS EMISSIONS FROM
DEMOLITION AND RENOVATION ACTIVITIES AT VARIOUS STRUCTURES

BLDG LOCATION OF ASBESTOS ASBESTOS CONTENT
In Place . Thickness ASBESTOS REMOVED
Amount Demolition Renovation

Small Hospital Boiler 100 Ft2 3.0 inch/T 25.0 Ft3 25.0 Ft3

Boiler Stack 40 Ft2 1.5 inch/P 5.0 Ft3 5.0 Ft3

Size Steam Piping 63.0 Ft3

14,400 Ft2 Exposed 2.0 inch 70 Ft 1.0 inch/P
Concealed 1.0 inch 420 Ft 1.0 inch/P

Hot Water Piping
Concealed 1.0 inch 600 Ft 1.0 inch/C 49.1 Ft3" 3.0 Ft3

Ceiling 800 Ft2 0.5 inch/S 33.3 Ft3

Waste Generated 207 Yard3 200 Yard3

Medium Hospital Boiler (2) 450 Ft2 3.0 inch/T 112.0 Ft3 112.0 Ft3

Stacks (2) 100 Ft2 1.0 inch/P 8.3 Ft3 8.3 Ft3

Size Steam Piping 419.0 Ft3 419.0 Ft3

60,000 Ft2 Exposed 3.0 inch 60 Ft 1.0 inch/P
Concealed 2.0 inch 1,500 Ft 1.0 inch/P
Concealed 1.0 inch 2,500 Ft 1.0 inch/P

Hot Water Piping
Concealed 2.0 inch 1,500 Ft 1.0 inch/C
Concealed 1.0 inch 2,500 Ft 1.0 inch/C

Structural Steel 11,380 Ft3

Columns 10.0 inch 9,400 Ft 2.5 inch/S
Beams 6.0 inch 14,400 Ft 1.5 inch/S
Waste Generated 1,324 Yard3 14 Yard3

Large Hospital Boilers (2) 900 Ft2 3.0 inch/T 225.0 Ft3 225.0 Ft3

Stacks (2) 225 Ft2 1.0 inch/P 18.8 Ft3 18.8 Ft3

Size Steam Piping 3,015 Ft3 26.2 Ft3

316,000 Ft2 Exposed 3.0 inch 400 Ft 1.0 inch/P
Concealed 2.0 inch 6,580 Ft 1.0 inch/P
Concealed 1.0 inch 24,000 Ft 1.0 inch/P

Hot Water Piping
Exposed 3.0 inch 400 Ft 1.0 inch/P
Concealed 2.0 inch 6,580 Ft 1.0 inch/P
Concealed 1.0 inch 24,00 Ft 1.0 inch/P

Ceiling 38,000 Ft2 0.5 inch/S 1,583 Ft3

Waste Generated 538 Yard3 30 Yard3

Small Industry Boiler 1500 Ft2 2.5.0 inch/T 312 Ft3 312 Ft3

Size Steam Piping 500 ft 1.2 inch/P 78.5 Ft3 1.9 Ft3

Boiler Exhaust Duct 214 ft2 0.5 inch/T 44 Yard3 8.9 Ft
Waste Generated 44 Yard3 37 Yard3

Medium Industry Boilers 10,000 Ft2 2.5 inch/T 215.0 Ft3 2,083 Ft3

Size 12 inch Steam Piping 1,500 Ft 1.2 inch/P 471.2 Ft3 6.9 Ft3

Boiler Exhaust Duct 680 Ft2 0.5 inch/T 28.3 Ft3 28.3 Ft3

Waste Generated 287.0 Yard3 236.0 Yard3
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Table A9 • 10 • A • 3

EXAMPLES OF INDUSTRIES WHERE ASBESTOS IS FOUND
IN

MANUFACTURING PROCESSES
(

Paper Manufacturing
(Table 5-64, Page 5-55)*

Friction Material Manufacturing
(Table 5-65, Page 5-56)*

Vinyl/Asbestos Floor Tile Manufacturing
(Table 5-67, Page 5-60)*

Asbestos-Reinforced Plastics
(Table 5-68, Page 5-61)*

Phenolic Modeling Compounds Manufacturing
(Table 5-68, Page 5-61)*

Asbestos/Cement Products Manufacturing
(Table 5-66, Page 5-58)*

Brake-Shoe Rebuilding Plant
(Table 5-74, Page 5-66)*

Shotgun Shell Manufacturing
Asbestos Board Fabrication

(Table 5-76, Page 5-68)*

Coatings And Sealants Manufacturing
(Table 5-69, Page 5-63)*

Gaskets and Packing Manufacturing
(Table 5-70, Page 5-63)*

Chlorine Manufacturing
(Table 5-72, Page 5-64)*

Asphalt Concrete Manufacturing
(Table 5-73, Page 5-66)*

Asbestos Milling
(Table 5-63, Page 5-52)*

Asbestos Textiles Manufacturing
(Table 5-71, Page 5-64)*

Prefabricator of Ale Building Products
(Table 5-75, Page 5-68) *

Asbestos Drilling Fluids (Petroleum Industry) (

Use These Tables For Model Parameters. These Tables are provided in EPA Report Titled,
National Emission Standards For Asbestos -- Background Information For Proposed Standards, 1987
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INFORMATION
FOR

ENERGY CONSUMPTION IN VARIOUS STRUCfURES
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TABLEA9 -II

EMISSIONS FROM ELECTRICI1Y CONSUMPTION BY LAND USES
(Pounds Per Day)

E = ({[F x G]/365}/1(00) x H

Where,

E Emissions of criteria pollutants in pounds per day due to electricity consumption by land uses
F = Gross square foot (see Environmental Document) of each type of land use except for

residential uses; or
= Number of units for residential land use (see Environmental Document)

G Electricity usage rate to determine annual usage (see Table A9 - 11 - A)
Varies according to the type of land use (see Environmental Document)

H Emission factors in pounds per megawatt-hours (see Table A9 - 11- B)
Varies according to the type of criteria pollutant

TABLE A9 - 11 - A

ELECTRICI1Y USAGE RATE (G)
(To Determine Annual Consumption, Kilowatt-hours)

(

Land Use Type

Residential
Food Store
Restaurant
Hospitals
Retail
College/University
High School
Elementary School
Office
Hotel/Motel
Warehouse
Miscellaneous

Unit Type

Kilowatt-hour/Unit/Year
Kilowatt-hour/Square feet/Year
Kilowatt-hour/Square feet/Year
Kilowatt-hour/Square feet/Year
Kilowatt-hour/Square feet/Year
Kilowatt-hour/Square feet/Year
Kilowatt-hour/Square feet/Year
Kilowatt-hour/Square feet/Year
Kilowatt-hour/Square feet/Year
Kilowatt-hour/Square feet/Year
Kilowatt-hour/Square feet/Year
Kilowatt-hour/Square feet/Year

Usage Rate

Average for Southern California Edison
and Los Angeles Dept. of Water and Power

5,626.50
53.30
47.45
21.70
13.55
11.55
10.50
5.90

12.95
9.95
4.35

10.50

(

TABLEA9 -11- B

EMISSION FACTORS (H) FOR EACH CRITERIA POLLUTANT FROM
CONSUMPTION OF ELECTRICI1Y

(Pounds Per Megawatt-Hours)

Pollutant Type CO ROC· NOx SOx PM10

0.20 0.01
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TABLE A9 - 11 - C

ESTIMATING REMAINING EMISSIONS OF EACH POLLUTANT AFTER REMOVING
CONTRIBUTED FRACTIONS BY EACH SOURCE CATEGORY

N = [(E - (01 + 02 + 03 + On)

Where,

N Remaining Non-mitigated Electricity consumption emissions after the removal of all source
categories for which mitigation measures are included.

E Total Non-mitigated Electricity Consumption Emissions of a Criteria Pollutant. (See above
methodology)

01, 02, 03, On = Emissions of a Criteria Pollutant Associated with Each Source Category for
which mitigation measures are included. (See Table A9 - 11 - D)

TABLE A9 - 11 • D

ESTIMATING PRE-MITIGATION EMISSIONS OF EACH POLLUTANT FOR EACH
SOURCE CATEGORY

01, 02, 03 ··0 n = [(ER x 11)], OR [(ER x IV], OR [(ER x 13)], OR [(ER x In)]

Where,

01, 02, 03 0 n = Source Category's Market Segment of Total Non-mitigated Emissions
(See Table A9 - 11 - D to detennine which source category the mitigation measure is going to impact to
obtain emission reductions. Use respective percent value to extract the fraction ofnon-mitigated emissions
associated with that source category. )

E = Total Non-mitigated Electricity Consumption Emissions of Each Pollutant.
(Utilizing Table A9 - ll-A and Table A9 - 11- B methodologies)

11,12,13,.....In = Percent of Total Non-mitigated Emissions For Each Source Category
(See Table A9 - 11 - E to detennine which source category the mitigation measure is going to impact to
obtain emission reductions. Use respective percent value (fraction) for I to extract the fraction ofnon­
mitigated emissions associated with that source category.)
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TABLE A9 - 11 - E

SOURCE CATEGORIES (I) OF PRE-MITIGATION ENERGY USE IN
(RESIDENTIAL, COMMERCIAL AND INDUSTRIAL SECfORS

(Committee Draft EnerBY Efficiency Report, 1990, California Energy Commission)

(Percent of the Total Pre-mitigation Energy Use Per Project)

Source Category Electricity Source Category Electricity
(Percent) (Percent)

Residential Commercial

Lighting 13.70 Indoor lighting 38.24
Cooking 4.50 Outdoor lighting 4.55
Refrigeration 20.40 Refrigeration 11.26
Freezer 3.90 Cooking 1.04
Dishwasher: Ventilation 9.92

Hot water wash 0.80 Space heating 2.52
Dishwshr Motor 2.40 Space cooling 19.19

Furnace fan 1.60 Water heating 0.87
Clothes Dryer 6.80 Office Equipment 1.86
Clothes Washer: Miscellaneous 10.57

Hot water wash 1.30 Industrial
Motor 0.90 Services including: 15.90

Space Heating 7.60 (Transport, Communication & Utilities)
Space Cooling 7.00 Unclassified industries 1.96
Water heatins: Other industries 10.87

Non-solar 3.20 Process Industries 22.20
(Solar 0.04 Pollution Control 3.30

Pump 0.20 Motors 16.19
Swimming pool heating: Space cooling/Ventilation 12.03

Non-solar 0.060 Refrigeration 1.53
Solar 0.90 Street lighting 2.23
Pump 3.40 Lighting 7.54

Water Bed 2.80 Process heat 5.49
Color TV 4.80 Process Electric 0.59
Miscellaneous 0.180 Miscellaneous 13.70

(
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TABLEA9-12

ESTIMATING EMISSIONS FROM NATURAL GAS CONSUMPTION
BYLAND USE

(pounds Per Day)

E = ({[FxG]/30}/l000000) xH
'Where, '

E =" Emissio~of"aiteria pollutants due to Datura1 gas CODSUDlption land uses
F = Gross"sqUare foot of each type of land use (see Environmentlll Document)

except for residential and industrial uses; or . ' " ,
= Number ~fUDits for. residential land use (see Environmentlll Document); or
= N~ber of meters (per business) as in an industrial park (see Environmentll1 Document)

G =. Natural gas usage rate ~o determine daily usage (see Table A9 - 12 - A)
Varies according to the type of land use

H ~ Emission factors in pounds per million cubic feet (see Table A9 - 12 - B)
Varies according to the type of aiteria pollutant "

TABLEA9·12-A

NATURAL GAS USAGE RATE (G)
(T~ DetamiDe Daily CoDs1imptiOD)

Land Use Type UDitType " Usage Factor

Residential
Single Family Units
Multi~FamiJy Units

Nomesidential
Industrial

Hotel/Motel
Retail/Shopping Centers
Office

Cubic Feet/UDit/Month
Cubic Feet/Unit/Month

. Cub~c Feet/CUStomer/Molith

Cubic Feet/SquareFeet/M~
Cubic Feet/Square Feet/Month
Cubic Feet/Square Feet/Month

6,665.0,
4,011.5

241,611

4.8
2.9
20

TABLEA9 -12 - B

EMISSION FAcrORS (H) FOR~CHCRITERIA POLLUTANT
. From Consumption ofNatural Gas

(POUDds Per Million Cubic: Feet)

co·

20.0

Changed November 1993

ROC

5.3

NOx

80.0 (JOT Residential Use); or
120.0 (JOT Nonresidentitll Use)
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N ~ [E-(Ol + ~ + OJ +-._On>l
Where,

N = Remaining Non-mitigated Natural Gas consumption emissions after the removal of all source
categories for which mitigation measures are included. '

E = Total Non-mitigated Natural Gas CoDSU1DptiOD Emissions of a Criteria Pollutant. (See above
methodology) .

01'·~~ •••--.On = Emissions of a Criteria Pollutant Associated with Each Source Category for
which mitigation measures are included. (See Table A9 - 12 - D)

TABLEA9 -12· D

ESTIMATING PRE-MITIGATlON'EMISSIONS OF EACH POLLUTANT FOR EACH
'. · SOURCE CATEGORY

01,~ OJ·_·On =[(ER'x 11)], OR [~R x IV], OR [(ER x 13>], OR.._ .• [(ER x ~)]

Where,

01, O~ OJ._..•On = Source Category's Market Segment ofTotal Non-mitigated EmissioDS .
(See Table A9 - 12 - D to determine which source eategoIy. the mitigation meosure is going to impact to
obtllin emission reductions. Use respective percent value to extrflCt the fraction ofnon-mitigated
emissions IlSsocilzted with tJuzt source CIltegOry.)

E = Total Non-mitigated Natural Gas CoDSU1Dption EmissioDS ofEach Pollutant.
(Utilizing Table A9 - 12 - A and Table A9 - 12 - B methodologies)

11' lo I3,.._ln =Percent ofTotal Non-mitigated Emissions For Each Source Category
(See Tllble A9 - 12 - E to determine which source category the mitigation meosure is going to impllct to
obtllin. emission reduitions. Use respecti.ve percent value (frtlCtion) for I to eztnzet the frrzction ofnon-
mitigilted emissions QSsocitzted with tJuzt source category-) .
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TABLE A9 • 12 • E

SOURCE CATEGORIES (I) OF PRE-MITIGATION ENERGY USE IN
RESIDENTIAL, COMMERCIAL AND INDUSTRIAL SECl'QRS

(Q'mmittee Draft Energy Efticieng Report. 1990, California Energy Commission)
. . .

(percent of the Total Pre~mitigationEnergy Us~ Per Proje~)

Source Category Natural Gas Source Category Natural Gas
(percent) (percent)

ResideDtiai Commercial
I,igbring . 0.0 Indoor lighting 0.00
Cooking 5.50 Outdoor lighting 0.00
Refrigeration . 0.0 Refrigeration 0.46
Freezer 0.0 Cooking 6.32
Dishwasher: Ventilation 0.00

.. Hot water wash 8.9 Space heating 27.10
Dshwshr Motor 0.0 Space cooling 7.87

Fumacefan 0.0 Water heating 9.92
Oothes Dryer 2.10 Office Equipment 0.00
Clothes Washer: Miscellaneous 48.33
Hot water wash 8.90 Industrial

Motor 0.00. Services includiDg: 3.99
Space Heating 45.70 (Transport, Communication & Utilities)
Space Cooling 1.00 Unclassified industries . 0.89
Water heating: Other industries 0.00

Non-Solar 22.20 Process Industries 3739
Solar . 0.10 Pollution Co~trol 0.71
Pump 0·90 Motors 0.00

Swimming pool heating: Space coolingfVentilation 0.00
Non-solar 6.60 Refrigeration 0.00
Solar 1.00 Street lighting 0.00
Pump 0.00 Lighting 0.00

Water Bed 0.00 Process heat 0.00
Color TV 0.00 Process Electric 25.04

. Miscellaneous . 1.6 Miscellaneous 0.00
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INFORMATION
FOR .

ARCHITECIURAL COATINGS AND OTIiER COATING MATERIALS

A9-121



.. -.

TABLEA9·13

.ESTIMATING EVAPORATIVE EMISSIONS FROM
ARCHITECTURAL.COATINGS AND BUILDING MATERIALS

(poUDds Per Day)

.. E = [(FxG)/(l,OOO)] x(H]
. Where,

E = Non-mitigated emisSiOl:1S ofReactive Organic Compounds (ROCs) from architectural
coatings . . .
(These emissions~ be during exteriorfinish and interiorfinish p1uJses ofthe project
constnlCtion. Ifthese phases tlTe overlIzpping with otherpluzses ofthe construction, these
emissions should be combined with ROCemissionsfrom other jlhQses. These combined
emissions should be used to determine project signiftamce.) .

F = Pounds ofROC emissions.. (If UDbown, use Tab~ A9 - 13 - B for this value. These values
are~ for 1000 square feet area to be coated 1 mil thick .)

G = Total exterior and/or interiO( area to be coated
(lfunlcnown,.use TflbleA9 - 13 - C methodo1Qgy to determine this value. Thickness should
tzlwap be erpressed in "mils"for this meth0d01Qgy to work.)

H = Required "miJs" of coating thickness for the project. (Ifunknown, use 17.5mils for exteriorand
interiorwillis, and 3 mils fOT.wood llIUl metIll surftzeeS. Also; use Tllble A.9 - 13 - A. for mil
thieJeness defllUlt values for cOlltings on vlDiOus surfaces.)

TABLE·A9 - 13 - A

DRY FILM THICKNESS (H)
(Mils)

Clanged November 1993

. Surface Type

WoodfMetai
ConcretefMasoory
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TABLE A9 - 13 - B

ESTIMATING NON-MITIGATED EMISSIONS OF REACI1VE ORGANIC
COMPOUND~(ROCs) FROM AR COATINGS

. (Value for~ iI,:Pounds for 25 % Transfer E~ cieni)1"ofAir Atomized .Spray Equipment.)

. (This tible provides vael (ROC)~ for 1 f!Iil thick 1000 St[IUlTe feet area for Il1l VOC limits included in
RUle 1113. Rule 1113 should be consultedfor co7'1'eSp01UJing coating types.)

Rule 1113 limits
(Gr3ms/Liter)

Rule 1113 limits
(pounds/Gallon)

Coati. Clean-up Solvents
(GallODS/1OOO SF) Percent

ROCs(F)
lbs/l,OOO SF

. Conventiooal CoatiDgs
(Conventionlll coatings assumed toJuzve 66.26percent by weightso~ and 10.45pounds pergallon density.)**

780 6.49 2lJ.67 10.0' 149.34
730 6.07 13.78 . 10.0 93.71
680 5.66 10.78 10.0 68.97
6SO 5.41 9.54 10.0 58.62
600 4.99 7.75 10.0 44.38
S80 4.83 729 10.0 . 40.60
~ ~ 6~ W.o ~S

500 4.16 5.77 10.0 28.24

High SoIi~ Coaf:iDgs
(High solids cOlltings assumed to have 77.35 percent by weight solids, and 11.33poundS perglllion density.)**

420 3.49 16.64 . 15.0 21.91
400 3.33 15.58 15.0 1JJ.75
350 2.91 ·11.~ 20.0 16.98
346 2.88 11.16 20.0 16.86
304 2.53 9.65 - 20.0 15.I1

.234 1.95 7:z2 20.0 12.67

Water Based Coatings
(Water-btued coatings assumed to have 47.67percent by weight solids, and 10.54poundspergallon density. )**

. 310 2.58 20.00 5.0 22.85
262 2.18 16.47 5.0 19.25
2S8 . 2.15 16.25 5.0 19.03
253 2.10 15.87 5.0 18.65
250* . 2.08 15.72 5.8 18.50
244 2:03 14.89 5.0 17.59
217 1.81 13.28 5.0 15.97
152 1.26 . 8.98 . S.o lL6
148 1.23 8.76 5.0 11.39
103 0.86 5.96 5.0 851
75· 0.62 4.18 5.0 6.66

*
**
1.

Ifunknown use 2.08 pounds/gallon.voe coatings for exterior walls.
ARB's test results in-l988 report for Rule 1113 sales survey. .
Architectural coating emissioDS are currently expressed in terms ~fVolatile Organic Compounds
(Voe), however, the term VOC has been incorporated under the larger category of Reactive Organic
Compounds (ROC). (See ChIlpter 3, Section 3.1, Ozone, ofthis Handbookforclarijiaztion)

Changed November 1993 A9-123



ASSUMPTIONS:
1.

2.

3.

4.
s.
6.
7.

8.
9.

The use ofsolvents in the cleaning and painting ofthe structures will generate.,VoIatile~
C0mp01llld em-ODS." '. .
NOll-mitigated VOCs are those which should DOt eXceed Rule U131imits as CoatiDg is"appJied to the
surface. '. ' . . "

After removiDg % volume ofVOC (non-exempt s· .Ivent), water and exempt solvents, what remaiDs is
the % volume ofsolids.
N'on-exempt solvent cIeDsity is 736 pounds per gaBon ofsolvent.
&emPt soheDt (1, ~ 1 -TCA) deDsity is 11.06 pounds per gaBon of solveDt.
Water deDsity is 8.337.potmds per gaBon. . " . .
Water pcrceIIt byweight is assumed to be 3.5 times higher than that ofexempt sOlvent in the roaring
(ARB's ~est results in 1988 report for Rule 1113 sales survey.) .
For DOll-mitigated emissioDs, tniDsfer eflicieDcy is 2S Percent ofsolids applied to the Surface.
Mathematical formulation indicates that 1 gaBon of solids will cover 1 mil (O.()Ol inch) thick a 1604
square foot area. For the same amount ofcoaring if thickDess is increased, the size of the area that can
be coated wil:h that amoUDt of.paiDt will be proportioDa1ly decreased. For the same size of the area if
thickness is increased, the"amount of roaring will be proportionally increased.

TABLEA9 -13 - C

ESTIMATING·SURFACE AREA TO BE COATED (G)

Estimate interior and ext~rior are8: to be ~veredby using the following methodologies:

Resideatial Structures:

M~L :
It wtU estinuIted iJuzt every st[UllTe fot!t offloor space would require the cOtlting equivalent of27
st[UllTe feet ofsurjoce tueQ. This may actually be an underestimate, but aJIows for Don-coated
surfaces s1ich as windows, fireplaces, cab~ ~head r~Ssed ceiling lighting, etc.

For siDgl~ family units coDSider 1/7 acre of floor surface or lot size per unit·(ARB Report
March 1990). .
For multi-family upits 1/2lJ acre lot size per unit (ARB Report March 1990).

Method 2"

Exterior WaIl

1,280 square feet of exterior wall per siDgle-family unit; or,
1,800 square fe:et of exterior wall on average for other than siDgle-family UDits.
(Energy and Labor in the Construction Sector, HannoD, et.al.).

Interior wan
The exterior wall amount can be tripled to consider interior walls, ceiling coatiDgs, trim, etc.

NOD-residential Structures:

For nonresidential structures (schools, shopping mallS, etc.) rooms will be larger in size,
ceilings will be acoustic panels type. In this case, each of the floor areas can be multiplied by
2.0 to obtain the total area to qe coated.

Emissions from exterior. and interior walls should be estimated and reported separately.
These emissions should be combined with emissions from other construction activities.

-(

(
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TABLES TO ESTIMATE CUMULATIVE IMPACfS
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TABLEA9 -14

OPTIONAL CUMULATIVE IMPACT ANALYSIS
BASED ON ARB

PERFO~CESTANDARDS

STANDARDS

Rate Of Growth In Vehicle Miles Traveled Must Not Exceed The Rate Of Growth In Population
During The Life-span Of The General Plan, Specific Plan, Redevelopment Plan And Project Developments

If A/B > C/D The project is cumulatively significant for population related activities; and, the additional
vehicle miles traveled (VMT), average daily trips (ADT) and/or number of vehicles
(NOVs) has to be mitigated to the extent feasible before writing the Overriding
Consideration.

And/Or

If E/F > G/H The project is cumulatively significant for employment related activities; and, the additional
vehicle miles traveled (VMT), average daily trips (ADT) and/or number of vehicles
(NOVs) has to be mitigated to the extent feasible before writing the Statement of
Overriding Consideration.

(

Where,

Utilize growth in population to estimate impact on cumulative population related VMT, ADT, or NOV

A Calculated or estimated population related VMT, ADT or NOV due to the
project development for the build-out year;

B Anticipated cumulative population related VMT, ADT or NOV for each county; see Table A9
14-A;

C Calculated or estimated project related population (
due to the project development for the build-out year \,

D = Expected or Anticipated cumulative population for the City or County
in the Growth Management Plan and/or by SCAG for the build-out year;

Utilize growth in employment to estimate impact on cumulative employment related VMT, ADT, or NOV

E = Calculated or estimated employment related VMT, ADT or NOV for each County please see
Table A9 - 14 - A;

G = Calculated or estimated project related employment due to the
project development for the build-out year

H = Expected or anticipated cumulative employment for the City or County
in the Growth Management Plan and/or by SCAG for the build-out year.

(
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TABLE A9 - 14 - A (Cont.)
VEIllCLES MILES TRAVELED (VMT), AWRAGE DAILY TRIPS (ADT)

AND NUMBER OF VEmCLES (NOV)
Anticipated values for (8) or (F) by California Air Resources Board

1991 146,985,000 17,439,537 4,675,939 16,968,000 2,264,666 453,677

1993 151,751,395 17,764,296 4,744,948 17,606,802 2,327,741 465,623

1995 156,512,871 18,088,461 4,818,539 18,251,492 2,389,348 476,877

1997 161,264,510 18,411,738 4,883,763 18,902,069 2,449,486 488,401

1999 166,015,164 18,636,482 4,948,814 19,555,591 2,511,120 499,895

2001 170,768,770 19,059,188 5,014,073 20,213,037 2,574,251 511,520

2003 175,521,393 19,383,357 5,079,540 20,875,389 2,642,163 523,116

2005 180,270,080 19,707,319 5,144,838 21,537,742 2,707,247 535,239

2007 185,016,799 20,031,364 5,210,009 22,204,019 2,770,836 546,813

2009 189,762,535 20,355,046 5,275,098 22,873,241 2,834,176 558,382

1991 50,188,320 5,993,388 1,508,130 6,052,430 741,585 145,137

1993 53,229,172 6,225,234 1,558,423 6,437,085 772,840 150,854

1995 56,276,911 6,458,209 1,608,722 6,813,890 803,837 156,887

1997 59,336,454 6,692,321 1,676,519 7,180,883 834,558 163,235

1999 62,395,998 6,926,428 1,744,314 7,547,875 865,286 169,585

2001 65,450,622 7,160,065 1,810,504 7,917,811 896,132 175,822

2003 68,505,247 7,393,707 1,875,085 8,288,729 926,974 182,058

2005 71,558,888 7,627,342 1,939,667 8,660,627 957,819 188,297

2007 74,615,480 7,860,972 2,004,263 9,029,582 988,689 194,541

2009 77,670,105 8,094,597 2,068,888 9,401,481 1,019,581 200,791

1991 18,698,632 1,600,795 414,270 2,685,717 241,612 47,976

1993 20,360,230 1,719,243 433,136 2,953,602 255,391 50,065

1995 22,025,763 1,837,944 451,209 3,217,561 269,119 52,229

1997 23,693,263 1,956,923 472,309 3,481,521 282,385 54,327

1999 25,361,747 2,075,910 493,215 3,742,537 295,792 56,476

2001 27,030,232 2,194,850 514,773 4,003,553. 309,925 58,883

2003 28,697,732 2,313,807 537,831 4,263,588 324,049 61,290

2005 30,365,232 2,432,778 .560,895 4,524,604 338,174 63,698

2007 32,034,700 2,551,722 583,963 4,786,601 352,287 66,107

2009 33,702,201 2,670,690 607,043 5,047,617 366,417 68,519

1991 20,824,572 2,325,791 589,788 3,340,219 362,967 71,531

1993 22,342,539 2,448,566 620,030 3,611,048 385,701 75,913

1995 23,861,489 2,571,719 650,417 3,879,914 408,663 80,520

1997 25,387,325 2,695,277 686,712 4,141,911 431,571 85,250

1999 26,912,178 2,818,821 723,986 4,407,833 454,819 90,105

2001 28,428,177 2,941,645 760,404 4,678,662 479,138 95,073

2003 29,945,160 3,064,458 796,807 4,950,472 503,793 100,166

2005 31,462,143 3,187,291 832,285 5,222,282 528,129 105,146

2007 32,978,142 3,310,107 867,778 5,494,092 552,860 110,264

2009 34,495,124 3,432,942 904,395 5,765,901 577,251 115,262
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TABLE A9 - 14 - A (Cont.)
VEHICLES MILES TRAVELED (VMT), AVERAGB DAILY TRIPS (AD1)

AND NUMBER OF VEHICLES (NOV)
Anticipated values for (B) or (F) by California Air Resources Board

1991 999,000 130,005 175,683 310,000 4,460 2,230

1993 1,032,000 134,270 181,446 314,000 4,524 2,262

1995 1,065,000 138,535 187,376 319,000 4,588 2,294

1997 1,103,000 142,800 194,081 323,000 4,652 2,326

1999 1,141,000 147,065 200,773 328,000 4,716 2,358

2001 1,174,000 152,921 206,586 331,000 4,768 2,384

2003 1,202,000 156,551 211,524 334,000 4,810 2,405

2005 1,230,000 160,181 216,449 337,000 4,850 2,425

2007 1,258,000 163,811 221,366 340,000 4,892 2,446

2009 1,286,000 167,441 226,271 343,000 4,934 2,467

(

1991 340,000 45,320 68,666 58,000 842 421
1993 359,000 47,884 72,551 60,000 870 435

1995 378,000 50,448 76,436 62,000 898 449

1997 396,000 52,826 80,040 64,000 926 463

1999 414,000 55,205 83,644 66,000 956 478

2001 432,000 57,627 87,313 68,000 982 491
2003 451,000 60,090 91,046 70,000 1,006 503
2005 469,000 62,555 94,781 72,000 1,030 515

2007 488,000 65,019 98,514 73,000 1,052 526 (
2009 506,000 67,484 102,248 75,000 1,076 538

1991 72,000 7,473 19,162 13,000 188 94

1993 75,000 7,854 20,139 15,000 206 103
1995 79,000 8,220 21,078 16,000 224 112
1997 82,000 8,560 21,948 17,000 242 121
1999 85,000 8,896 22,811 18,000 260 130
2001 89,000 9,248 23,713 20,000 278 139

2003 92,000 9,632 24,697 21,000 296 148

2005 96,000 10,015 .25,679 22,000 312 156

2007 100,000 10,398 26,661 23,000 330 165

2009 104,000 10,782 27,645 24,000 346 173

1991 114,000 14,143 30,746 9,000 126 63

1993 121,000 14,979 32,562 9,000 134 67

1995 127,000 15,818 34,387 10,000 142 71

1997 134,000 16,619 36,128 11,000 152 76

1999 140,000 17,443 37,920 11,000 160 80

2001 147,000 18,293 39,768 12,000 168 84

2003 155,000 19,190 41,718 12,000 176 88

2005 162,000 20,065 43,620 13,000 184 92

2007 169,000 20,940 45,521 13,000 192 96

. 2009 176,000 21,841 47,481 14,000 200 100
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TABLE A9 -15

OPTIONAL CUMULATIVE IMPACT ANALYSIS
BASED ON

THE 1991 AQMP PERFORMANCE STANDARDS

STANDARD

One Percent Per Year Rec _ction In Project Emissions
During The Life-span Of The General Plan

A = {B} - {[(C)A(D)] x [B]}

Where,

A Emission reduction in pounds for given year
B Starting cumulative emissions
C 0.99, a fraction for remaining emissions (The fraction assumes that 100 pounds are

unmitigated cumulative emissions. Using the procedures outlined in Chapter 9, 1 percent or 1
pound of this 100 pounds of unmitigated emissions must be eliminated for given year)

D Number of years

EXAMPLE

B = 500 pounds of Unmitigated cumulative emissions in 1993 beginning of the project development
C = 0.99

For first year A = 500 - (500 x 0.99) = 5.0 per year from 1993 onward should be reduced (approximately)

Year

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

Total

Starting
Emissions

500.00
500.00
495.00
490.05
485.15
480.30
475.50
470.74
466.03
461.37
456.76
452.19
447.69
443.19
438.76
434.37
430.03
425.73
421.47

Remaining
Emissions

N.A.
495.00
490.05
485.15
480.30
475.50
470.74
466.03
461.37
456.76
452.19
447.69
443.19
438.76
434.37
430.03
425.73
421.47
417.26

= Cumulative Emission Reduction

= 0 Project Starts to Operate
= 5.00 pounds of reduction in cumulative emissions
= 4.95 pounds of reduction in cumulative emissions
= 4.90 pounds of reduction in cumulative emissions
= 4.85 pounds of reduction in cumulative emissions
= 4.80 pounds of reduction in cumulative emissions
= 4.75 pounds of reduction in cumulative emissions
= 4.71 pounds of reduction in cumulative emissions
= 4.66 pounds of reduction in cumulative emissions
= 4.61 pounds of reduction in cumulative emissions
= 4.57 pounds of reduction in cumulative emissions
= 4.52 pounds of reduction in cumulative emissions
= 4.48 pounds of reduction in cumulative emissions
= 4.43 pounds of reduction in cumulative emissions
= 4.39 pounds of reduction in cumulative emissions
= 4.34 pounds of reduction in cumulative emissions
=,4.30 pounds of reduction in cumulative emissions
= 4.26 pounds of reduction in cumulative emissions
= 4.21 pounds of reduction in cumulative emissions

= 82.74 pounds of reduction in 17 years

A reduction in cumulative impacts should continue at the rate of approximately 5 pounds per year
NAG = Not applicable in start year.
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= 15/1 = 15.0

= 15/1 = 15.0
= 1/1 = 1.0

= 1/1 = 1.0
2/1 = 2.0
3/1 = 3.0

= 4/4 = 4.0
= 7/1 = 7.0

TABLEA9 -16

OPTIONAL CUMULATIVE IMPACT ANALYSIS BASED ON
THE CALIFORNIA CLEAN AIR ACT PERfORMANCE STANDARDS

1.5 AVERAGE VEHICLE RIDERSHIP (AVR)

G = H-C

where,

G = Needed Reduction in Number of Vehicles to Achieve Targeted AVR
H = CWTent Number of Vehicles = D/E

where,

D = Average Daily (Weighted using weekday and weekend Travel data)
Number of Persons Traveling in vehicles for the buildout year = A + B + L1

Where,

To improve the A VR, trips associated with the following should be eliminated or reduced.

A = Number of Persons Traveled in 4+ Person vehicles 1-way Alone
B = Number of Persons Traveled in 2 Person Motorcycles 1-way Alone
L1 = Number of Persons Traveled 1-way but No Survey Response

(If Not Applicable, Use 0.0)
(Treat these as A, i.e., traveling Alone in 4+ Person Vehicles)

E Estimated AVR for the City or County
without implementation of TCM mitigation measures
(To Estimate buildout yearAVR, Use Table 9-7 methodology)

C Number of Allowed Vehicles = D/P; Where,
D Average Daily (Weighted using weekday and weekend travel data)

Number of Persons Traveling in buildout year
F = Targeted AVR for the City or County for the buildout year

(If unknown, Use 1.5, the California Clean AirAct requirement)

Examples of Cumulative Work Trips AVR

Cumulative AVR for 1 Person Traveled to Work 1-Way by One vehicle
Cumulative AVR for 2 Persons Traveled to Work 1-way by One vehicle
Cumulative AVR for 3 Persons Traveled to Work 1-way by One vehicle
Cumulative A VR for 4 Persons Traveled to Work 1-way by One vehicle
Cumulative A VR for 7 Persons Traveled to Work i-way by One Van

Cumulative AVR for 15 Persons Traveled to Work i-way by One Subscription
or planned bus
Cumulative A VR for 15 Persons Traveled to Work i-way by One Public transit
(railfbuses)
Cumulative AVR for 1 Person Traveled to Work 1-way to Report to Another Site
(1991 AQMP states that 5% offollowing trips were, for Home to other)

Example of Non-Work Trip AVR for the Vehicles Not Used for Work trips but Used for Other Trips= 1/1
Non-work 1-WayCumulative Trips = [{(J+K+L+M+N+O+P+Q+R+U) xO.05} + {(S+T)xV}]; Where,

L Number of Persons Travel did not travel due to Telecommuting at home
J Number of Persons Traveled 1-way by Walk V = Percent Weekend Trips to other
K Number of Persons Traveled 1-way by Bicycle
M = Number of Persons did not travel to the project site due to days off from 3/36 work week
N = Number of Persons did not travel to the project site due to days off from 4/40 work week
o = Number of persons did not travel to the project site due to days off from 9/80 work week
P Number of persons did not travel to the project site due to vacation
Q Number of persons did not travel to the project site due to sick leave
R = Number of persons did not travel to the project site because they were absent

for reasons other than vacation and sick leaves
S = Number of persons did not travel to the project site because it was Saturday (Weekend)
T = Number of persons did not travel to the project site because it was Sunday (Weekend)
U = Number of persons did not use cars due the mitigations described to estimate various AVRs

above
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TABLEA9 -17
ESTIMATING THE NUMBER OF ON-SITE CONSTRUCfION EMPLOYEES

(Number of Employees Per Project)

•
••

3.

••• (

(E· = «F x G x H)/1,000,000) x I; or, ***
E·· = (G x H)/1,000,000) x I; ***

Where,

E Number of Construction Employees
F Gross square footage of that type of construction for which the value for (G) will be selected

(Refer to project description ofenvironmental documents)
G Construction Value

(If unknown, use cost values from Table A9 - 17 - C)
H Full time employment rate for construction related on-site1 and off-site2 activities.

(Ifunknown, see Table A9 - 17 -A)
I ORate of on-site construction employment

(If unknown, see Table A9 - 17 - B)

"on-site" means at the construction site and does not include employees needed to move goods; and

"off-site" means employees needed at the goods (cement, walls, nails, etc.) manufacturing sites and
goods transportation*** activities. For CEQA there is no need to estimate impact associated with
employees needed at the goods manufacturing sites, however, impact associated with employees···
needed to transport goods to the project site should be estimated and included in the environmental
documents.

In order to estimate employees needed to transport goods use the methodology suggested in~
and Labor in the Construction Sector, B. Hannon, R. Stein, and D. Serber, Science, 1978, 202: 837-847.

For E· use infonnation from column labelled as dollars/gross square foot.
For E·· use the methodology suggested in footnote ofthe Table A9 - 17 - C and historical values provided
in the third column of this table (New Valuation) or estimate cu"ent values by applying seasonal and
annual rate changes provided in the Composite Index Example column of this table to the historical
values provided in the New Valuation column ofthis table.
To determine employee related Average Daily Trips, use Tables A9 - 5 - A - 1 or A9 - 5 - A - 2.

1.
2.

TABLEA9 -17-A

FULL TIME EMPLOYMENT FACTORS (H) ASSOCIATED WITH THE
CONSTRUCTION INDUSTRY·***

Land Use Type FTE Factor (H)

o Building Construction 9.2
(Construction of New Residential, and Non-Residential)
o Non-building Construction 8.78
(Construction of parking lots roadways, etc.)
o Demolition/Renovation/Repairs 9.15

TABLE A9 - 17 - B

PERCENT RATE (I) OF ON~SITECONSTRUCTION JOBS***.

Land Use Type Percent Values/100 (I)

o Building Construction 0.392
(Construction of New Residential, and Non-Residential Structures)
o Non-building Construction 0.458
(Construction of parking lots roadways, etc.)
o Demolition/Renovation/Repairs 0.602 (

•••• Use the values as provided in TablesA9 - 17 -A andA9 - 17 - B
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TABLEA9 -17· C

LAND USE TYPES (F) AND CONSTRUCTION COST (G)
(DOLLARS PER SQUARE FOOT, PREVIOUS COSTS, AND SEASONAL AND ANNUAL

. % CHANGE RATES)

Derived Cost Rate Avelage Project
Land Use Type DoDars/Gross ' .Valuation Com~Index Example

Square Foot Year 1988 Dec '88. Jan '88 Year 1978

Renovation, Repairs
aDd Demolition

BWlding- Residential 119,758.00 -11.6 -11.2 +9.0
Non-buiIdiDg - Residential 237,648,000.00 -18.7 -5.6 +5.8
NonbuildiDg/Heavy

CoDStrDdion Activities
Streets and Highways 59,612,000.00 -22.1 +0.4 +03
Bridges (me. elev. hwys) 9,805,000.00 +2123 -20.0 +10.8
~werage and Waste Systems ~,175,000.OO . +1179 +11.9 -33.1
Electric Power and HeatiDg

Systems 22,372,000.00 -57.7 -333 -49.0
River, Harbor, and Flood

Control Systems 17,265,000.00 -672 -15.7 -11.1
Water Supply Systems 38,590,000.00 -42 +15.6 +41.4
Dams and Reservoirs 836,000.00 -82.3 -83.3 +7.7
Other Nonbuilding 70,546,000.00 +92 +563 +23.6
Building - Residential
2-4 Unit Structures 4O,'n4,000.OO -51.1 -58.2 -203
Single family dwelling units 55.70 978~406,000.OO +62 +6.9 +29
5-More Units (Apartments) " 58.73 165,351,000.00 -40.6 -64.0 . -25.4
Nonbuilding - Nonresidential
Service Stations 3,145,000.00 -29.3 -7.3.7 +23.1
Amusements and Reaeation 8,822,000.00 -16.8 +0.3 +48.0
Other Non-residential ,Buildings 8~964,000.OO -29 -26.2 -11.3
Hospital 112.46 78,472,000.00 +193 +109.8 -3.1
Industrial Buildings 31.75 136,763,000.00 +L8 +6.7 -13.2
Office Buildings 59.98 105,434,000.00 -SO.7 -44.6 -17.2
Public Garages 28.16 113,350,000.00 +572.4 . n/a '+27'
Stores and Mercantiles 45.15 132,401,000.00 -8.6 +18.1 +22.0
Hotel "and motel 67.34- 23,711,000.00 -322 -40.4 -435
Schools 64.91
Churches . 60.71
Convalescent Hospitals 86.83
Medical Offices 74.70
Banks 91.12
Public Buildings 78.24
Warehouses Z732
Theaters 63.88
Auditorium 61.65
Restaurants 67.85
BowliDg Alleys 39.74

For quick computation of present replacement costs from dependable historical. costs, use Comparative Cost Index tables of Section 98
reflecting the latest quarters. These are published by Marsba1l Valuation Service (Malsball and Swift - printed in USA) January, April,
July aDd October of each year. The index values are developed by taking into consideration seasonal and annual cbaDges. In order to
estimate current (Yr 1989) cost divide current index value by former,(yr 1988) index value, multiply the answer with known cost (yr 1988
cost).

Source: Residential building cost data are from the U.5. Dep3nment of Commerce, Bureau of the Census, and Construction InduStry
Research Board. Nonresidential building cost data are from the U.S. Department of CommCtte., Bureau of the Census, Security Pacific
National~ and Construction Industry Research Board. Nonbuilding costs are from Dodge Division of McGraw-Hili and compiled by
Construet:ion Industry Research Board. ,
Note: Commercial Construction usually assumes 3-7 acresjSl.000.,OOO and built in 11 months.
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TABLEA9-18
ASSUMPTIONS FOR THE SCREENING TABLES IN CHAPTERS 6 AND 9

The following is a list of methodologies and defaults used in the preparation of the screening tables used in Chapters 6 and 9.

~~~:~"~:;ii;:~~~f§~~~;~~.~:I~~~~j~iE~OPERAT1~~..... ...•....•.. H i ..... ·. ii .. (
':':'.' :.:.:.:.:.:.:.:.: ':':':':':':':':':':'.':':.. ';':' .. ' '.' ' :.:.:.;.: :':':':':':':':':';':':':':':':':':':':':':':':':':':':':':':':':':':':':':':':':':':':':':':':':':':':':':':':':':'.':':':':':':':':':':':':':':':'.':':'.' :.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:. ~.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: .:. :.:.:.:. : .:.:. .' .. ' :.:.:.: :.:.:.'.:.:.:.:.:.:.:.:.:.:.:.'.

METHODOLOGY
DEFAULTS
REGIONAL TRIP LENGTH
TRIPS
PERCENT HOT AND COLD STARTS
EMFAC7EP

Table A9 - 5

10.7
ITE TRIP GENERATION MANUAL
Table A9 - 5 - M
Table A9 - 5 - J - 2
35 MPH
AREA 2

METHODOLOGY Table A9 - 5, A9 - 6
DEFAULTS
REGIONAL TRIP LENGTH 10.7
TRIPS ITE TRIP GENERATION MANUAL
PERCENT HOT AND COLD STARTS Table A9 - 5 - M
EMFAC7EP Table A9 - 5 - J - 2

35 MPH
AREA 2

FULL-TIME CONSTRUCTION RATE Table A9 - 6 - A
RATE OF ONSITE CONSTRUCTION JOBS Table A9 - 6 - B
LAND USE CONSTRUCTION VALUE Table A9 - 6 - C
WORKER TRIP RATE Table A9 - 5 - A (

METHODOLOGY Table A9 - 3
DEFAULTS
ENERGY CONSUMPTION FOR CONSTRUCTION
EXHAUST EMISSIONS Table A9- 3 - M
EMISSION FACTORS FOR EACH CRITERIA
POLLUTANT Table A9 - 3 - A

METHODOLOGY
UNPAVED ROADS
PAVED ROADS
DEMOLITION
DEFAULTS
UNPAVED ROAD SILT LOADING AND ROAD TYPE
MEAN VEHICLE SPEED
MEAN NUMBER OF WHEELS AND WEIGHT
PRECIPITATION CONDITIONS AND NUMBER OF DAYS

Table A9 - 9 - D
Table A9 - 9 - C
Table A9 - 9

Table A9 - 9 - D - 1
Table A9 - 9 - D - 2
Table A9 - 9 - D - 3
Table A9 - 9 - D - 4

Table A9 - 11 - A
Table A9 - 11 - B

METHODOLOGY Table A9 - 11
DEFAULTS
ANNUAL CONSUMPTION OF KlLOWATT HOURS
EMISSION FACTOR PQR EACH CRITE~~LLUTANT
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TECHNICAL ADDENDUM

1. General

A Gaussian based line source model is to be used, as appropriate, to assess the effects of specific
projects on local CO concentrations. An example of such a model is the Caltrans supported
CALINFA model.

The CALINFA model is the most commonly used line source model in California. The technical
assumptions contained in this Addendum are for use with this model. The use of CAL3QHC
or TEXIN II models may require modification of these assumptions.

Use of alternative line source models, while not discouraged, must be agreeable to the local air
district.

2. Background CO Levels

(

An important element in a microscale analysis of the CO concentrations expected as a result of
particular projects, is the "background" concentration levels of CO upon which to add the
estimated CO concentrations expected from the proposed project. (

The model analysis must be carefully designed so as to minimize duplication of CO
concentrations resulting from traffic otherwise accounted for in "background" CO levels.

The objective of the model analysis is to determine the incremental change in the CO
concentration level between the "no project" alternative, and the CO concentration level
resulting if the proposed project is constructed. The resultant incremental CO concentration
levels are to be added to the background CO level and compared to the CO standards.

The appropriate "background" CO level shall be the estimated ambient levels determined either
by using the CO concentration levels as measured by a nearby permanent monitoring station, or
by the use of project-specific monitoring.

Unless otherwise agreed to by the sponsors and the local air district, a project-specific
monitoring program shall consist of 4 months of continuous sampling during the winter CO
season (November thm February). The sampling shall be in accordance with 40 CPR 58;
Appendices A, D and E; and shall achieve a 90% data completeness. Sampling shall be at
location(s) so as to both minimize duplication of CO concentrations resulting from traffic
otherwise accounted for in the model analysis, and appropriately account for CO concentration
levels from other major sources.

( ,
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Technical Addendum

The "background" or ambient CO levels used in the analysis must be reflective of the same time
of day as the traffic volumes used in the project. analysis.

In the CO nonattainment area of the South Coast Air Basin, "background II levels for future years
shall be estimated by application of factors to the base year "background II levels. The factors
are directly proportional to the estimated future year total CO emissions, within each air quality
analysis zone, as estimated by the South Coast AQMD in a manner consistent with SCAG's
most recent transportation plan or program conformity analysis. The current estimated future
year total CO emissions are attached.

3. Receptor Sites

A key element in the CALINE analysis is the location used to calculate the expected CO
concentrations for comparison to the standards. These location(s) are termed the critical
receptor sites. The critical receptor site(s) shall be at location(s) which are estimated to be
representative of the highest CO concentrations expected in the area potentially effected by the
proposed project.

Generally, receptor sites shall be representative of locations where there is a reasonable
expectation of continuous human exposure during the time period(s) coinciding with peak CO
concentrations. Receptor site(s) shall be located in a manner consistent with EPA's "microscale"
criteria contained in 40 GFR 58. The location(s) shall be representative of existing and
reasonably expected future land development projects.

Additionally, the receptor site(s) are to be selected reflective of meteorology, background CO
levels, and the traffic/operational characteristics of the nearby existing and proposed
transportation facilities.

Frequently, it is necessary to analyze multiple receptor sites in order to identify the critical
site(s) with the highest CO concentrations with and/or without the proposed project. Once
identified, the CO concentrations at the critical receptor site(s) will be used to judge the
acceptability of the proposed project under the applicable laws.

If the project is unusually complex, or if the CO an lysis appears potentially a deciding issue
as to whether the project is allo.wed to proceed, sponsors should consult with the local air district
regarding selection of the critical receptor site(s). This should be accomplished as early as
possible in the process.
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Teebnkal Addendum

4. Calculation of 8-hour CO Concentrations - Persistence Factors

Estimated 8-hour CO concentrations expected to occur in the area are calculated by use of the
persistence factor from the I-hour levels estimated to occur at the 8-hour receptor sites. This
factor is the ratio between the I-hour and 8-hour CO concentrations as measured at the nearest
representative permanent monitoring station.

Because the persistence factor really represents a combination of both the traffic persistence and
the meteorological persistence, the preferred method is to use monitoring data to calculate the
I-hour to 8-hour ratio, as it would inherently include both traffic and meteorological conditions.

The persistence factor should be based on values obtained using the IO-highest non-overlapping
8-hour concentrations obtained· from the latest three CO seasons of monitoring data. The ratio
of the 8-hour concentration to the highest I-hour concentration in each of the non-overlapping
8-hour periods is determined, and the average of the 10 values is used as the persistence factor.

Optimally the use of three seasons of CO monitoring data should be utilized to establish the 8­
hour concentrations at the project site. However, two seasons of CO monitoring performed
subject to 40CFR58 would be acceptable. If less than two years of information is available then
the persistence factor values from the table below should be utilized.

Factor Settin&

0.6 Attainment areas
0.7 Nonattainment areas
0.8 Urban area with persistent stagnation and/or congestion

s. Ambient Air Temperature

For purposes of initial estimating, the lowest winter (November thru February) mean minimum
temperature over a representative three-year period may be used. Temperature Adjustments for
the time of day analyzed are noted on Table 3120.1 of the Caltrans "Air Quality Technical
Analysis Notes" - AQTAN - (1988).
A more accurate estimation is achieved by using the temperatures associated with the actual time
periods during which the historic high CO events in the area have occurred.
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Tfdtnical Addendum

6. Vehicle Mix

The vehicle type distribution must be compatible with the version of EMFAC utilized in the
analysis, and representative of the facility analyzed.

Heavy duty gas trucks are the most critical classification. The"Annual Truck Traffic Reports, II

available from Caltrans, contain the average daily percentage of trucks on State Highways.
Time period adjustment factors must be applied to these percentages to more accurately reflect
the targeted time period of the air quality analysis. (See Table 3130.2 of the AQTAN, 1988).

7. Percent Cold & Hot Starts

Vehicle emissions are especially sensitive to the percentages of cold starts within the vehicle
mix. To a much lesser extent, emissions are also sensitive to hot starts.

The start-up phase is defmed as the fIrst 505 seconds or 3.59 miles. A cold start is defined as
occurring after 1 hour of off time for a catalytic equipped vehicle, or 4 hours for a non-catalytic
equipped vehicle.

For initial estimating purposes on urban freeways, these percentages are able to be estimated
with Equation 2 from Section 3140 of the AQTAN (1988). Further, AQTAN Sections 3140,
6134, and 6221 (1988) contain simplified methods for making approximate estimates.

For initial estimating on non-freeways, cold and hot starts should be estimated·at 95 % and 5%,
respectively.

In non-freeway situations, the range of the percent of cold starts can vary widely. More
accurate estimates are able to be achieved through a project specific analysis, and may be
utilized with appropriate documentation.

8. Speed

The vehicle operating conditions ( speeds, accelerations, etc.) should represent the average
conditions on the route, or element thereof, during the hour(s) analyzed. The present and
projected conditions should be obtained from speed profiles or appropriate traffic models.
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Technical Addeadum

9. Surface Roughness

Surface Roughness affects the mechanical turbulence, thus the dispersion of the pollutants near
the ground. Surface roughness is to be 15% of the average canopy height, and should be limited
between 3 and 400 cm. As the calculations are not very sensitive to changes in surface
roughness; generally, a rough order of magnitude estimate, based on the predominate land use,
is sufficient.

10. Mixing Height

A mixing height of 1000 meters should be used, bypassing the mixing height algorithm, unless
the local air district indicates otherwise.

11. Wind Speed

Unless the local air district indicates otherwise, the wind speeds in Table 4127.1 from the
AQTAN (1988) may be assumed for estimating purposes.

12. Wind Direction

For estimating purposes, the "worst" ~ind angle is to be used. In order to determine the
"worst" wind angle, it is necessary to calculate CO levels at the receptor site for a range of
alternative angles at 10 degree increments. The "worst" wind angle, is the angle, within 1
degree, which results in the highest CO concentration at the receptor site.

13. Stability Class

Stability class describes the potential of atmospheric conditions to disperse pollutants through
the process of turbulent diffusion. The line source model is not very sensitive to changes in the
stability class. Unless the local air district indicates otherwise, the stability classes in Table
4127.1 from the AQTAN (1988) may be assumed for estimating purposes.
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Technical Addendum

14. Sigma Theta

Sigma theta is the standard deviation of the wind direction. With receptors close to the roadway
and parallel winds (a typical worst case scenario), changes in sigma theta can have a very
dramatic effect on predicted concentrations. Unless the local air district indicates otherwise,
the sigma thetas in Table 4127.1 from the AQTAN (1988) may be assumed for estimating
purposes.

A9-143



(

( .



o
o

APPENDIX 10 SUMMARY OF GUIDELINES FOR LAND USE ANALYSIS WITH AIR TOXICS

The EIR that considers air toxics as well as criteria pollutants will differ in a few respects from the
conventional EIR, but'the differences are critical. The additional analyses will determine what kinds and
level of mitigation are required and what residual impact cannot be eliminated if the project is pursued.

Substantial technical complexity may be involved in assessing air toxics. Publications prepared by the
District and the ARB can be helpful. Assistance with understanding technical aspects may be obtained
from the District. Of necess~ty, analysis involving air toxics will follow the basic approach used in
preparing a risk assessment.

An outline listing elements needed for such an approach follows.

A. Description of the Facility and the Area of Planning Concern

The usual content provided under the project's "Setting"
Focused description of each operation which may release air toxies including actual
facility operating hours and release characteristics

B. Emissions Sources--a flow diagram of all process flows for a toxics-emitting facility,
identifying:

o Specific processes with a potential for emissions
o Devices associated with emitting processes
o Estimate of number of possible accidental release sites

valves
flanges
locations, devices sensitive to seismic events

o All locations of possible exhaust release locations

c. Substances Emitted:

o Quantities expected to be released, from all emission points
routine releases
accidental releases, with probability for the causative event

a How releases take place (source data for modeling)
o Emission control equipment and its efficiency

D. Possible Modeling Approaches and Requirements:

o Available and suitable modeling approaches
o Information requirements for modeling

Terrain: Flat, or complex topography
Degree of urbanization
Meteorological data· available

E. Receptor Data:

o Particularly sensitive receptor points
o Commercial receptors
o Zone of potential impact defmed as an area with a 1 in 2 million risk
o Exposed population: size, character (census tracts)
o Type of exposure: inhalation, non-inhalation

F. Estimation of Health Risk:

o Cancer risk analysis
Individual excess cancer risk for sensitive receptors
Individual excess cancer risk for commercial receptor
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Population excess cancer burden including both sensitive and commercial
receptors (

o Estimation of non-cancer health effects (if identifiable) and description of non-cancer
effects (both chronic and acute) for each air toxic emitted

Planning for air taxies must fust establish what emissions may result if the project is carried out,
together with where, how, and when they may be released. The District Engineering staff will need to
be consulted for data estimates. The District Modeling staff can be consulted for emissions estimates
used in modeling. Data must be site- and facility- specific. As noted in Chapter 5, risk assessments
prepared under AB 2588, when available, are a useful starting point for the planning analysis. Source
and surrounding receptor locations must be characterized with a particular view toward the kind and
extent of risk which may result from the project. Conventional features such as terrain, building
characteristics of surroundings, and population distribution and character are also essential.
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TOPIC GROUPINGS
FOR TABLES IN THE APPENDIX TO CHAPTER 11

For Tables on These Topics See Page

SUMMARY TABLES All-1
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IMPLEMENTATION OF MITIGATION MEASURES All-3

ESTIMATING EMISSION REDUCTIONS FROM MITIGATION
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VEHICLE MILES TRA. VELED 0 ••• 0 ••••••••• 0 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A 11-33
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ESTIMATING VEHICULAR EMISSIONS AFTER IMPLEMENTATION
OF MITIGATION MEASURES THA T REDUCE CONGESTION
AND IMPROVE SPEED WITH INCREASED NUMBER OF VEHICLES A 11-45
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ESTIMATING A VERAGE VEHICLE RIDERSHIP AFTER IMPLEMENTATION
OF MITIGATION MEASURES AIJ-69
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For Tables on 1bese Topics See Page
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MITIGATION MEA.SURES..................................................................•.................................. A 11-89
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MITIGATION MEA.SURES A 11-93
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TABLE All-l
SUMMARY OF ESTIMATED DAILY EMISSIONS

FOR CONSTRUCTION, DEMOLITION & RENOVATION AFTER MmGATION

PROJECT NAME:

PREPARED BY:

Source
Reference

All-l

DATE:'

Emissions in Pounds per Day
CO ROC NOx SOx PMIO



PROJECT NAME:

PREPARED BY:

TABLEAll-2
SUMMARY OF ESTIMATED DAILY

OPERATION-RELATED EMISSIONS AFTER MmGATION

DATE:

(

Source
Reference

Emissions in Pounds per Day
CO ROC NOx SOx PMIO

(
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TABLES FOR ESTIMATING STATIONARY EQUIPMENT EMISSIONS
AFTER IMPLEMENTATION OF

MITIGATION MEASURES

Mitigation Measures
That Reduce Emissions Associated With

Gasoline- and Diesel- Powered Stationary Equipment

Replace Gasoline- and Diesel-Powered Stationary Equipment With Natural-Gas-
Powered Stationary Equipment; .
Replace Gasoline- and Diesel-Powered Stationary Equipment With LPG (Propane
and Butane)-Gas-Powered Stationary Equipment; or,
Replace Gasoline- and Diesel-Powered Stationary Equipment With Battery­
Powered Stationary Equipment; and/or
Replace Reciprocating Stationary Engines with Turbine Stationary Engines.

All-3



TABLE AII- 3

ESTIMATING EMISSIONS AFrER IMPLEMENTATION OF
MITIGATION MEASURES THAT REDUCE EMISSIONS FROM

STATIONARY OR HEAVY-DUlY ENGINES
(Pounds Per Day)

M=R+N

Where,

M Mitigated Stationary Equipment Emissions After Implementation of Mitigation Measures
(Use Table A9 - 3 to Estimate Non-mitigated Emissions from Original Stationary Equipment)

R Remaining or Residual Non-mitigated Emissions From Remaining Original Equipment
= {[E x (1- {FIG})]; Where,

E Non-Mitigated Emissions from Table A9 - 3
F Number of Removed Original (and Replaced with New) Stationary Equipment
G Number of Original Stationary Equipment

(Used to Estimate Non-Mitigated Emissions (E) in Table A9 - 3 ofAppendix 9)

N New Emissions per Million BTUs From Replacement Equipment
= {V x (H/I)}; Where,

V Emissions from Removed Original Equipment
= [(Ex {FIG}]

H New Emission Factor Per Million BTUs** For New (or Replaced) Equipment
(Please see Table All- 3 -A or C);

I Emission Factor per Million BTUS For Original Equipment
(Please see Table All - 3 - B or D)

•• BTUs = British Thennal Units

TABLE All - 3 - A

Emission Factors (H) for Each Criteria Pollutant for New Equipment
(Pounds Per Million BTUs)

Pollutant Type CO ROC NOx SOx PM10
Fuel Type .*.** R T oR T R T R T R T

(Industrial/Commercial Type)
Propane 1.267 0.815 1.365 0.003 0.025
Butane 1.267 0.815 1.365 0.003 0.025

(Cogeneration Type)
Natural Gas (Methane) 0.4095 0.1095 0.079 0.012 3.2381 0.3933 0.0006 0.0006 0.0048 0.0067

(Turbine Aircraft Type Engine Testing)
Natural Gas (Methane) 0.1143 0.0066 0.2857 0.0006 0.0067

(

(

.*.*. Electricity generation engine type: R = Reciprocating; and T = Turbine
If unknown, use emission factors for recip(ocating engines

TABLE All - 3 - B

Emission Factors (I) for Each Criteria Pollutant for Original (Removed) Equipment
(Pounds Per Million [1,000,000] BTUs)

Distilled Oil, or piesel

Gasoline

Pollutant Type
Fuel Type .*••*

CO
R T

0.735 0.11

34.26 --

ROC NOx SOx PM10
R T R T R T R T

0.23 0.034 3.38 0.49 0.225 1.01 0.12 0.018

1.28 0.89 0.046 0.028

All-4
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TABLEAll- 3· C

Emission Factors for (H) Each Criteria Pollutant for New Equipment
(The following emission factors should be converted to emissions per million BTUs»

Pollutant Type
Fuel Type •••••

CO ROC Nlli Slli
R T R T R T R T

PM10
R T

Electricity
Dual Fuel (Oil/Gas)

(Pounds/Megawatt-Hours [1] and [2])
0.2 0 0.01 1.15 0.12
7.9 2.0 24.14 0.94

0.04
1.48

Propane
Butane

Process Gas·
Landfill Gas

129.0
129.0

(Pounds/One Thousand [1,000] Gallons)
83.0 139.0'
83.0 139.0

(Pounds/Million [1,000,000] Cubic Feet)
83.0

0.35
0.35

2.5
2.5

Natural Gas (Methane) 430.0 115.0
(Cogeneration Type)

82.9 12.6 3,400.0 413.0 0.6 0.6 5.0 7.0

Natural Gas (Methane)
(Turbine Aircraft Engine Testing)

120.0 6.9 300.0 0.6 7.0

[1]

[2]

•

When using emissions factors expressed in megawatt-hour, they should be adjusted using efficiency
factors "S" from Table A9-3-C.

For generators, when using emissions factors expressed in megawatt-hour, they should be further
adjusted using efficiency factor "U" from Table A9-3-C.

525 BTUs per cubic feet of process gas

TABLE All • 3 • D

Emission Factors for (I) Each Criteria Pollutant for Original (Removed) Equipment
(The following emission factors should be converted to emissions per million BTUs)

[1] and [2]
[s]

*****

See explanation given under Table All - 3 - C
Percent sulfur content of the fuel. (Please see Rule 431.2 for the applicable project related fuel
sulfur content factor, and multiply 140.0 with [sJto obtain project related SOx emission factor.)
Electricity generation engine type: R = Reciprocating; and T = Turbine
If unknown, use emission factors for reciprocating engines

A11-5
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TABLES FOR ESTIMATING EMISSION REDUCTIONS FROM MITIGATION
MEASURES FOR WHICH A METHODOLOGY IS NOT INCLUDED
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TABLEAll-4

SOURCES OF EMISSION FACfORS
FOR QUANTIFYING STATIONARY SOURCE· EMISSIONS

SCAOMD's Best Available Control TechnolQKies Guidelines should be Consulted for Mitigating Emissions
from Stationary Equipment.

1. California Air Resources Board, 1988, Instructions for the Emission Data System Review and Update
Report, January 1988.

2. United States Environmental Protection Agency, 1981, Compilation of Air Pollution Emission factors,
April 1981.

3. ~ United States Environmental Protection Agency, 1979, Compilation of Air Pollution Emission factors ­
AP - 4~ Sec. 6.13.1, Supplement 9, July 1979.

4. United States Environmental Protection Agency, 1973, Air Pollution En~neerin~ Manual, May 1973.

5. United States Environmental Protection Agency, 1987, Estimatina Releases and Waste Treatment
Efficiencies for the Toxic Chemical Release Inventory Form, December 1987.

6. United States Environmental Protection Agency, 1988, Toxic Air Pollutant Emission Factors - A
Compilation For Selected Air Toxic Compounds And Sources, October 1988.

(

8.

9.

10.

11.

12.

•

Note:

United States Environmental Protection Agency, 1988, Gap Fillin~ PMI0 Emission FActors for
Selected Open Area Dust Sources, March, 1988.

United States Environmental Protection Agency, 1988, Control of Open FuiPtive Dust Sources,
September, 1988.

United States Environmental Protection Agency, 1991, NonRoad EniPne and Vehicle Emission Study,
November, 1991.

United States Environmental Protection Agency,1985, Assessment of Heavy-Duty Gasoline and Diesel
Vehicles in California: Population and Use Patterns, Prepared in July 1985 by Yuji Horie, and Richard
Rapoport of Pacific Environmental Services, Inc., July, 1985 (Contract Number A2-155-32).

SCAOMD's Rules and Re6lations

SCAOMD's staff reports (the most recent) for applicable source specific rules.

Many of these sources also include emissiQn factors for mobile equipment utilized at stationary sources

These sources are available at the District library located at 21865 Copley Drive in Diamond Bar,
California 91765.

A11-8
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TABLE All • 4 • A

GENERAL METHODOLOGY TO DETERMINE EMISSION REDUCTIONS

(Table for estimating emissions from mitigation measures for wJzicJz
a methodology is not included in Appendix 11)

REMAINING ORIGINAL EMISSIONS
AFrER

THE IMPLEMENTATION OF MITIGATION MEASURE
= {[Nonmitigated Emissions] x [1 - ({ # of Source Removed} / {# of Original Source} )]}

or
= {[Nonmitigated Emissions] x [(# of Remaining Source)/(# of Original Source)]}

EMISSIONS REDUCTION FROM THE IMPLEMENTATION
OF

MITIGATION MEASURE
= {[Nonrnitigated Emissions] - [Post-Mitigation Remaining Original Emissions]}

PERCENT REDUCTION FROM THE IMPLEMENTATION
OF

MITIGATION MEASURE
{[lOO x (Emissions Reduction After Mitigation)]/[Nonmitigated Emissions]}

All-9



TABLEAll- 5

METHODOLOGIES TO ESTIMATE EMISSIONS AFTER
IMPLEMENTATION OF MITIGATION MEASURES THAT

REDUCE VEHICULAR EMISSIONS

Implementation of mitigation measures will have direct impacts on emissions from on-road mobile sources.
These direct impacts may be expressed as increases in average vehicle ridership (AVR), reductions in average
daily trips, trip lengths, or congestion. It is assumed that indirect impacts may include a slight increase in
nonwork trips and increased work trips by substitute traveling modes and ac~ivities. For example the 1991
AQMP projects that employer trip reduction programs, may result in an approximate 5% increase in nonwork
trips. Nevertheless, there will be an overall benefit from these strategies. In addition, whenever a methodology
for calculating reactive organic gases includes removal of diurnal emissions, they are also added back, as a
vehicle still emits ROC emissions when not in use. Separate methodologies are provided in this table to
estimate net emissions after implementation of a mitigation measure.

MITIGATION MEASURES THAT REDUCE TRIPS

Tables All - 5 - A and All - 5 - B identify mitigation measures that reduce vehicle trips to or from a facility.

Table All - 5 - A includes measures that reduce vehicle trips by shifting the mode of transportation from a
single occupacy vehicle to a high occupancy vehicle. While emissions are reduced from eliminating a trip, new
emissions are created by utilizing a motorized vehicle for the substitute trip. Therefore, the entire range of
emissions associated with the replacement mode must be factored added back in. Examples include measures
that increase carpooling, transit ridership, or shuttle services.

Table All - 5 - B includes mitigation measures that reduce vehicle trips by eliminating the need to travel
altogether or shifting the mode of transportation from a single occupancy vehicle to a non-motorized mode.
These mitigation measures eliminate emissions from a vehicle trip with no trip (i.e., telecommuting, alternative
work weeks), or a non-emitting mode (i.e., bicycling, walking).

NON-MITIGATED EMISSIONS

To determine net emissions after implementation of mitigation measure, all methodologies will begin with non­
mitigated emissions. Non-mitigated emissions are obtained by using Table A9 - 5 of Appendix 9. The following
summarizes how these emissions were estimated.

A = Total Non-mitigated Vehicular Emissions = W + X + Y + z;
where,

W = Non-mitigated Average Daily One-way Trips x Multiplier (Use 2.0 to obtain two-way or round
trips, otherwise muliply by 1.0) x Original Trip length x Running Emission Factors

X = Non-mitigated Average Daily One-way Trips x Multiplier (Use 2.0 to obtain two-way or round
trips, otherwise muliply by 1.0) x Start-up Emission Factors

Y = Non-mitigated Average Daily One-way Trips x Multiplier (Use 2.0 to obtain two-way or round
trips, otherwise muliply by 1.0) x Hot-Soak Emission Factors. (only ROC)

Z =Non-mitigated Average Daily Trips/Divider (Use 2.0 only for two-way or round trips, otherwise
divide by 1.0) x Diurnal Emission Factors. (only ROC)

All-lO
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TABLES FOR ESTIMATING VEHICULAR EMISSIONS AFfER
THE IMPLEMENTATION OF MmGATION MEASURES THAT REDUCE

TRIPS BY UTILIZING SUBSTITUTE MOTORIZED VEHICLES

Mitigation Measures
That Reduce Emissions Associated With

Reduction in Average Daily Trips With an Increase in Vehicle Miles Traveled by
Substitute Vehicles

o Establish or Contribute to Shuttle Service from Residential Subdivisions to or Non-Residential
Developments to Rail or Multi-Modal Transit Stations

o Establish or Contribute to Shuttle Service from Residential Subdivision to Commercial Core Areas
o Require Retail and Special Event Centers to Offer Consumers Travel Incentives (Discounted or Free

Transit Passes to Clients, Discounts on Purchases for Transit Riders~ and Other Promotional Events)
o Provide On-Site Bus and Shuttle Turnouts, Passenger Benches, and Shelters or Contribute to Off-Site

Improvements
o Provide Preferential Parking Spaces for Carpools and Vanpools
o Develop a Trip Reduction Plan to Achieve a 1.5 AVR or Higher for Multi-Te~ant Buildings or

Businesses with Fewer than 100 Employees
o Include Residential Units Within Commercial Developments or Contribute Towards Its Development

Off-Site
o Require Retail Facilities and Special Event Centers to Offer Transit Incentives (e.g., Discounted or

Free Transit Rides, Discounts on Purchases or Admission for Transit Riders)
o Implement or Contribute to Public Outreach and Ridesharing Education Programs
o Employers Provide Employees Incentives for Ridesharing or Charge for Single Occupant Vehicles to'

Encourage Ridesharing
o Charge to Park for Non-Employees or Provide Discounts to High Occupancy Vehicles
o Require Future Employers Not Subject t~ Regulation XV to Provide Centrally Located Commuter

Area Offering Information on Transportation Alternatives
o Reduce Employee Parking Spaces for Those Employers Subject to Regulation XV
o Contribute to Regional Transit Systems (e.g., Funding for Capital Improvements, Dedication of Right­

of-Way)
o Implement a Trip Reduction Plan to Achieve a 1.5 AVR or Higher for Construction Employees

(Construction Activities)
o Establish or Contribute to Shuttle Service to and From Construction Sites to Retail and Food

Establishments During Lunch Hours (Construction)

All-ll



TABLE All - 5 - A

METHODOLOGY FOR VEHICLE TRIP REDUCfION
BY UTILIZING SUBSTITUTE MOTORIZED VEHICLES

This methodology calculates net emissions after implementation of mitigation measures that reduce vehicle
trips, however substitute vehicle trips cause an increase in vehicle miles traveled. While a vehicle trip is
eliminated, the mode shift to a high occupancy vehicles i.e., buses, carpools, shuttles, result in an incremental
increase in VMT and emissions. Diurnal emissions need to be added because a vehicle still emits emissions
sitting in a carport or garage.

(

N = {[{(A x {l-[C/B]})] + [({C/O} x Q) + {R + S} + {X}]/[454]} + {I}

Where,

N Net Emissions In Pounds Per Day After Implementation of Average Daily Trip (ADT)
Reduction Measures

A = Total Non-mitigated Vehicular Emissions
(Resulted from Table A9.- 5 orAppendix 9 Methodologies); JJr,
= (A x {l-[C/B]}) of the above calculations; Residual Emissions of the above calculations, if
emission reductions caused by other mitigation measures are reduced.
(Resultedfrom TableAII- 5 orAppendix 11 Methodologies).

B Total Original Number of Average Vehicle Trips Generated By the Project
(Trips used to estimate value for '~" in Table A9 - 5 from Appendix 9 Methodologies)
To estimate ADTreduced due to the participation in Trip Reduction program, Use Table A9 - 5
Methodologies from Appendix ~ and the Needed Data from Table All - 5 - A-I.

C Number of Trips Reduced from the Original Work Site after Implementation of the Mitigation
~easure (
(See Table All - 5 - A - 4 for methodologies to calculate "C" that are specific to individual .
mitigation measures
To estimate diurnal emissions associated with trip reduction

D 2.0, if non-mitigated vehicular emissions were for 2-way or round trips; or
= 1.0, if non-mitigated vehicular emissions were for I-way trips

Q = EMFAC7EP Diurnal Emission Factors (Applicable only to ROC) in grams per NOV.
Please estimate ronning exhaust, ronning evaporative, start-up, and hot soak emissions for the
following modes. (Also estimate diurnal emissions for all replacement modes i.e., ~ S and X)
To Estimate Emissions Associated with the Following Travel Modes, Use Table A9 - 5
Methodologies from Appendix 9 and the Needed Data from Table All - 5 - A - 3.

R Replacement or Additional Emissions in grams per day Associated with Employees Traveling
in Personal Cars (reduced from original work trips) to other work sites with shorter traveling
distance, or to original work sites work with improved AYR. (If not applicable to your project,
enterO.O);~

· S Replacement or Additional Emissions in grams per day Associated with Employees Traveling in
Buses to other work sites with shorter traveling distance, or to original work sites with improved
AVR. (If not applicable to your project, enter 0.0); and/or Any other traveling mode
To Estimate Emissions Associated'with Replacement Trips to Other Work Sites with Shorter
Traveling Distance or to Original Work Sites with Improved A VR, Use Table A9 - 5 Methodologies
from Appendix 9 and the Appropriate Data from Table All - 5 - A - 2.

(
'\...
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x = Replacement or Additional Emissions in grams per day Associated with Employees Traveling in
Personal Cars to other work sites with shorter traveling distance. Please estimate all (running
exhaust and evaporative, start-up, and hot soak emissions and do not estimate diurnal emissions
associated with these trips (If not applicable to your project, enter 0.0).
To Estimate Emissions Associated with Nonwork Trips Made by the Personal Vehicles ofHome­
based employees, Use Table A9 - 5 Methodologies from Appendix 9 and the Needed Data from
TABLE A11- 1- B.

I Non-Work Related Emissions in pounds per day Associated with use of Reduced Cars for
personal trips; (If not applicable to your project, enter 0.0);
= [(B x D x E x F x H)/(454)];

where,

B

D

E

F
H =

Number of Vehicles Reduced After Implementation of Mitigation Measure = (L­
0)
0.05; Five percent of cars reduced and used for personal travel such as home to
other or shop travel.
Number of Trips per Vehicle per Day (For Round-trip Use 2, and One-way Trip Use
1)
Trip Length for Home to Shop or Home to Other
Running Emission Factors In Grams Per Mile At New Speed (based on New
Speed for the Non-work Trip).

TABLE All- 5 -A-I

DATA NEED FOR DETERMINING DIRECT IMPACTS

Impacts Data Need At Home Other Work Site

Reduced Work Trips
# of Employees Participating Per Day
# of Days of the Week
Average Daily Trip Rate/Employee

TABLE All • 5 • A • 2

DATA NEED FOR DETERMINING INDIRECT IMPACTS
(ADDITION OF NEW AVERAGE DAILY NONWORK TRIPS)

Impacts Data Need At Home Other Work Site

Added Nonwork Trips
:# of Employees Participating Per Day
:# of Days of the Week
Average Daily Trip Rate/Employee

All-13



TABLE All • 5 • A • 3

DATA NEED FOR DETERMINING INDIRECf IMPACf
(ADDITION OF NEW AVERAGE DAILY WORK TRIPS)

(

Impacts Travel Modes

Added
Work
Trips
By
Vehicle
Type

o Cars or
Motorcycles
(See Table
A9. 5 - J, L
and Nfor
Emission Factors)

o Buses
(See Table
All- 5 - H for
Emission Factors)

o Shuttles

Data Need

# of Employees
Participating per Day
# of Days of the Week
Average Daily Trip
Rate/Employee
Aver~geTrip Length
Average Speed

# of Employees
Participating
per Day
# of Days of the Week
Average Daily Trip Rate
per Employee
Average Trip Length
Average Speed

# of Employees
Participating
per Day

# of Days of the Week
Average Daily Trip Rate

Per Employee
Average Trip Length
Average Speed
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TABLE All • 5 • A • 4

TRIP DEPENDENT INPUT ASSUMPTIONS
MEASURES FOR VEHICLE TRIP REDUCfION

BY UTILIZING SUBSTITUTE MOTORIZED VEHICLES

Mitigation measures for which,

C = K x (LIM) x 0 x 2

Where,

C = Number of Trips Reduced from the Original Work Site after Implementation of the
Mitigation Measure
(See TableA11- 5 -A methodology to use Ire')

K Number of employees anticipated to Participate in Trip Reduction mitigation measure
per day

L Number of Days per Week Employees will Participate in the Mitigation Measure
(Based on 5-day work week assumption)

M Number of Days per Week for which Work Trips are Estimated in Appendix 9
o Number of Daily Trips per Worker

(Use TIA Report or ITE Manual 5th Edition or Table A9 - 5 - A - 2 or assume 1.26
trips/worker)

Miti~ation Measure

Range of
Input Assumptions

Emission Source .K J:, Favorable Factors

Trip reduction plan to
achieve a 1.5 AVR
for construction employees

Preferential parking spaces
for carpools and vanpools
and provide a minimum vertical
clearance of 7'2" in parking
facilities to permit access
to vanpools

Provide on-site bus transit
stops with turnouts, passenger
shelters, or benches to
encourage use or contribute
to off-site development

Work Trips
Construction

Work Trips

Work Trips

1-5% 1-2

1-5% 1-2.5

1-5% 1-2.5
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Large construction site
with a substantial pool of
workers with long
construction phases and
limited parking in staging
area or vicinity

Large employers that
must draw from regional
employment base that
results in significant
commutes. Employers of
1,000+ best for vanpool
results. Worksites in
dense, urban CBDs
where parking demand
exceeds supply and
transit alternatives are
not readily available.
Parking pricing that
provides discounts to
HOVs, bus stop location
no more than 1,000 feet
from employee entrance.
Free or reduced
transit fare passes.



Mitigation measures for which,

C = KxEx(L/M)x2
Where,

C= Number of Trips Reduced from the Original Work Site after Implementation of the
Mitigation Measure
(See Table All - 5 - A methodology to use "C'~

K Number of construction workers anticipated to Participate in Trip Reduction
mitigation measure per day

or
K1 = Number of workers anticipated to Participate in Trip Reduction mitigation measure

per day.
E Average Non-Work Lunch Trip Rate per Day per Worker

(Use TIA Report or assume 2)
L = Number of Days per Week Construction Workers will Participate in the Mitigation

Measure
(Assume 1 to 2.5, based on 5-day work week)

M = Number of Days per Week for which Work Trips are Estimated in Appendix 9

(

MitiKation Measures

Range of
Input Assumptions

Emission Source .K Favorable Factors

Establish or contribute to
shuttle service from construction
site to retail and food services
during lunch hours

Non-Work Trips
Construction

1-5% Large construction
site with substantial
pool of workers. Areas
with significant lunch
and food services.
Remote construction
where mobile food
service is difficult
or prohibited (

Mitisation Measures

Range of
Input Assumptions

Emission Source K1 Favorable Factors

Establish or contribute to Non-Work Trips'
shuttle service from general
worksites to retail and food services
during lunch hours

5-50%
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Large employers in office
park settings more than
1/4 mile from lunchtime
destinations. Any
worksites without on-site
food services.
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Mitigation measures for which,

C = G x (H + I) A F x 0 x 2

Where,

C = Number of Trips Reduced from the Original Work Site after Implementation of the
Mitigation Measure
(See Table All - 5 -A methodology to use "e")

G Estimated Trip Reduction from Mitigation Measure
H Average Daily Work Trip Generation from a Residence

(See Table A9 - 5 - A - 2 or assume 1.62)
I Average Daily Non-Work Trip Generation from a Residence

(See Table A9 - 5 - A - 2 or assume 7.39)
F Units of Size of Affected Existing or New Land Use(s) for Trip Generation per

Attraction Rate
o Number of Daily Trips per Worker

(Use TIA Report or ITE Manual 5th Edition or Table A9 - 5 - A - 2 or assume 1.26
trips/worker)

Miti&ation Measures

Range of
Input Assumptions

Emission Source G Favorable Factors

Include residential
units within commercial
development or contribute
towards its development to
reduce VT and/or VMT

Work Trips
Non-Work Trips

4-18% Land use mixes, sizes,
numbers of employees,
proximity and length of
bike/walking lanes/paths
Pedestrian-friendly urban
design. Comparable match
between employment &
resident job skills. Most
effective when housing to
jobs ratio exceeds 1:3
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Mitigation measures for which,

C = JxKxLxOxWx2

Where, (
C= Number of Trips Reduced from the Original Work Site after Implementation of the

Mitigation Measure
(See Table All - 5 - A methodology to use "C'?

J = Percentage Required Trip Reduction
(fTarget A VR - Baseline A VRl/IBaseline A VRl)

K = Number of employees anticipated to Participate in Trip Reduction mitigation measure
per day

L Percentage of single occupant vehicles arriving per day at worksite (default, 70%)
o = Number of Daily Trips per Worker

(Use TIA Report or ITE Manual 5th Edition or Table A9 - 5 - A - 2 or assume 1.26
trips/worker)

W Worksite's long-term ability to meet the Required Trip Reduction AVR target
(percentage)
(For example, 10% for a worksite that is able to reduce 10% of its necessary 27% target
(1.5-1.1)/1.5)

MitiKation Measures

Range of
Input Assumptions

Emission Source K Favorable Factors

Develop a trip reduction
plan to achieve a 1.5 AVR
for multi-tenant worksites
with businesses not subject
to Regulation XV or with
fewer than 100 employees

Work Trips
Commute Trips
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1-25% Worksites with common parking
facilities and nearby transit
alternatives within 1,000 ft
of employee entrance.
Multi-tenant worksites where
aggregate total exceeds 200 and
where business operating hours
are standard for most employers
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Mitigation measures for which,

C = GxKxLxOx2

Where,

C = Number of Trips Reduced from the Original Work Site after Implementation of the
Mitigation Measure
(See Table A11- 5 -A methodology to use "C")

G Estimated Trip Reduction from Mitigation Measure
K Number of employees anticipated to Participate in Trip Reduction mitigation measure

per day
L Percentage of single occupant vehicles arriving per day at worksite

(Default, 70%)
o Number of Daily Trips per Worker

(Use TIA Report or ITE Manual 5th Edition or Table A9 - 5 - A - 2 or assume 1.26
trips/worker)

MitiKation Measure

Require future employers
not subject to Regulation
XV to provide centrally
located commuter
area offering
information on
transportation alternatives

Range of
Input Assumptions

Emission Source Y.K. Favorable Factors

Work Trips 1-20% 2-3% Worksites in jurisdictions
that require trip
reduction plans from
non-Regulation XV
employers. Those with
standard business hours.
Worksites in dense urban
areas where transit
alternatives, parking
deficits, large local
employee base, and
congestion increase
ridesharing mode split.
Worksites where TMOs
planned or required with
at least 1 coordinator per
4,000 employees
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Mitigation measures for which,

C = (KxPxOx2) + (K1xPlx01x2)*

Where,

C = Number of Trips Reduced from the Original Work Site after Implementation of the
Mitigation Measure
(See Table All - 5 - A methodology to use "e")

K Number of employees anticipated to Participate in Trip Reduction mitigation measure
per day

P Average Percent Increase in Daily Employee Work Trips on Transit Expected With
Shuttle

o Number of Daily Work Trips per Dwelling Unit
(Use T/A Report or ITE Manual 5th Edition or Table A9 - 5 - A - 2 or assume 1.62
tripsjDU)

K1 = Number of residents anticipated to Participate in Trip Reduction mitigation measure
per day

P1 = Average Percent Increase in Daily Resident Non-Work Trips on Transit Expected
With Shuttle

01 = Number of Daily Non-Work Trips per Dwelling Unit
(Use TIA. Report or ITE Manual 5th Edition or Table A9 - 5 - A - 2 or assume 7.39
tripsjDU)

* This two-part 'formula accounts for potential vehicle trip reductions from both work and non-work trips
from anew residential development to a transit station or worksite. If work trips /ffrom home only
will be reduced, use the rust half of the formula; if non-work trips are to be reduced, use the second
half.

(

Mitiaation Measures

Range of
Input Assumptions

Emission Source K/K1 P IPI Favorable Factors

(

Establish or contribute to
shuttle service from
residential subdivisions
to rail or multi-modal transit
stations

Establish or contribute
to a shuttle service
from residential
subdivision to
commercial core areas

Work Trips
Non-Work Trips

Work Trips
Non-Work Trips

1-5%

1-5%

1-5% Large projects located in major
or housing employment
centers where access to
rail station within 5 miles
can increase commuter
rail ridership

Dense subdivision or
area with significant
adjoining housing core
within 5 miles of
significant work centers

Quantification was based on previous case studies.
(Including estimates of "c; "orpercentage reduction in unmitigated vehicle trips)

A11-20

(



QUANTIFIED MITIGATION MEASURES

Range of
Input Assumptions

Mitigation Measures

Reduce employee parking
spaces for those employers
subject to Regulation XV

Emission Source

Work Trips

Favorable Factors

Worksites in dense
CBDs where parking
demand exceeds supply,
employees are charged
to park, significant transit
alternatives exist, and
on-street parking on
nearby residential streets
is restricted

Implement or contribute to
public outreach and ridesharing
education programs

Employers provide
employees incentives for
ridesharing or charge for
single occupant vehicles
to encourage ridesharing

Charge to park for
non-employees or provide
discounts to high occupancy
vehicles

Work Trips
Non-Work Trips

Work Trips

Non-Work Trips

12.5%

2.5-15%0

2.5 - 15%

Extent of ridesharing
program and promotions.

For vanpool or carpool
subsidy programs, trip
reduction is dependent
on extent of the incentive.
Programs that don't charge
HOVs, large employers of
500+, employers that draw
on regional labor pool,
resulting in longer average
commutes of over 15 miles.

Project sites in dense,
CBOs where parking
options are limited and
parking charges exceed $6.0.

UNQUANTIFIED MITIGATION MEASURES

Range of
, Input Assumptions

Mitigation Measures

Require retail facilities or
special event centers to offer
transit incentives (e.g.,
discounted or free transit
rides, discounts on purchases
or admissions for transit riders)

'Contribute to regional
transit systems (e.g.,
funding for capital
improvements, dedication
of right-of-way)

Emission Source

Non-Work Trips

Work Trips
Non-Work Trips
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TABLES FOR ESTIMATING VEHICUlAR EMISSIONS AFTER
THE IMPLEMENTATION OF MITIGATION MEASURES

THAT REDUCE TRIPS BY ELIMINATING
A TRIP ALTOGETHER OR UTILIZING A
SUBSTITUTE NON-MOTORIZED MODE

Mitigation Measures
That Reduce Emissions Associated With

Reduction in Average Daily Trips Without an Increase in Vehicle Miles Traveled

o Include Neighborhood Telecommunication Centers in Residential Subdivisions.
o Provide On-Site Child Care Facilities and/or After-School Care Facilities or Contribute to

Development Within 1/4 Mile of the Worksite to Reduce vr and/or VMT
o Include Retail Services within or Adjacent to Residential Subdivisions such as Grocery Markets, Copy

Centers, Restaurants, Banks, and Day-care, or Contribute to Its Development Within 1/4 Mile to
Allow Residents to Walk or Bicycle

o Include Residential Development Within Commercial Core Areas, or Business Districts.
o Provide On-site Employee Services such as Cafeterias, Banks, Grocery Stores, and Other Common

Services.
o Implement Compressed Work Week Schedules in Which Weekly Full-Time Hours are Compressed

into Fewer than the Normal Five Days (4/40, 9/80, 3/36).
o Establish a Home-Based Telecommuting Program for Employees.
o Construct Off-site Pedestrian Facilities, such as, Overpasses, Wider Sidewalks, Safe Lighting, and

Access to Buildings that are Physically Separated From Street and Parking Lot Traffic.
o Construct, Contribute, or Dedicate Land for the Provision of Off-site Bicycle Trails Linking the Facility

to Designated Bicycle Commuting Routes.
o Provide Bicycle Parking Facilities, Some of Which are Secured Lockers
o Provide Shower Facilities in Non-Residential Development to Support Bicycle or Pedestrian Travel

Modes
o Provide Video Conferencing Facilities
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TABLE All - 5 - B

METHODOLOGY FOR VEHICLE TRIP REDUCfION BY ELIMINATING
A TRIP ALTOGETHER OR UTILIZING A SUBSTITUTE NON-MOTORIZED MODE

This methodology calculates net emissions after implementation of mitigation measures that cause a reduction
in vehicle trips only and does not add vehicle miles traveled by replacement trips. Implementation of these
mitigation measures will have direct impacts on emissions from on-road mobile sources, including a reduction
in average daily trips, trip lengths, or congestion. It is assumed that indirect impacts may include a slight
increase in nonwork trips. It is assumed that indirect impacts may include a slight increase in nonwork trips and
increased work trips by substitute traveling modes and activities. In addition, whenever calculating reactive
organic compound emissions, removal of diurnal emissions are always added back, as a vehicle still emits ROC
emissions when not in use. Separate methodologies are provided in this table to estimate net emissions after
implementation of a mitigation measure.

N = {[(A x {l-[C/B]})] + [({C/O} xQ)]/[454]} + {I}

N Net Emissions In Pounds Per Day After Implementation of Average Daily Trip (ADT)
Reduction Measures

A Total Non-mitigated Vehicular Emissions In Pounds Per Day
(From Table A9 - 5 orAppendix 9 Methodologies);

= (A x {l-[C/B]}) of previous calculations; Residual Emissions of previous calculations, if
emission reductions caused by other mitigation measures are eliminated in
Table A11- 5 - A from Appendix 11 Methodologies.

B Total Number of Original Average Vehicle Trips Generated By the Project
(Trips Used to Estimate value for '~" in Table A9 - 5 from Appendix 9 Methodologies)
To Estimate ADTEliminated due to the Participation in Trip Reduction Programs, Use Table
A9 - 5 Methodologies from Appendix 9, and the Needed Data from Table All - 5 - B-1.

C = Number of Trips Eliminated from the Original Work Site after Implementation of the
Mitigation Measure
(To calculate "C'~ see Table All - 5 - B-2 for methodologies specific to individual mitigation
measures
To estimate diurnal emissions associated with eliminated trips use

D = 2.0, if non-mitigated vehicular emissions were for 2-way or round trips; or
= 1.0, if non-mitigated vehicular emissions were for I-way trips.

Q EMFAC7EP Diurnal Emission Factors (Applicable only to ROC) in grams per NOV
To Estimate Emissions Associated with Nonwork Trips Made by the Personal Vehicles of
Home-based employees, Use Table A9 - 5 Methodologies from Appendix 9 and the Needed
Datafrom Table AII- B-1

I = Non-Work Related Emissions In Pounds Per Day Associated with use of Eliminated Cars for
personal trips; (If not applicable to your project, enter 0.0);
= [(B x D x E x F x H)/(454)];

Where,

B Eliminated Vehicles After Implementation of Mitigation Measure
= (L - 0)

D = 0.05; Five percent of eliminated cars used for personal travel such as home to other
or shop travel.

E Number of Trips per Vehicle per Day
(For Round-trip Use 2, and One-way Trip Use 1)

F Trip Length for Home to Shop or Home to Other (I-way)
H Running Emission Factors In Grams Per Mile With New Speed for New Non­

Work Trip
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TABLE All - 5 - B-1 .

DATA NEED FOR DETERMINING DIRECT IMPACTS

Impacts

Reduced
Work Trips

Data Need

# of Employees Participating Per Day
# of Days of the Week
Average Daily Trip Rate per Employee

At Home Other Work Site

TABLE All • 5 • B • 2

TRIP DEPENDENT INPUT ASSUMPTIONS
MEASURES FOR VEHICLE TRIP REDUCTION BY ELIMINATING

A TRIP ALTOGETHER OR UTILIZING A SUBSTITUTE NON-MOTORIZED MODE

Mitigation measures for which,

C = Kx(L/M)xOx2

Where

C = Number of Trips Eliminated from the Original Work Site after Implementation of the
Mitigation Measure
(To use the value of "C'~ see Table All- 5 - B methodology)

K Number of employees anticipated to Participate in Trip Reduction mitigation measure per
day

L Number of Days per Week Employees will Participate in the Mitigation Measure
M = Number of Days per Week for which Work Trips are Estimated in Appendix 9
o Number of Daily Trips per Worker.

(Use TIA Report or ITE Manual 5th Edition or Table A9 - 5 - A - 2 or assume 1.26
trips/worker)
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Mitigation measures for whic.h,

C = K x (L / M) x 0 x 2

Where,

C = Number of Trips Eliminated from the Original Work Site after Implementation of the
Mitigation Measure
(To use the value of "C'~ see Table All - 5 - B methodology)

K Number of employees anticipated to Participate in Trip Reduction mitigation measure per
day

L Number of Days per Week Employees will Participate in the Mitigation Measure
M = Number of Days per Week for which Work Trips are Estimated in Appendix 9
o Number of Daily Trips per Worker

(Use TIA Report or ITE Manual 5th Edition or Table A9 - 5 - A .. 2 or assume 1.26
trips/worker)

MitiK3tion Measures
Range of Input Assumptions

Emission Source ..K. .L M Favorable Factors

Implement compressed work
week schedules where
weekly full-time hours
are compressed into fewer
working days (e.g., 4/40,
9/80, or 3/36)

Work Trips
(9/SO schedule)
(4/ 40 schedule)
(3/36 schedule)

10-100%
10-100%
10-100%
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1
1
2

10
5
5

Worksites with employers
on flexible work
schedules where
a business can either
close for an entire day Of

operate with a smaller
employee pool each day.
Maximum VT reductions
occur only when the
worksite is closed to
allow all employees to
have same day off



Mitigation measures for which,

C = (R / S) x (L / M) x 0 x 2
Where,

C = Number of Trips Eliminated from the Original Work Site after Implementation of the
Mitigation Measure
(To use the value of "C'~ see Table All - 5 - B methodology)

R Number of Residents who Are New Telecommuters
S Average vehicle occupancy for work trips

(Before implementation, defauit = 1.13)
L Number of Days per Week Residents will Participate in the Mitigation Measure
M Number of Days per Week for which Work Trips are Estimated in Appendix 9
o = Number of Daily Trips per Dwelling Unit

(Use TIA Report or ITE Manual 5th Edition or Table A9 - 5 - A' - 2 or assume 1.62 trips/DU)

(
"

MitiKation Measures

Range of
Input Assumptions

Emission Source R .L Favorable Factors

Include neighborhood
telecommunications center
in residential subdivision
or contribute to development
within 1/4 mile to allow local
residents to walk/bike to center

Work Trips 1-5% 1-2
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Comparable match
between resident job skills
and white-collar,
information-based
employers likely to use such
a center. Large subdivision

(



Mitigation measures for which,

C = (GxHxFx(L/M)x2) + (GlxHlxFx(L/M)x2)*

Where,

C = Number of Trips Eliminated from the Original Work Site after Implementation of the
Mitigation Measure
(To use the value of "C'~ see Table A 11 :. 5 - B methodology)

G = Estimated Work Trip Reduction from Mitigation Measure
H Average Daily Work Trip Generation per Dwelling Unit

(See Table A9 - 5 - A - 2 or assume 1.62)
F· = Units of Size of Affected Existing or New Land Use(s) for Trip Generation Rate

(i.e., Dwelling Units)
L = Number of Days per Week Residents will Participate in the Mitigation Measure

(Assume 5 days for work trips and 1-2 days fOT non-work trips)
M = Number of Days per Week for which Work or Non-Work Trips are Estimated in Appendix 9
G1 = Estimated Non-Work Trip Reduction from Mitigation Measure
H1 = Average Daily Non-Work Trip Generation per Dwelling Unit

(See Table A9 - 5 - A - 2 or assume 7.39)

• This two-part formula estimates the reduction in daily vehicle trips assuming the inclusion of
commercial uses in a residential subdivision will attract both work (new employment) and non-work
trips. If work or non-work trips are not expected to decrease from this measure, enter "0" for G or G1.

Mitieation Measures

Range of
Input Assumptions

Emission Source G/G1 Favorable Factors

Include retail services within or Work Trips 4-13%
adjacent (1/4 mile) of residential Non-Work Trips
subdivisions such as grocery
markets, copy centers, restaurants,
banks, etc.

All-29

Projects which include commercial
uses likely to be used everyday
or on frequent basis, & which are
centrally located to increase the
appeal of walkingjbicycling to the
use. Also dependent on match of
new jobs to the job skills of
potential residents



Measures measures for which,

C = G x H x K x H2 x (L/M) x 2

Where,

C = Number of Trips Eliminated from the Original Work Site after Implementation of the
Mitigation Measure
(To use the value of "C'~ see Table Al1- 5 - B methodology)

G Estimated Trip Reduction from Mitigation Measure
H Average Daily Non-Work Trip Generation per Worker

(See Table A9 - 5 - A - 2 or assume 5.72)
K = Number of employees anticipated to Participate in Trip Reduction mitigation measure/day
L Number of Days per Week Workers will Participate in the Mitigation Measure

(Default assumption: 3-5 days)
M = Number of Days per Week for which Non-Work Trips are Estimated in Appendix 9
H2 = Percent of Daily Non-Work Trips Performed During Work Day e.g., Lunch, breaks

(Default assumption, 35%)

QUANTIFIED MITIGATION MEASURES

Range of
Input Assumptions

Miti&ation Measures Emission Source Favorable Factors

Provide on-site employee services Non-Work Trips 10-50% 25-50%
such as cafeterias, banks, grocery
stores, and other common services

On-site services needed by
employees on a regular
basis. Extent of services,
size of cafeteria, lack of
similar services within
5 mile radius of worksite

(

Provide on-site child care
facilities and/or after school
care facilities or contribute
to such development within 1/4
mile of worksite to reduce
VT and/or VMT

Non-Work Trips 1-10% 1-10 Worksites with large
employers, locations in
office parks where pooling
of resources to create
common child care facility.
Employers who rely on
regional labor force,
necessitating longer
commutes for some
employees. Proximity to
pre- or elementary
schools. Pleasant
environment
and amenities at the center

(
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UNQUANTIFIED MITIGATION MEASURES
Range of

Input Assumptions

Mitigation Measures

Provide video conference
facilities or contribute to
development in office parks or
multi-tenant worksites

Emission Source

Work Trips 29%*

A11-31

Favorable Factors

• Up to 29% reduction in
work trips from meeting
participants has been
documented
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TABLES FOR ESTIMATING VEHICUlAR EMISSIONS AFfER
THE IMPLEMENTATION OF MITIGATION MEASURES

THAT
REDUCE VEHICLE MILES TRAVELED

Mitigation Measures
That Reduce Emissions Associated With

Reduction in Average Daily Vehicle Miles Traveled
with No Decrease in Average Daily Trips

o Implement Home Dispatching Systems Where Employees Receive Routing Schedule by Phone Instead
of Driving to Work.

o Utilize Satellite Offices Rather than Regular Worksite for Multi-Sited Employers to Reduce Employee
VMT.

o Construct or Contribute to Development of Off-Site Park-n-Ride Lots or Designate Parking Spaces in
Excess of Code Requirements for Park-n-Ride.
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TABLE All- 5 - C

METHODOLOGY FOR VEHICLE MILES TRAVELED REDUCTION
(VMT REDUCTION)

This methodology calculates net emissions after implementation of mitigation measures that reduce vehicle
miles traveled (VMT) without reducing vehicle trips. As these measures do Dot affect the number of vehicles
and employees, average daily trips will be the same as those used to estimate non-mitigated emissions, though
new and weighted average trip lengths will be less. Emission reductions are due to reductions in trip length,
running exhaust, and evaporative emissions. Diurnal emissions do not need to be added, having been estimated
in the non-mitigated emissions. Since the travel mode remains the same, there are no additional or substitute
emissions from increased nonwork trips.

N ~ [A - {Y x (E / F)}]

(

I

G

PI =
F

N

A

y

F

E

Net Emissions In Pounds Per Day After Implementation of Vehicle Miles Traveled (VMT)
Reduction Measures
Total Non-mitigated Vehicular Emissions (From Table A9 - 5 orAppendix 9 Methodologies)
In Pounds Per Day;
Total Non-mitigated Vehicular Running Exhaust and Evaporative Emissions
In Pounds Per Day; (From Table A9 - 5 orAppendix 9 Methodologies)
Original Trip Length (Used to detennine VMT in Table A9 - 5 ofAppendix 9 to estimate non­
mitigated running exhaust and running evaporative emissions in 'j4.").
Average (Shorter or Reduced) Daily Trip Length or Traveling Distance After Implementation
of Mitigation Measure (See Table All - 5 - C - I andAll - 5 - C - 2 for more variables specific
to particular mitigation measures)
= PI x [F - (H xl/G)] (Weighted Average Daily Trip Length)

Where,

Number of Employees Participating in VMT Reduction Measures
Original Trip Length (Used to detennine VMT in Table A9 - 5 ofAppendix 9 to
estimate non-mitigated running exhaust and running evaporative emissions in '~. '~.

Number of Days Traveled with Original Trip Length or the Distance to the project
site.

H = New Trip Length or New Traveling Distance
(Associated with the mitigation measure)
Number of Days Traveled with New Trip Length or New Distance to Other Work
Sites.
(I and G should equal to Number ofDays [Maximum 7.0J used to Detennine Non­
mitigated Vehicular Emissions Using Original Trip Length in Table A9 - 5 of
Appendix 9.)

TABLE All - 5 - C - I

DATA NEED FOR DETERMINING DIRECT IMPACTS
(REDUCTION IN AVERAGE TRIP LENGTH)

Impacts Data Need Other Work Sites Project Site

Non-mitigated Vehicular Emissions (A)
Non-mitigated Running Vehicular Emissions (Y)
% of Employees Participating (PI)

New Trip Length (H)
# of Days of the Week with New Trip Length (I)

Original Trip Length (F)
# of Days of the Week wit~ Original Trip Length (G)
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TABLE All • 5 • C • 2

TRIP DEPENDENT INPUT ASSUMPTIONS (E)
MEASURES THAT REDUCE VEHICLE MILES TRAVELED WITHOUT

A DECREASE IN VEHICLE TRIPS

MitiKatiQn Measures
Range of Input AssumptiQns

EmissiQn SQurce Pl J H. Favorable FactQrs

Implement home dispatching Work Trips
system where employees
receive routing schedule
by phone instead Qf
driving tQ wQrk

** Assume anywhere frQm 1/10
to 1/4 Qf"F'

1-25% 1-3 •• Worksites where
constr&ction and sales
employers expected.
EmplQyers in urban­
izing areas, CQmmer­
cjaljindustrial areas
that rely on workers to
commute from Qutly­
ing residential areas

MitigatiQn Measures
Range of Input AssumptiQns

Emission Source Pl J H Favorable Factors

Require use of satellite offices Work Trips
rather than regular worksite fQr
multi-sited emplQyers tQ reduce
VMT by allQwing them tQ repQrt
tQ the nearest wQrksite

•• Assume anywhere frQm
1/10 tQ 1/4 of "F'

1-5%

A11-35

1-5 ** Worksites where large
employers Qf 1000+ &
multiple branch Qffices
thrQughQut the regiQn
are anticipated. WQrk­
geared tQ infQrmatiQn­
based industries that
can reassign. wQrksite
destinatiQns for its
employees Qr permit
QccasiQnal use Qf Qther
satellite Qffices



Mitigation Measures for which

E = [(0.5 xV xl) + {(1-0.5)xFxG}]/(I + G)

where

V = Number of Parking Spaces Set Aside for Park-N-Ride Spaces (Project-specific
Input)

(

Miti~ation Measures
Range of Input Assumptions

Emission Source .Q J H Favorable Factors

Construct or contribute to
development of
off-site
park-n-ride lots or designate
parking in excess of code
requirements for park-n-ride

•• Assume 1/6 of "F'

Work Trips
Non-Work Trips

1-3
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•• Park-n-ride location
near transit station or
freeway w/ convenient
access/proximity to
residential
concentrations w/i 5
mi. HOV lanes on
freeways enhance use
of park-n-rides, larger
lots of 300+ spaces

(
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TABLES FOR ESTIMATING VEHICULAR EMISSIONS AFfER
THE IMPLEMENTATION OF MITIGATION MEASURES

THAT
IMPROVE AVERAGE VEHICLE RIDERSHIP

Miti~ationMeasures
That Reduce EmiSSIons Associated With Increased

Average Vehicle Ridership

Establish or Contribute to Shuttle Service from Residential Subdivision to
Commercial Core Areas.
Construct On-site or Off-site Bus Turn-outs, Passenger Benches and Shelters or
Contribute to Off-Site Development.
Require Retail and Special Event Facilities to Offer Customers Travel Incentives
such as Discounted or Free Transit to Clients, or Discounts on Purchases or
Admission for Transit Riders and Other Promotional Type Events.
Reduce Employee Parking Spaces for Those Employers Subject to Regulation XV.
Require Future Employers Not Subject to Regulation XV to Provide Centrally
Located Commuter Information Area Offering Information on Transportation
Alternatives.
Develop a Trip Reduction Plan to Achieve 1.5 AVR or Higher, for Multi Tenant
Worksites or Businesses with Less than 100 Employees.
Provide or Contribute to Shuttle Service from Residential Subdivisions to Major
Transit Centers.
Contribute to Regional Transit Systems (i.e., Right of Way, Capital Improvements,
etc.).
Provide Preferential Parking Spaces for Carpools and Vanpools.
Provide Minimum Vertical Clearance of 7'2" in Parking Facilities to Permit Access
for Vanpools
Develop a Trip Reduction Plan to Achieve a 1.5 AVR or Higher for Construction
Employees (CONSTRUCflON)
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TABLE All -5 - D

METHODOLOGY FOR AVERAGE VEHICLE RIDERSHIP IMPROVEMENT
(INCREASED AVR)

This methodology calculates net emissions after implementation of mitigation measures that improve Average
Vehicle Ridership (AVR). AVR is defmed as the number of employees arriving at a site divided by the number
of cars arriving at the project site. Even after implementation of mitigation measures, the number of employees
arriving at the project site will be the same as that assumed for non-mitigated emissions. However, the average
number of cars arriving at the project site will be less, resulting in emission reductions. Since this methodology
removes all emissions associated with eliminated trips, diurnal emissions associated with these eliminated
vehicles must be added back. Net emission reductions will be affected if vehicle trips are eliminated, as
increased availability of vehicles at home may increase non-work trips by up to 5%.

It must be noted that while these measures reduce the number of cars arriving to the worksite, the reduction in
vehicle trip emissions will be largely negated if ridesharers drive individually to carpool meeting points or park­
n-ride lots, as there are additional emissions from these travel modes. All mitigation measures that a) reduce
Vehicle Trips with an Increase in VMT and b) reduce VMT result in secondary impacts, namely an increase in
Average Vehicle Ridership. Consequently, mitigation measures that increase AVR will have the same direct
impacts as indicated in either Table All - 5 - A or All - 5 - C.

N = [Ax !J/M}] + [V] + [W] + [X] + [Y] + [Z] + [1],.Qr
N = [Ax 0 L] + [V] + [W] + [X] + [Y] + [Z] + [I], ifK is eCl.ual to N;.Qr
N = [A X JYM X (N/K)] + [V] + [W] + [X] + [Y] + [Z] + [I], If K is not equal to N.
(For Mitigation Measure to Work Effectively, the Value for K Should be Equal or Greater than the Value for N)

(

N

A

J

M

Net Emissions After Implementation of Mitigation Measures That Imp.rove Average Vehicle
Ridership
Total Non-mitigated Vehicular Emissions
(Resulted from Table A9 - 5 orAppendix 9 Methodologies);
Original Average Vehicle Ridership
= K/L; Where,

K = Original Number of Persons Arriving at the Project Site Before Implementation of
Mitigation.
(Used to Estimate Non-mitigated Emissions, '~," using Table A9 - 5 ofAppendix 9).

L = Original Number of Cars Arriving at the Project Site Before Implementation of
Mitigation.
(Used to Estimate Non-mitigated Emissions in Appendix 9)

New Improved Average Vehicle Ridership After Implementation of Mitigation Measure
= N/O; Where,

N Weighted Average Daily Number of Persons Arriving at the Project Site
= {[PxQ] + [KxR]}/{O + R}

P New (Reduced) Number of Persons Arriving at the Project Site After
Implementation of Mitigation Measure.

o Number of Days New (Reduced) Number of Persons Traveled to the Project Site
After Implementation of Mitigation Measure.

R Number of Days Original (Appendix 9) Number of Persons Traveled to the
Project Site After Implementation of Mitigation Measure.

o = Weighted Average Daily Number of Cars Arriving at the Project Site
= {[SxT] + [LxU]}/{T + U}

S Reduced No. of Cars Arriving at the Site After Implementation of Mitigation
Measure.
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T Number of Days New (Reduced) Number of Cars Traveled to the Project Site
After Implementation of Mitigation Measure.

U Number of Days Original (Appendix 9) Number of Cars Traveled to the Project
Site After Implementation of Mitigation Measure.
(The Total ofQ and R, and T and U Should be Equal to Number ofDays
[Maximum Would be 7.0] Used to Detennine Non-mitigated Vehicular Emissions
Using Original Number of Cars in Table A9 - 5 ofAppendix 9.)

V Diurnal ROC Emissions Pounds Per Day Associated with Removed Cars
(This Addition is Only for ROC)
= (B x C)/454; where,

B = Removed Vehicles After Implementation of Mitigation Measure = (L - 0)
C = Diurnal ROC Emission Factor In Grams Per NOV

(This Emission Factor is Only for ROC)

Please estimate running exhaust, running evaporative, start-up, and hot soak emissions with the following modeso
Also estimate diurnal emissions for all other modes, except for R and X mode oftransport, i.e., removed vehicles
reused'with shorter trip lengths.

To estimate emissions associated with the following (various) Travel Modes, Use Table A9 - 5 Methodologies from
Appendix 9 and the Needed Data from TABLE All - I-C.

W = Additional Emissions In Pounds Per Day After Implementation of Mitigation Measure or with
Improved AVR Associated with Certain Number of Employees Traveling in Personal Cars
(Removed) to Other Work Sites with Shorter Traveling Distance
(If not applicable to the project, enter 0.0); and/or

X Additional Emissions In Pounds Per Day After Implementation of Mitigation Measure or with
Improved AVR Associated with Certain Number of Employees Traveling in Buses (Removed)
to Other Work Sites with Shorter Traveling Distance
(If not applicable to the project, enter 0.0); and/or

Y Additional Emissions In Pounds Per Day After Implementation of Mitigation Measure or with
Improved AVR Associated with Certain Number of Employees Traveling in Shuttles
(Removed) to Other Work Sites with Shorter Traveling Distance
(If not applicable to the project, enter 0.0); and/or

Z Additional Emissions In Pounds Per Day Associated with Certain Number of Employees
Traveling in Personal Cars to to Pick Up Employees At Their Houses
(If not applicable to the project, enter 0.0); and/or

To estimate emissions associated with Nonwork Trips made by the Personal Vehicles ofHome-based employees,
Use Table A9 - 5 Methodologies from Appendix 9 and the Needed Data from TABLE All - 1 - B.

I Non-Work Related Emissions Associated with Use of Removed Cars for Personal Trips;
(If not applicable to the project, enter 0.0);
= (B x D x E x F x H)/454; where, .

B Removed Vehicles After Implementation of Mitigation Measure = (L - 0)
D = 0.05; Five Percent of Removed Cars Used for Personal Travel Such as Home to

Other or Shop Travel.
E Number of Trips per Vehicle per Day

(For Round-Trip Use 2, and One-way Trip Use 1)
F Trip Length for Home to Shop or Home to Other
G· = New Speed For this Short Travel
H = Emission Factors In Grams Per Mile With New Speed
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TABLE All -5 • D • 1

AVERAGE VEHICLE RIDERSHIP DEPENDENT DATA NEEDED
TO DETERMINE DIRECf IMPACfS

(REDUCfION IN CARS ARRIVING AT THE PROJECf SITE)
(AVR =Number of Persons Arriving At a Site/Number of Cars Arriving at That Site)

Mitigation Measures Participation Current or Original Impact Estimated Impact
# Cars ArrivioK Current AVR # Cars ArivioK New AVR

(

e.K.. Shuttle Service
from Home to Work 15 out of 100 100
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TABLES FOR ESTIMATING VEHICULAR EMISSIONS AFfER
THE IMPLEMENTATION OF MITIGATION MEASURES

THAT
RELY ON PRICING STRATEGIES

Mitigation Measures
That Rely on Pricing Strategies

Reduce Emissions Associated With
Average Daily Trips and Vehicle Miles Traveled

o Provide Employees with Cash Allowances for Ridesharing
o Charge Employees or Visitors to Park, or Provide Discounts to High Occupancy

Vehicles
o Payor Provide Employer Incent~ves Not to Drive Once a Week
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TABLE All - 5 - E

METHODOLOGY TO DETERMINE IMPACf OF PRICING STRUCfURES

Mitigation measures with pricing structures will have the same direct impacts as indicated for those same (
measures in Tables All - 5 - A, B, C or D of Appendix 11 (i.e., increase in Average Vehicle Ridership (AVR),
and/or reduction in Average Daily Trips (ADT) with increase in VMT by substitute travel modes, Average
Daily Trips (ADT) without an increase in VMT or Vehicle Miles Traveled (VMT) with no reduction in ADT).
Methodologies and data needed should be the same as described in those four tables. Because the variables
that determine vehicle trips and/or VMT reductions from a pricing standpoint are dependent on a myriad of
influences, methodologies based on pricing are not provided. For example, the efficiency of a mitigation
measure in reducing vehicle trips may be dependent on the allowance paid to employee by the employer or vice
versa. If an employer increases the allowance for parking by 50 cents, it may linearly increase AVR by 0.1 or
remove 10 average daily trips and 5 cars, or reduce average trip length by 2 miles. These results are largely
based on demand elasticities. Consequently, any data that follows is based on published studies that compared
pricing strategies with travel demand.

TABLEAIl- 5 - E-l

DATA NEEDED FOR DETERMINING DIRECf IMPACfS
(REMOVED AVERAGE DAILY TRIPS FROM ORIGINAL AVERAGE DAILY TRIPS)

Impacts Data Need At Home Other Site Project Site

Reduced
Work
Trips

Type of Mitigation Measure:
e.K. Cash Allowance for RidesharinK
S5.00/Day of Participation

(Pre-ParkinK CharKes)
Cash Allowance For That Mitigation

Measure

:# of Employees Participating Per Day N/A
:# of Days of the Week N/A

Average Daily Trip Rate/Employee N/A

TABLE All - 5 - E - 2

DATA NEEDED FOR DETERMINING INDIRECf IMPACfS
(ADDITION OF NEW AVERAGE DAILY NONWORK TRIPS)

(

Impacts Data Need At Home Other Site Project Site

Added
Nonwork
Trips

Type of Mitigation Measure:
e.K. Cash Allowance for Ridesharing
Cash Allowance For That Mitigation

Measure
S5.00/Day of Participation

(Pre-ParkinK CharKes)

:# of Employees Participating Per Day N/A
#·ofDays of the Week N/A

Average Daily Trip Rate/Employee N/A
Average Trip Length N/A
Average Speed N/A
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TABLE All • 5 • E • 3

DATA NEED FOR DETERMINING INDIRECf IMPACf
(ADDITION OF NEW AVERAGE DAILY WORK TRIPS)

Impacts Travel Modes Data Need At Home Other Site Projed Site

Added Work
Trips By
Vehicles

From Homes
to Work or
Work Centers

Type of Mitigation Measure:
e.i. Cash Allowance for

RidesharinK
Cash Allowance for That

Mitigation Measure
$ 5.00/Day of Participation

(Pre-Parking CharKes)

o Cars
:# of Employees Participating

Per Day N/A
:# of Days of the Week N/A

Average Daily Trip
Rate/Employee N/A
Average Trip Length N/A

Average Speed N/A

o Buses
:# of Employees Participating

Per Day N/A
:# of Days of the Week N/A

Average Daily Trip
Rate/Employee N/A
Average Trip Length N/A
Average Speed N/A

o Shuttles
:# of Employees Participating

Per Day N/A
:# of Days of the Week N/A

Average Daily Trip
Rate/Employee N/A
Average Trip Length N/A
Average Speed N/A
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TABLE All • 5 • E • 4

DATA NEED FOR DETERMINING DIRECT IMPACTS
(REMOVED TRIP LENGTH FROM ORIGINAL TRIP LENGTH)

(CAUSING REDUCTION IN VMT) (
Impacts Data Need Other Work Site Project Site

...

Reduced
VMT

Type of Mitigation Measure:
e,K, Cash Allowance for RidesharinK

Cash Allowance For That Mitigation
Measure

" $ 5,OO/Day of Participation (Pre-ParkinK Char&es)

New Trip Length (G)
:# of Days of the Week with New Trip Length (H)

Original Trip Length (I)
:# of Days of the Week with Original Trip Length (F)

,

TABLE All • 5 • E • 5

PRICE DEPENDENT INPUT ASSUMPTIONS TO DETERMINE DIRECT IMPACTS
(REDUCTION IN ADT)

Mitigation Measure

Cash Allowances for Ridesharing
(Pre-Parking Charges)

Charge to Park (After Any Subsidies)

Payor Provide Employer
Incentives to Not Drive

Cash Amount Per Day
S

Less Than 1.0
1.0
2,0
3,0
4,0
5,0
10,0
Other

Less Than 1,0
1.0
2.0
3,0
4,0
5,0
6,0
Other

••

Percent Reduction in Average Daily Trips

•• (
*.
**
**
**
••
*.
.*

**
4,0%
9.0%
1,8%-15,0%
20,0%
25,0%
31,0%
••

•.• Input assumptions to be included as information becomes available
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TABLES FOR ESTIMATING VEHICULAR EMISSIONS AFfER
THE IMPLEMENTATION OF MmGATION MEASURES

THAT REDUCE CONGESTION AND IMPROVE SPEED WITH
INCREASED NUMBER OF VEHICLES

Mitigation Measures That
Reduce Emissions Associated With

On- and Off-Road Congestion

OPERATION

o Implement On-Site Circulation Plan in Parking Lots to Reduce Emissions From Queuing Vehicles
o Improve Traffic Flow at Drive-Throughs by Designing Separate Windows for Different Functions and

Providing Temporary Parking for Orders That Are Not Immediately Ready for Pickup
o Construct On- or Off-Site Bus Turnouts, Passenger Benches, and Shelters
o Synchronize Traffic Lights on Streets Impacted by Development
o Reschedule Truck Deliveries and Pickups for Off-Peak Hours
o Implement Staggered Work Hours So That Employees Arrive and Depart From Work Stations at

Different Times and Reduce Vehicle Queuing
o Set Up Paid Parking System Where Drivers Pay at a Walkup Kiosk and Exit Via a Stamped Ticket to

Reduce Vehicle Queuing
o Require On-Site Truck Loading Zones

CONSTRUCTION

o Configure Construction Parking to Minimize Traffic Interference
o Provide Temporary Traffic Control During All Phases of Construction Activities to Improve Traffic

Flow, Such as Providing a Flag Person to Direct Traffic and Ensure Safe Movements Off the Site
o Schedule Off-Site Cut-and-Fill Transport and Other Construction Activities to Off-Peak Hours (i.e.,

Between 7:00 p.m. and 6:00 a.m. and Between 10:00 a.m. and 3:00 p.m.)
o Develop a Construction Traffic Management Plan That Includes, But Is Not Limited to: a)

Rescheduling Goods Movements for Off-Peak Hours; b) Rerouting Construction Trucks Off
Congested Streets; c) Consolidating Truck Deliveries; d) Providing Dedicated Turn Lanes for
Movement of Construction Trucks and Equipment On- and Off-Site
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TABLE All - 5 - F

METHODOLOGY FOR REDUCED CONGESTION
(INCREASED NUMBER OF VEHICLES WITH IMPROVED SPEED)

This methodology calculates the net emissions after implementation of mitigation measures that cause a reduction only
in traffic congestion. The number of vehicles traveling on roadways over a given period of time will increase due to
improved speeds and improved circulation. Improved speed will improve the corresponding emission factor for the
traveling vehicle, causing a reduction in emissions.

N = [A X (ElF) X (G/H)]
N Net Emissions After Implementation of Average Daily Trip (ADT) Reduction Measures
A Total Non-mitigated Vehicular Emissions

(Resulting front Table A9 - 5 ofAppendix 9 Methodologies)
E New Number of Vehicles on the Same Road After Implementation of Mitigation Measure (Traffic

Study)
F Original Number of Vehicles on That Road Used for Original LOS (Traffic Study Input)
E New Number of Vehicles on the Same Road After Implementation of Mitigation Measure (Traffic

Study)
G New Speed-Dependent Emission Factors
H Original Speed-Dependent Emission Factor (Table A 9-5 ofAppendix 9)

TABLE All - 5· F· I

RELATIONSHIP BE1WEEN TRIP SPEED AND NUMBER OF VEHICLES (ROAD CAPACITY)
PASSING A CERTAIN POINT IN ONE HOUR, BY ROAD TYPE

(MPH AND NUMBER OF VEHICLES PER HOUR)

Traffic impact analysis should provide number of vehicles on nearby roads. To determine fleet mix (passenger and
trucks) on the following road types please use EPA report Contract Number A2-155-32 on Assessment of Heayy-Duty
Gasoline and Diesel Vehicles in California: Population and Use Patterns, Prepared in July 1985 by Yuji Horie, Richard
Rapoport of Pacific Environmental Services, Inc. Passenger vehicles include all autos and light-duty trucks; trucks
include all medium-duty, light-heavy, medium-heavy, and heavy-heavy-duty trucks.

(

(

Traveling Speed/Number of Vehicles Crossing an Intersection Per Hour

County Los Angeles Orange Riverside San Bernardino
Road Type Year 1987 2010 1987 2010 1987 2010 1987 2010

Freeways
Speed/One Hour 55 55 60 60 60 60 60 60
Vehicle Capacity /1650 /1650 /1750 /1750 /1750 /1750 /1750 /1750

Non-Freeway
Speed/One Hour 20 20 28.3 28.3 33.33 33.33 38.33 38.33
Vehicle Capacity /550 /550 /575 /575 /600 /600 /800 /800

Major Arterial
Speed/One Hour 20 20 30 30 35 35 40 40
Vehicle Capacity /600 /600 /625 /625 /650 /650 /800 /800

Primary Arterial
Speed/One Hour 20 20 30 30 35 35 40 40
Vehicle Capacity /550 /550 /575 /575 /600 /600 /800 /800

Secondary Arterial
Speed/One Hour 20 20 25 25 30 30 35 35
Vehicle Capacity /500 /500 /525 /525 /550 /550 /800 /800 (
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TABLES FOR ESTIMATING VEHICUlAR E:MISSIONS AF IER
THE IMPLEMENTATION OF MI11GATION MEASURES .

. . THAT..'
REDUCE THE USE OF GASOUNE- AND DIESEL-FUELED VEHICLES

Mitigation Measures That
Reduce Emissions Associated With

Gasoline- and Diesel-Fueled Vehicles
By

Utilizing Alternate Fuel-Fueled Vehicles

o Use Low-Emission Vehicles (LEVs) (Scheduled Penetration Between 1998. and 20(4) .

o Use Ultra Low Emission Vehicles (ULEVs). (Sched~ed Penetr~tion Between 1998 and 2010)

o . Use Zero Emission Vehicles (ZEVs) (Scheduled Penetration Between .1998 and 2010)
(For Percent Penetration See A.ttach.ed Table) .

SOURCE: ARB's Staff Report for Proposed RegulatioDS for Low-Emission Vehicles and Oean Fuel .
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TAB~All - 5 • G

ME'I1IODOLOGY FOR REDUCED NUMBER OF
GASOLINE-FUELED AND DIESEL-FUELED VEHICLES WITH

INCREASED NUMBER OF ALTERNATE FUEL-FUELED VEHICLES
-.. .

This methodology is for Det euUssiODS after implementation ' 'f mitigation measures that cause a reduction 0D1y in the
Il11Dlber ofgasoJiDe- and diesel-fueled vehicles.

N = (A x {l - L}] + [{(F xL) x (ADT Rate·) x (Trip LeDgth**) x (New RUIIDiDg :Exhaust and Evaporative Emission
Faetor*··)} + {(FxL) x (ADT Rate*) x (New Start-Up Emission Faetor***)} + {(F xL) x (ADT Rate·) x (New Hot­
Soak Emis90a F~or***)} + {(F x L) x (New Diumal EmimOll Factor***)}; Where,

N = Net Emissions After Implementation ofMeasures that Reduce ~esel- and Gasoline-fueled VebicIes.
A = Total Noamitigated Vehicular EmissiODS

(Resultingfrom Table A9 - 5 orAppendir 9 Methodologies for ther~Mitigation Measure);
Please~ the same formula for each type of alternatively fueled vehide. When repeatiDg the
formula use net emissioDS from previous calcnJarioDS as Doummgated emissiODS.

(Note: Please Dote an vehicle categories (LEVI, ULEVs and ZEVs) fueled with varieties of fUels will have the
same emissiODS factor, i.e., emission factor will be dependent on vehicle category and Dot fuel category.
The emission ~etor is not fuel dependent.)

F = 0rigiDaI Number of Project-Related Gasoline-and Diesel-Fueled Vehicles (Trafftc Study Input)
L = Fraction or Percent Vehicles Replaced W"JthAltemate Fuel-Fueled Vehicles

(MitigatiODS shoUld at least utilize the same percent substitutiODS for that build-out year as indicated in
Table All - 5 - G - 1. H a lower percent is utI'ized, please provide reasons for DOt utilizing available
percent penetration rate.) . .

(F xL) =New (Reduced) Number ofAltematively Fueled Vehicles
After Implementation of Mitigation Measure (Trafftc Study)
For ADT Rates, Please See Table A9 - 5 ofAppendix 9 or Traffic ADalysis Used to Estimate
Nonmitigated Emissions (A)

** For Trip Length, Please See Table A9 - 5 ofAppendix 9 or Traffic ADalysis Used to EStimate
Nomnitigated EmissiODS (A).

*** For Emission Factors Contact California Air Resources Board or Manufacturers of the New
Vehicles.

(If Emission Factors are not available, please indicate potential emission reduction by using Fractions
:provided in ARB's StaffReport on Oean Fuel Regulation, and make a statement to mdieate that additional
emissiODS from $Ubstitute vehicles will be estimated when emissiOn factors are available for substitute
vebides.)

Note: ADr and Trip Length data should be weighted for the .a~erageof~veD days, i.e., five da,s for ~orkdays and­
two days for weekends.

TABLE All • 5 - GO·.!

ALTERNATE FUEL-FUELED VEHICLE PENETRATION SCHEDULE
Passenger Vehicles or Vehicles Gross Vehicle Weight of6,000 Pounds or~s

o (percent)

(

LEVaLEV ULEV LEV Year LEVtrLEv ULEV ZEV

1998 48 2 2 2005 SO. 20
1999 73 2 2 2006 -- 80 20
2000 96 2 2 '2JYJ7 65 35
2001 90 5 5 2008 65 3S
2002 85 10 5 2009 50 SO (2003 75 15 10 2010 50 50
2004 50 40 10 2011(Unknown) U U U

~ =f='-Bl:0D Vebicl~ = T~onal Low-Emission Vehide; ULEV = U1~-Low-EmissiOD Vehicle; ZEV =Zero-Emission
ebicle; see lossary.of this book for A definition of each electric vebicle category. .
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TABLE All • 5 • G • 2

ALTERNATE FUEL-FUELED VEHICLE PENETRATION SCHEDULE
(Grams Per Mile)

Reactive Organic Gases TLEV LEV ULEV ZEV

Up to SO,OOO Miles
Low-Emission Vehicles 0.115 0.069 0.037 0.0
Gasoline Standards For
Flexible and Dual-Fuel
Low-Emission Vehicles 0.23 0.115 0.069 0.0

Up to 100,000 Miles
Low-Emission Vehicles 0.143 0.083 0.051 0.0
Gasoline Standards For
Flexible and Dual-Fuel
Low-Emission Vehicles 0.28 0.143 0.083 0.0

Carbon Monoxide TLEV LEV ULEV ZEV

Up to 50,000 Miles
Low-Emission Vehicles 3.4 3.4 1.7 0.0
Gasoline Standards For
Flexible and Dual-Fuel
Low-Emission Vehicles 3.4 3.4 1.7 0.0

Up to 100,000 Miles
Low-Emission Vehicles 4.2 4.2 2.1 0.0
Gasoline Standards For
Flexible and Dual-Fuel
Low-Emission Vehicles 4.2 4.2 2.1 0.0

Oxides of Nitrogen TLEV LEV ULEV ZEV

Up to 50,000 Miles
Low-Emission Vehicles 0.4 0.2 0.2 0.0
Gasoline Standards For
Flexible and Dual-Fuel
Low-Emission Vehicles 0.4 0.2 0.2 0.0

Up to 100,000 Miles
Low-Emission Vehicles 0.6 0.3 0.3 0.0
Gasoline Standards For
Flexible and Dual-Fuel
Low-Emission Vehicles 0.6 0.3 0.3 0.0

TABLE All • 5 • G • 3

1993 • 1998 ALTERNATE FUEL-FUELED VEHICLE EMISSION FACfORS
(Grams Per Mile)

YEARS DISTANCE TRAVELED ROC CO NOx Notes
(Miles) (Grams per Miles)

1993 -1994

Primary Up to 50,000 Miles 0.23 3.4 0.4
50,00 to 100, 000 0.23 3.4 0.7
100,00 0.29 4.2 1993 Option Only

Secondary Up to 50,000 Miles 0.36 7.0 0.4
50,00 to 100, 000 0.36 7.0 0.7 Optional
100,00 0.42 8.3 1.0 Diesel Option
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TABLE All- 5 - H

EMISSION FACTORS FOR ESTIMATING BUS EMISSIONS

USE

TABLE A9 - 14 - A

FOR BUS RELATED
VEHICLE MILES TRAVELED (VMT)

AVERAGE DAILY TRIPS (ADT) AND NUMBER OF VEHICLES (NOV)
IN

COUNTYWIDE AND REGIONWIDE FLEET MIX
AND

TABLE A9. 5 • G*

FOR THEIR PERCENTAGES

USE

TABLE A9 • 5 • P • I AND 2

FOR DETERMINING COMPOSITE EMISSION FACTOR BETWEEN
FOUR DIFFERENT TYPES OF VEHICLES TOGETHER, SUCH AS,
PASSENGER VEHICLES, MATERIAL HAULING VEHICLES AND

MOTORCYCLES
INCLUDING BUSES

AND
BETWEEN RUNNING, HOT AND COLD START EMISSION FACTORS FOR

THE BUSES

(* IF PROJECT-SPECIFIC FLEET MIX DATA IS NOT AVAILABLE,
USE TABLE A9 - 5 - G TO DETERMINE PROJECT RELATED

FLEET MIX DATA) .
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Table All . - H - 1
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Buses or Multi-Person Vehicles***
Calendar Year 1991

Running Exhaust and Evaporative (Grams per Mile)·. <.

Vehicle Speed Carbon Monoxide Reactive Organic Compounds: Oxides of NitrOgen:;':.>::··: ::·:::PMIO Exh8uSl PMIOTire:Wear>
(Miles per Hour) AREAl AREA2 AREA3 AREAl AREA2 AREAJ AREAl AREA2 AREAJ FOR ALL AREA FOR ALL AREA

5 63.73 63.73 63.73 9.83 9.83 9.83 37.15 37.15 37.15 2.31 0.66

10 43.95 43.95 43.95 7.72 7.72 7.72 30.82 30.82 30.82 2.31 0.66

15 31.71 31.71 31.71 6.19 6.19 6.19 26.49 26.49 26.49 2.31 0.66

20 23.95 23.95 23.95 5.08 5.08 5.08 23.60 23.60 23.60 2.31 0.66

25 18.93 18.93 18.93 4.26 4.26 4.26 21.78 21.78 21.78 2.31 0.66

30 15.66 15.66 15.66 3.65 3.65 3.65 20.83 20.83 20.83 2.31 0.66

35 13.55 13.55 13.55 3.20 3.20 3.20 20.63 20.63 20.63 2.31 0.66

40 12.28 12.28 12.28 2.87 2.87 2.87 21.18 21.18 21.18 2.31 0.66

45 11.64 11.64 11.64 2.62 2.62 2.62 22.53 22.53 22.53 2.31 0.66

50 11.55 11.55 11.55 2.46 2.46 2.46 24.83 24.83 24.83 2.31 0.66

55 12.00 12.00 12.00 2.36 2.36 2.36 28.36 28.36 28.36 2.31 0.66

60 13.04 13.04 13.04 2.30 2.30 2.30 33.56 33.56 33.56 2.31 0.66

65 14.83 14.83 14.83 2.30 2.30 2.30 41.14 41.14 41.14 2.31 0.66

COLD START· N/A N/A N/A N/A N/A N/A N/A N/A N/A
(GramslTrip)

HOT START. N/A N/A N/A N/A N/A N/A N/A N/A N/A
(Gramsrrrip)

HOT SOAK. - - - N/A N/A N/A - - .-
(Gramsrrrip)

DIURNAL·· -- ---- - N/A N/A N/A ---- - -
(Grams/Vehicle/Day)

pIe 01 one aauy tnp

Vehicle Start
(Start-up)

Parking

Running + Evaporative

---------------->
Diurnal

---------------->

Vehicle Start
(Hot Soak)

Restart
(Start-up)

Please see Table A9 - 5 - I for Areas and Associated Temperatures.
• Vehicle Miles Traveled (VMT)IAverage .Daily Trips (ADT) -weighted emission factors:

Includes VMT/ADT from diesel-fueled vehicles (100%), gasoline-fueled vehicles equipped with catalyst (0.0%), and gasoline-fueled vehicles not equipped with catalyst (0.0%).
•• Number of Vehicles (NOV)-weighted emission factors: .

Includes NOV from diesel-fueled vehicles (100%), gasoline-fueled vehicles equipped with catalyst (0.0%), and gasoline-fueled vehicles not equipped with catalyst (0.0%) .
••• Buses or multi-person vehicles (Vehicles with 20 person per vehicle)

Does not include trains or airplanes.
(SGI0BSll.WK1)



Table All - 5 - H - 2
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Buses or Multi-Person Vehicles***
Calendar Year 1993

Vehicle Speed
(Miles per Hour)

......

?4JmAt<

J
J J

>
~
~
I

~

5

10

15

20

2S
30

35

40

4S

SO

S5
60

65

COLD START.
(Gramstrrip)

HOT START·
(GramslTrip)

HOT SOAK.
(Gramstrrip)

DIURNAL··
(OnmllVcbiclclDay)

64.95 64.95 64.95 9.73 9.73 '9.73 35.61 35.61 35.61 2.16

44.78 44.78 44.78 7.65 7.65 7.65 29.54 29.S4 29.54 2.16

32.32 32.32 32.32 6.14 6.14 6.14 25.40 25.40 25.40 2.16

24.41 24.41 24.41 5.03 5.03 5.03 22.62 22.62 22.62 2.16

19.29 19.29 19.29 4.22 4.22 4.22 20.88 20.88 20.88 2.16

15.96 15.96 15.96 3.62 3.62 3.62 19.96 19.96 19.96 2.16

13.81 13.81 13.81 3.17 3.17 3.17 19.78 19.78 19.78 2.16

12.51 12.51 12.51 2.84 2.84 2.84 20.30 20.30 20.30 2.16

11.86 11.86 11.86 2.60 2.60 2.60 21.60 21.60 21.60 2.16

11.77 11.77 11.77 2.44 2.44 2.44 23.80 23.80 23.80 2.16

12.23 12.23 12.23 2.33 2.33 2.33 27.18 27.18 27.18 2.16

13.29 13;29 13.29 2.28 2.28 2.28 32.16 32.16 32.16 2.16

15.11 15.11 15.11 2.28 2.28 2.28 39.43 39.43 39.43 2.16

N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A I N/A

N/A N/A N/A

N/A N/A N/A

I JExample 0 one aaily trip:

Running + Evaporative
Vehicle Start ----------------> Vehicle Start

(Start-up) (Hot Soak)

Diurnal
Parking ----------------> Restart

(Start-up)

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

(SGI0~~WKl)~,

Please see Table A9 - 5 - I for Areas and Associated Temperatures.
• Vehicle Miles Traveled (VMT)/Average Daily Trips (ADT) -weighted emission factors:

Includes VMT/ADT from diesel-fueled vehicles (100%), gasoline-fueled vehicles equipped with catalyst (0.0%), and gasoline-fueled vehicles not equipped with catalyst (0.0%).
•• Number of Vehicles (NOV)-weighted emission factors:

Includes NOV from diesel-fueled vehicles (100%), gasoline-fueled vehicles equipped with catalyst (0.0%), and gasoline-fueled vehicles not equipped with catalyst (0.0%).
••• Buses or multi-person vehicles (Vehicles with 20 person per vehicle)

Does~ include trains or airplanes.

/



Table A. . - 5 - H - 3
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Buses or Multi-Person Vehicles***
Calendar Year 1995

Vehicle Speed
(Miles per Hour)

)/:\PM:I0:0Exb8lJjtU//: \)pMIO·:Tmf:weat:;:::·............. , -. . "'-- '", .

:::FORALL AREA:. >"FOR:.ALL::AREA.:

Example of one-aaily trip:

t
J J

>to--l
to--l
I

V\
V.)

5

10

15

20

25

30

35

40

45

50

55

60

65

COLD START.
(Gramsrrrip)

HOT START·
(Gramsrrrip)

HOT SOAK.
(GramslTrip)

DIURNAL··
(Grams/Vehicle/Day)

66.00 66.00 66.00

45.51 45.51 45.51

32.84 32.84 32.84

24.80 24.80 24.80

19.60 19.60 19.60

16.21 16.21 16.21

14.04 14.04 14.04

12.72 12.72 12.72

12.06 12.06 12.06

.. 11.96 11.96 11.96

12.42 12.42 12.42

15.36 15.36 15.36

15.11 15.11 15.11

N/A N/A N/A

N/A N/A N/A

9.74

7.65

6.14

5.03

4.22

3.62

2.84

2.60

2.44

2.33

2.28

2.28

2.28

N/A

N/A

N/A

N/A

9.74 9.74 34.66 34.66 34.66 2.03 0.66

7.65 7.65 28.76 28.76 28.76 2.03 0.66

6.14 6.14 24.72 24.72 24.72 2.03 0.66

5.03 5.03 22.02 22.02 22.02 2.03 0.66

4.22 4.22 20.32 20.32 20.32 2.03 0.66

3.62 3.62 19.43 19.43 19.43 2.03 0.66

2.84 2.84 19.25 19.25 19.25 2.03 0.66

2.60 2.60 19.76 19.76 19.76 2.03 0.66

2.44 2.44 21.02 21.02 21.02 2.03 0.66

2.33 2.33 23.17 23.17 23.17 2.03 0.66

2.28 2.28 26.46 26.46 26.46 2.03 0.66

2.28 2.28 31.31 31.31 31.31 2.03 0.66

2.28 2.28 38.38 38.38 38.38 2.03 0.66

N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A

N/A N/A

N/A N/A

Vehicle Start
(Start-up)

Parking

Running + Evaporative

------~--------->

Diurnal

---------------->

Vehicle Start
(Hot Soak)

Restart
(Start-up)

Please see Table A9 - 5 - I for Areas and Associated Temperatures.
• Vehicle Miles Traveled (VMT)/Average Daily Trips (ADT) -weighted emission factors:

Includes VMT/ADT from diesel-fueled vehicles (100%), gasoline-fueled vehicles equipped with catalyst (0.0%), and gasoline-fueled vehicles not equipped with catalyst (0.0%).
•• Number of Vehicles (NOV)-weighted emission factors:

Includes NOV from diesel-fueled vehicles (100%), gasoline-fueled vehicles equipped with catalyst (0.0%), and gasoline-fueled vehicles not equipped with catalyst (0.0%).
••• Buses or multi-person vehicles (Vehicles with 20 person per vehicle)

Does not include trains or airplanes.
(SGI0BSI5.WK1)



Table All - 5 - H - 4
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Buses or Multi-Person Vehicles··*
Calendar Year 1997

:jj:::/:U::/>Y~j\:H>\H:~:~:H~~:/(i[j):~:)j~~///:)~j:::::tj::f::~/R1Jriititig··:@iausf·and:.·EvapQrative«Gramspet::.Mile)~<>/U:: ...
Vehicle Speed

(Miles per Hour)
</>PMIO·Exhausf·>· ··PMIOTire·Wear.

FOR ALL AREA', FOR ALL AREA

J
I I

>
~
~
I

~

5
10

15

20

25

30

35

40

45

50

55
60

65

COLD START.
(Gramsffrip)

HOT START.
(Gramsffrip)

HOT SOAK.
(Gramsffrip)

DIURNAL··
(GramaIVchiciclDay)

66.63 66.63 66.63 9.84 9.84 9.84 32.08 32.08 32.08 1.64

45.94 45.94 45.94 7.73 7.73 7.73 26.62 26.62 26.62 1.64

33.15 33.15 33.15 6.20 6.20 6.20 22.88 22.88 22.88 1.64

25.04 25.04 25.04 5.09 5.09 5.09 20.38 20.38 20.38 1.64

19.79 19.79 19.79 4.27 4.27 4.27 18.81 18.81 18.81 1.64

16.37 16.37 16.37 3.65 3.65 3.65 17.98 17.98 17.98 1.64

14.17 14.17 14.17 3.20 3.20 3.20 17.82 17.82 17.82 1.64

12.84 12.84 12.84 2.87 2.87 2.87 18.29 18.29 18.29 1.64

12.17 12.17 12.17 2.63 2.63 2.63 19.46 19.46 19.46 1.64

12.08 12.08 12.08 2.47 2.47 2.47 21.45 21.45 21.45 1.64
~12.54 12.54 12.54 2.36 2.36 2.36 24.00 24.00 24.00 1.64
'13.63 13.63 13.63 2.30 2.30 2.30 28.00 28.00 28.00 1.64

15.50 15.50 15.50 2.30 2.30 2.30 35.00 35.00 35.00 1.64

N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A

N/AI N/A N/A

Example of one dally trip:

Running + Evaporative
Vehicle Start ----------------> Vchicle Start

(Start-up) (Hot Soak)

Diurnal
Parking ----------------> Restart

(Start-up)

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

(SO10B,~.WK1).~

Please see Table A9 - 5 - I for Areas and Associated Temperatures.
• Vehicle Miles Traveled (VMT)/Average Daily Trips (ADT) -weighted emission factors:

Includes VMT/ADT from diesel-fueled vehicles (100%), gasoline-fueled vehicles equipped with catalyst (0.0%), and gasoline-fueled vehicles not equipped with catalyst (0.0%).
•• Number of Vehicles (NOV)-weighted emission factors:

Includes NOV from diesel-fueled vehicles (100%), gasoline-fueled vehicles equipped with catalyst (0.0%), and gasoline-fueled vehicles not equipped with catalyst (0.0%).
••• Buses or' multi-pcrson vehicles (Vehicles with 20 person per vehicle)

Does~, include trains or airplanes.



Table A - 5 - H - 5
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Buses or Multi-Person Vehicles···
Calendar Year 1999

t
) J

>
I--l
I--l
I

U\
U\

Vehicle Speed
(Miles per Hour)

5

10

15

20

25

30

35

40

45

50

55

60

65

COLD START.
(GramslTrip)

HOT START.
(Gramsrrrip)

HOT SOAK.
(Gramsrrrip)

DIURNAL··
(OramsIVchicle/Day)

....

67.23 67.23 67.23 9.92 9.92 9.92 31.49 31.49 31.49 1.51 0.66

46.36 46.36 46.36 7.78 7.78 7.78 26.12 26.12 26.12 1.51 0.66

33.45 33.45 33.45 6.25 6.25 6.25 22.46 22.46 22.46 1.51 0.66

25.26 25.26 25.26 5.12 5.12 5.12 20.00 20.00 20.00 1.51 0.66

19.97 19.97 19.97 4.30 4.30 4.30 18.46 18.46 18.46 1.51 0.66

16.52 16.52 16.52 3.68 3.68 3.68 17.65 17.65 17.65 1.51 0.66

14.30 14.30 14.30 3.23 3.23 3.23 17.49 17.49 17.49 1.51 0.66

12.95 12.95 12.95 2.89 2.89 2.89 17.96 17.96 17.96 1.51 0.66

12.28 12.28 12.28 2.65 2.65 2.65 19.10 19.10 19.10 1.51 0.66

12.19 12.19 12.19 2.48 2.48 2.48 21.05 21.05 21.05 1.51 0.66

12.66 12.66 12.66 2.31 2.37 2.37 24.04 24.04 24.04 1.51 0.66

13.75 13.75 13.75 2.32 2.32 2.32 28.44 28.44 28.44 1.51 0.66

15.64 15.64 15.64 2.32 2.32 2.32 34.87 34.87 34.87 1.51 0.66

N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A

I I
N/A N/A N/A

Example of one daily trip:

Running + Evaporative
Vehicle Start ----------------> Vehicle Start

(Start-up) (Hot Soak)

Diurnal
Parking --------~-------> Restart

(Start-up)
Please see Table A9 - 5 - I for Areas and Associated Temperatures.

• Vehicle Miles Traveled (VMT)/Average Daily Trips (ADT) -weighted emission factors:
Includes VMTIADT from diesel-fueled vehicles (100%), gasoline-fueled vehicles equipped with catalyst (O.O~), and gasoline-fueled vehicles not equipp.ed with catalyst (O.O~).

•• Number of Vehicles (NOV)-weighted emission factors:
Includes NOV from diesel-fueled vehicles (100~), gasoline-fueled vehicles equipped with catalyst (O.O~), and gasoline-fueled vehicles not equipped with ~yst (O.O~).

••• Buses or multi-person vehicles (Vehicles with 20 person per vehicle)
Does not include trains or airplanes.

(SGI0BSI9.WK1)



Table All - 5 - H - 6
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Buses or Multi-Person Vehicles···
Calendar Year 2001

COLD START. I N/A 1 N/A I N/A I N/A 1 N/A 1 N/AI N/AI N/A 1 N/A
(GramslTrip)

HOT START. I N/A I N/A I N/A I N/A I N/A I N/AI N/A I N/A I N/A
(Gramsffrip)

HOT SOAK· 1 --I --I -I N/A 1 N/A 1 N/A
(Grams/Trip)

DiURNAL·· 1 -I -I -"-I N/A 1 N/AI N/A
(GramaNehiclelDay)

Example of one daily trip:

Running + Evaporative
Vehicle Start ----------------> Vchicle Start
(S~-up) (Hot Soak)

Diurnal
Parking ----------------> Restart

(Start-up)

t
) J

>......
~.

Vehicle Speed
(Miles per Hour)

5
10

15

20

25

30

35

40

45

50

55
60

65

67.64 67.64 67.64 9.92 9.92 9.92 31.48 31.48 31.48 1.42 0.66

46.64 46.64 46.64 7.79 7.79 7.79 26.12 26.12 26.12 1.42 0.66

33.65 33.65 33.65 6.25 6.25 6.25 22.45 22.45 22.45 1.42 0.66

25.42 25.42 25.42 5.12 5.12 5.12 20.00 20.00 20.00 1.42 0.66

20.09 20.09 20.09 4.30 4.30 4.30 18.45 18.45 18.45 1.42 0.66

16.62 16.62 16.62 3.69 3.69 3.69 17.65 17.65 17.65 1.42 0.66

14.38 14.38 14.38 3.23 3.23 3.23 17.48 17.48 17.48 1.42 0.66

13.03 13.03 13.03 2.90 2.90 2.90 17.95 17.95 17.95 1.42 0.66

12.36 12.36 12.36 2.65 2.65 2.65 19.09 19.09 19.09 1.42 0.66

12.26 12.26 12.26 2.48 2.48 2.48 21.04 21.04 21.04 1.42 0.66

12.73 12.73 12.73 2.37 2.37 2.37 24.03 24.03 24.03 1.42 0.66

. 13.84 13.84 13.84 2.32 2.32 2.32 28.43 28.43 28.43 1.42 0.66

15.74 15.74 15.74 2.32 2.32 2.32 34.86 34.86 34.86 1.42 0.66

Please see Table A9 - 5 - I for Areas and Associated Temperatures.
• Vehicle Mlles Traveled (VMT)/Average Dally Trips (ADT) -weighted emission factors:

Includes VMT/ADT from diesel-fueled vehicles (100%), gasoline-fueled vehicles equipped with catalyst (0.0%), and gasoline-fueled vehicles not equipped with catalyst (O.O~).
•• Number of Vehicles (NOV)-weighted emission'factors:

Includes NOV from diesel-fueled vehicles (100~), gasoline-fueled vehicles equipped with catalyst (0.0%), and gasoline-fueled vehicles not equipped with catalyst (O.O~).
••• BuSC8 or multi-person vehicles (Vehicles with 20 person per vehicle)

Does not include trains or airplanes.

~ (~
(SGIOBS21.WKl)
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Table A - 5 - H - 7
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Buses or Multi-Person Vehicles···
Calendar Year 2003

J
) J

>
~
~

~

Vehicle Speed
(Miles per Hour)

5

10

15

20

25

30

35

40

45

50

55

60

65

COLD START.
(GramslTrip)

HOT START.
(Gramsrrrip)

HOT SOAK.
(GramslTrip)

DIURNAL··
(OramtIVchicle/Day)

67.80 67.80 67.80 10.01 10.01 10.01 31.26 31.26 31.26 1.23 0.66

46.75 46.75 46.75 7.86 7.86 7.86 25.94 25.94 25.94 1.23 0.66

33.73 33.73 33.73 6.30 6.30 6.30 22.30 22.30 22.30 1.23 0.66

25.48 25.48 25.48 5.17 5.17 5.17 19.86 19.86 19.86 1.23 0.66

20.14 20.14 20.14 4.33 4.33 4.33 18.33 18.33 18.33 1.23 0.66

16.66 16.66 16.66 3.72 3.72 3.72 17.53 17.53 17.53 1.23 0.66

14.42 14.42 14.42 3.26 3.26 3.26 17.36 17.36 17.36 1.23 0.66

13.06 13.06 13.06 2.92 2.92 2.92 17.83 17.83 17.83 1.23 0.66

12.39 12.39 12.39 2.68 2.68 2.68 18.96 18.96 18.96 1.23 0.66

~ 12.29 12.29 12.29 2.50 2.50 2.50 20.90 20.90 20.90 1.23 0.66

12.76 12.76 12.76 2.39 2.39 2.39 23.86 23.86 23.86 1.23 0.66

13.87 13.87 13.87 2.35 2.35 2.35 28.24 28.24 28.24 1.23 0.66

15.78 15.78 15.78 2.35 2.35 2.35 34.62 34.62 34.62 1.23 0.66

N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A

I I
N/A N/A N/A

Example of one daily trip:

Running + Evaporative
Vehicle Start -----_._--------> Vehicle Start

(Start-up) (Hot Soak)

Diurnal
Parking ----------------> Restart

(Start-up)
Please see Table A9 - 5 - I for Areas and Associated Temperatures.

• Vehicle Miles Traveled (VMT)IAverage Daily Trips (ADT) -weighted emission factors:
Includes VMTIADT from diesel-fueled vehicles (100%), gasoline-fueled vehicles equipped with catalyst (0.0%), and gasoline-fueled vehicles not equipped with catalyst (0.0%).

•• Number of Vehicles (NOV)-weightcd emission factors:
Includes NOV from diesel-fueled vehicles (100%), gasoline-fueled vehicles equipped with catalyst (0.0%), and gasoline-fueled vehicles not equipped with catalyst (0.0%).

••• Buses or multi-per80n vehicles (Vehicles with 20 person per vehicle)
Does not include trains or airplanes.

(SGIOBS23.WKl)



Table All - 5 - H - 8
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Buses or Multi-Person Vehicles··*
Calendar Year 2005

:<:>PMI0:TfrcfWea~H:.
'::'FOR"All/AREA:::

Vehicle Speed
(Miles per Hour)

I
) J

>...
t-A

~

5

10

15

20

2S

30

35

40

45

50

55

60

65

COLD START.
(GramslTrip)

HOT START.
(GramslTrip)

HOT SOAK.
(GramslTrip)

DIURNAL··
(GramaIVchiclc/Day)

67.93 67.93 67.93 10.06 10.06 10.06 31.17 31.17 31.17 1.12 0.66

46.84 46.84 46.84 7.89 7.89 7.89 25.86 25.86 25.86 1.12 0.66

33.80 33.80 33.80 6.33 6.33 6.33 22.23 22.23 22.23 1.12 0.66

25.53 25.53 25.53 5.20 5.20 S.20 19.80 19.80 19.80 1.12 0.66

20.17 20.17 20.17 4.36 4.36 4.36 18.27 18.27 18.27 1.12 0.66

16.69 16.69 16.69 3.74 3.74 3.74 17.47 17.47 17.47 1.12 0.66

14.45 14.45 14.45 3.28 3.28 3.28 17.31 17.31 17.31 1.12 0.66

13.09 13.09 13.09 2.93 2.93 2.93 17.77 17.77 17.n 1.12 0.66

12.41 12.41 12.41 2.69 2.69 2.69 18.91 18.91 18.91 1.12 0.66

12.31 12.31 12.31 2.51 2.51 2.51 20.84 20.84 20.84 1.12 0.66

12.79 12.79 12.79 2.40 2.40 2.40 23.80 23.80 23.80 1.12 0.66

" 13.90 13.90 13.90 2.36 2.36 2.36 28.16 28.16 28.16 1.12 0.66

15.81 15.81 15.81 . 2.36 2.36 2.36 34.52 34.52 34.52 1.12 0.66

N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

Example of one y trip:

Running + Evaporative
Vchicle Start ----------------> Vchicle Start

(Start-up) (Hot Soak)

Diurnal
Parking ----------------> Restart

(Start-up)

(SG10BS2S.WKI)
I~'-\,~

Please see Table A9 - 5 -I for Areas and Associated Temperatures.
• Vehicle MUes Traveled (VMT)/Average Dally Trips (ADT) -weighted emission factors:

Includes VMT/ADT from diesel-fueled vehicles (100%). gasoline-fueled vehicles equipped with catalyst (0.0%), and gasoline-fueled vehicles not equipped with catalyst (0.0%).
•• Number of Vchicles (NOV)-weighted emission factors:

Includes NOV from diesel-fueled vehicles (100%), gasoline-fueled vehicles equipped with catalyst (0.0%), and gasoline-fueled vehicles not equipped with catalyst (O.O~).
••• Buses or multi-per80n vehicles (Vehicles with 20 person per vehicle)

Does not include trains or airplanes.

/~,



Table A. - 5 - H - 9
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

, Buses or Multi-Person Vehicles***
Calendar Year 2007

". :-' ".. . .; :::::::.<> Running:.Exbaustari4::ijvaporati"e((Jrams<p¢r. Mile)~/\(~~.: :·:::·:·:::::'::i> :-~:<:>::::>::::: /:::>:::»::>::-:::-:::-::::::-.:-:-::: ::-: »»<.:«::::.
Vehicle Speed

(Miles per Hour)
::::/.:?PM·lO}EXh8UBtUHr .)(:PMlO·:Tile·:·W~t):.. .. . .....

:(fOR:·ALJ4·:ARa.(·:. /FOR:'AL~:AREA}
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COLD START.
(Gramsrrrip)

HOT START.
(Gramsrrrip)

HOT SOAK.
(Gramsrrrip)

DIURNAL··
(OramsIVchicle/Day)

68.01 68.01 68.01 10.08 10.08 10.08 31.14 31.14 31.14 1.075

46.89 46.89 46.89 7.91 7.91 7.91 25.84 25.84 25.84 1.075

33.84 33.84 33.84 6.36 6.36 6.36 22.21 22.21 22.21 1.075

25.56 25.56 25.56 5.21 5.21 5.21 19.78 19.78 19.78 1.075

20.20 20.20 20.20 4.37 4.37 4.37 18.26 18.26 18.26 1.075

16.71 16.71 16.71 3.74 3.74 3.74 17.46 17.46 17.46 1.075

14.46 14.46 14.46 3.28 3.28 3.28 17.30 17.30 17.30 1.075

13.10 13.10 13.10 2.94 2.94 2.94 17.76 17.76 17.76 1.075

12.42 12.42 12.42 2.70 2.70 2.70 18.89 18.89 18.89 1.075

., 12.33 12.33 12.33 2.52 2.52 2.52 20.82 20.82 20.82 1.075

12.80 12.80 12.80 2.41 2.41 2.41 23.77 23.77 23.77 1.07S

13.91 13.91 13.91 2.36 2.36 2.36 28.13 28.13 28.13 1.075

15.83 15.83 15.83 2.36 2.36 2.36 34.49 34.49 34.49 1.075

N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A

I
N/A N/A N/A

I

Example of one daily trip:

Running + Evaporative
Vehicle Start ----------------> Vehicle Start

(Start-up) (Hot Soak)

Diurnal
Parking -----~----------> Restart

(Start-up)

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

Please see Table A9 - 5 - I for Areas and Associated Temperatures.
• Vehicle Miles Traveled (VMT)IAverage Daily Trips (ADT) -weighted emission factors:

Includes VMTIADT from diesel-fueled vehicles (100%), gasoline-fueled vehicles equipped with catalyst (0.0%), and gasoline-fueled vehicles 'not equipped with catalyst (0.0%).
•• Number of Vehicles (NOV)-weighted emission factors:

Includes NOV from diesel-fueled vehicles (100%), gasoline-fueled vehicles equipped with catalyst (0.0%), and gasoline-fueled vehicles not equipped with catalyst (0.0%).
••• Buses or multi-pcrson vehicles (Vehicles with 20 person per vehicle)

Docs not include trains or airplanes.
(SGIOBS27.WKl)



Table All - 5 - H - 10
EMFAC7EP EMISSION FACTORS FOR SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Buses or Multi-Person Vehicles···
Calendar Year 2009

Vehicle Speed
(Miles per Hour) ::[:·.FOR::ALL:·AREA::~:.
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65

COLD START.
(Gramsrrrip)

HOT START·
(GtamslTrip)

HOT SOAK.
(Gtamsrrrip)

DIURNAL··
(GramllVebiclclDay)

68.05 68.05 68.05 10.10 10.10 10.10 31.12 31.12 31.12 1.05 0.66

46.92 46.92 46.92 7.93 7.93 7.93 25.82 25.82 25.82 1.05 0.66

33.86 33.86 33.86 6.37 6.37 6.37 22.19 22.19 22.19 1.05 0.66

25.57 25.57 25.57 5.22 5.22 5.22 19.77 19.77 19.77 1.05 0.66

20.21 20.21 20.21 4.38 4.38 4.38 18.24 18.24 18.24 1.05 0.66

16.72 16.72 16.72 3.75 3.75 3.75 17.45 17.45 17.45 1.05 0.66

14.47 14.47 14.47 3.29 3.29 3.29 17.29 17.29 17.29 1.05 0.66

13.11 13.11 13.11 2.94 2.94 2.94 17.74 17.74 17.74 1.05 0.66

12.43 12.43 12.43 2.70 2.70 2.70 18.88 18.88 18.88 1.05 0.66

12.33 12.33 12.33 2.53 2.53 2.53 20.80 20.80 20.80 1.05 0.66

12.81 12.81 12.81 2.42 2.42 2.42 23.76 23.76 23.76 1.05 0.66

~ 13.92 13.92 13.92 2.36 2.36 2.36 28.11 28.11 28.11 1.05 0.66

15.83 15.83 15.83 2.36 2.36 2.36 34.46 34.46 34.46 LOS 0.66

N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A NIA N/A

N/A N/A N/A

I JExample 0 one d8i1y trip:

Running + Evaporative
Vchicle Start ----------------> Vehicle Start

(Start-up) (Hot Soak)

Diurnal
Parking ----------------> Restart

(Start-up)

(SGI0~P9,.WKl)I~

Please see Table A9 - 5 - I for Areas and Associated Temperatures.
• Vehicle Miles Traveled (VMT)/Average Daily Trips (ADT) -weighted emission factors:

Includes VMT/ADT from diesel-fueled vehicles (100%), gasoline-fueled vehicles equipped with catalyst (0.0%), and gasoline-fueled vehicles not equipped with catalyst (0.0%).
•• Number of Vehicles (NOV)-weighted emission factors:

Includes NOV from diesel-fueled vehicles (100%), gasoline-fueled vehicles equipped with catalyst (0.0%), and gasoline-fueled vehicles not equipped with catalyst (0.0%).
••• Buses or multi-pcr80n vehicles (Vehicles with 20 person per vehicle)

Does not include trains or airplanes.
~\



EXAMPLES OF EMPLOYERS WHO HAVE
IMPLEMENTED SUCCESSFUL MITIGATION PROGRAMS

THAT INVOLVE PACKAGES OF
TRANSPORTATION DEMAND MANAGEMENT INCENTIVES
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TABLE All- 5 - I

ESTIMATING EMISSIONS FROM THE TCM PACKAGES

Tables All - 5 - A through All - 5 - F attempt to quantify the effectiveness of a variety of individual,
transportation-based mitigation measures. These measures, defmed by the California Clean Air Act as
"transportation control measures (TCMs)," involve strategies to reduce vehicle trips, vehicle use, vehicle miles
traveled, vehicle idling, and traffic congestion for the purposes of reducing motor vehicle emissions. Many
TCMs are effective when implemented without supporting measures. However, most are ineffective or less
effective when implemented in isolation. This helps to explain the difficulty in quantifying the impact of a
particular, isolated mitigation measure, as measures are usually effected as part of a transportation program.
Therefore disaggregating the impacts of a multi-pronged TCM program is difficult.

To address this issue, the following table summarizes a variety of employers who have implemented and
monitored the results of successful programs which utilized a package of transportation-based mitigation
measures. The success of each program is attributed to a specific menu of related measures. Based on
monitored results, the impacts of each case study are characterized in terms of reductions in vehicle trip (Yr),
vehicle miles traveled (VMT) and/or improvements in average vehicle ridership (AVR).

The purpose of this table is to supplement Tables All - 5 - A through All - 5 - F and assist local government
decision-makers, air quality analysts, employers, and other private entities to determine the best package of
transportation-based mitigation measures for their needs. To this end, the summary reflects a variety of
circumstances, based on the following criteria:

o Type of land use or employer,

(

o Size of employer,

o Local conditions surrounding the employer, based on the following defmitions:

Urban:

Urbanizing:

Rural:

Jurisdiction characterized by moderate to dense population and development
intensity.

Jurisidiction characterized by low to moderate population and development
density, with significant growth projected over the next 20 years.

Characterized by low population and development intensity, with significant
growth projected by the year 2010.

o Accessibility to rail or bus transit facilities.

A11-62

(



TABLE All- 5 - I

Land Use Mitigation Measures Factors Impacts/
Site Description (TDM Package) Results

0 Industrial office 0 Subscription bus o Employer flextime o 1,124 VTs reduced
0 13,000 employees Program policy - min 8 hr. or 9.7% reduction in
0 Urban community 0 "Ride-Guide" o contract with transit vehicle trips; A 'V'R 1.21

carpooling program operator - pick-up at
0 Vanpool program home, three fare options
0 Staggered work hours max. ridership 250

employees
o Avg round trip of van

50 miles - monthly charge
$ 46 vanpool.

0 Office 0 Transportation allowance o Parking facility is o AVR 1.40
0 400 employees program limited
0 Urban (CBD) 0 Restricted on-site o Parking is priced -
0 Transit accessible parking (limitation in $ 40 per month;

parking capacity) Transit users $ 15
0 HOV subsidies monthly pass discount,

carpoolers park free

0 Office 0 Direct subsidy to employees o Monthly reimbursement o AVR 1.55;
0 980 employees using commute alternatives = $ 30, depending on mix o Reduction of vehicle trip
0 Urbanizing community (coupon system) modes used by employees; r~te from 82.4 daily
0 Transit accessible 0 Preferential parking o Subsidized van service; one-way trips per

0 Vanpool o Avg round trip of van employee to 63.4, a 22%
0 Marketing through posters, ranges between 60-80 miles reduction.

nnemos, brochures o Passengers charged $40 a
month

0 Office 0 Constrained on-site o Additional offsite parking o Removal of 7.8 ADTs per
0 Urban community parking available through lease - 100 employees = 86

(CBD) 0 Parking charge $ 30 a month per employee; ADTs reduced per day;
0 Transit accessible 0 Transit subsidies o On site spaces = $110 per o 13.6% VT reduction
0 1,100 employees 0 Vanpool subsidy month per employee;

0 Good marketing and 36% of all employees use
promotion by management - transit to work
corporate-supported plan. o Constrained parking - 223

spaces - 5 employees per space
= 1.05 spaces per 1,000 Sq. Ft.

o Parking charge: 2-person
carpool = $ 75 per month
3-person = $ 40 per month
4-person or more = $ 10 per
month

o Transit subsidies:
$15 - $30 per month

o Vanpool subsidies $10 - $30
per month
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TABLE All - 5 - I (CONT.)

Land Use Mitigation Measures Factors Impacts/
t
(

Site Description (TOM Package) Results

0 Manufacturing 0 Preferential parking spaces o On-site transportation o 1.09 AVR increased to
0 125 employees 0 Promotional commuter fairs, coordinator 1.23AVR
0 Urban community bulletin boards, newsletter o Rideshare subsidy $15 monthly

0 Guaranteed ride home o Transit subsidy $15 monthly
0 Rideshare subsidy o 200 parking spaces
0 Transit subsidy o Limited rail and bus-service

opportunities
o 15 preferential parking

spaces

0 Office 0 ETC on-site o Drawings and promotional o 1.03 AVR increased to
0 321 employees 0 Direct ridesharing/vanpooling support 1.24AVR
0 Urbanizing community subsidy o $20 per month to employees o 40 daily trips reduced
0 Transit accessible 0 Free passes to special for ridesharing

activities o $25 per month to employees
0 Discounted transit and train forvanpooling

passes 20 parking spaces reserved
0 Preferential parking for ridesharers

o Computerized rideshare
matching

o 438 parking spaces

(,o Bicycle paths and wide
sidewalks to site

o Transit, signalized
intersections, and light
rail available

0 Municipal Government 0 ETC on-site o Ride matching service o 1.09 A VR increased to
0 Urban community 0 Raffles and giveaways o Daily raffle tickets 1.15AVR
0 166 employees 0 Preferential parking spaces o Awarded for ridesharing o 8 daily one-way trips

0 Transit discounts o 124 parking spaces o 5% VT reduction
0 Guaranteed ride home
0 Commuter shuttle service
0' Flextime

0 Utility company 0 Preferential parking spaces o $63 a month per employee o AVR 1.28
0 134 employees 0 Guaranteed ride home for transit
0 Urban community 0 Transit subsidy o Commuter hot-line 24-

0 Flextime hour telephone line
0 On-site cafeteria (trip reduction plan)
0 Vanpool program o Free pick-up and delivery

service to light rail transit
o 97 parking spaces
o On-street parking

(
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TABLE All · 5 · I (CONT.)

Land Use Mitigation Measures Factors Impacts/
Site Description (TDM Package) Results

0 Insurance office 0 Compressed work week o Subsidize carpool o 1.19AVR
0 249 employees 0 Vanpool/carpool subsidies participants - $5 per month
0 Urban community 0 Quarterly drawings for drivers - $20 per month

prizes o Management support
o News bulletin, flyers, active

promotion of program
o Sidewalks, signalization and

crosswalks

0 New car dealership 0 Preferential parking o Employee recognition o 1.03 AVR increase
0 228 employees 0 Flextime o Prize drawings to 1.38AVR
0 Urban community 0 Guaranteed ride home o Rideshare matching o 56 one-way trips reduced

services o 25% VT reduction
o 140 parking spaces
o Freeway accessibility
o Transit accessible
o Special driving privileges

for management personnel
that rideshare

0 Industrial/Manufacturing0 Vanpool/carpool subsidies o Rideshare subsidy of $15 0 1.03 AVR increase to 1.18
0 217 employees 0 Compressed work week a month 0 27 one-way trips reduced;
0 Urban community 0 Preferential parking o Quarterly prizes for 0 13% vr reduction

0 Guaranteed ride home ridesharing
0 ETC on-site o Ridesharing match service

o Brochures, posters,
announcements to promote
ridesharing

0 Freeway accessibility
0 144 parking spaces

0 Industrial/Manufacturing0 Preferential parking o 48 preferential parking o 1.09 AVR increase to 1.33
0 Urbanizing community 0 Compressed work week spaces AVR
0 171 employees 0 Guaranteed ride home o Quarterly drawing for o 28 one-way trips reduced;

prizes o 17% vr reduction
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TABLE All • 5 - I (CONT.)

Land Use Mitigation Measures Factors Impacts/ I:
Site Description (TOM Package) Results

0 Retail discount store 0 Preferential parking o 11 preferential parking o AVR 1.16 increased to
0 Urban community 0 Transit pass subsidy spaces 1.39AVR;
0 200 employees 0 Flextime o Monthly transportation o 29 one-way trips reduced;
0 Transit accessible 0 ETC on-site contest o 17%vr

o Transportation center for
employees

o Education in new-hire
orientation

o Transit subsidy - 515 per
month

o Transit pass drawing
o 900 parking spaces
o "User friendly" pedestrian

site

0 Manufacturing/Industrial0 Guaranteed ride home o Carpooling information o AVR 1.37 increased to
0 Urbanizing community 0 Compressed work week o 162 parking spaces 1.97AVR
0 182 employees 0 Telecommuting o 40 one-way trips reduced

o 30% vr reduction

0 Medical supplies 0 Transit subsidy o $1 per day for ridesharing o AVR 1.05 increased to (
0 Manufacturing 0 Carpooling subsidy o Matchlist services 1.22AVR
0 Urbanizing 0 Preferential parking o Displays, posters, and o 62 one-way trips reduced
0 Transit oriented 0 Flextime newsletter promoting o 13% vr reduction
0 Employees 0 Guaranteed ride home ridesharing

0 Vanpooling pilot program o Drawings for cash
0 Bike racks, lockers, o 50% transit subsidy -
showers $10 per month

o 712 parking spaces

(
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TABLES FOR ESTIMATING EMISSIONS FROM
REDUCTION IN PETROLEUM PRODUcrS PUMPED AT SERVICE STATIONS

AFTER IMPLEMENTATION OF
MmGATION MEASURES

Mitigation Measures
That Reduce Emissions Associated With Petroleum Product Fueling

Activities
(SCAQMD Rule 461 Emissions)

o Provide Electric Outlets for Electric Vehicles in Garages

o Provide Electric Outlets at Service Stations

o Provide Service Stations that Supply Alternate Fuels
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TABLE A 11- 6

ESTIMATING EMISSIONS AFrER IMPLEMENTATION OF
MITIGATION MEASURES THAT REDUCE EMISSIONS FROM

PETROLEUM PRODUCfS FUELING ACfMTIES
(Pounds Per Day)

This methodology is for net emissions after implementation of mitigation measures that cause a reduction in emissions
associated with the amount of gasoline and diesel dispensed due to a reduction in the number of gasoline- and diesel­
fueled vehicles.

(

N= [Ax{l-[O/F]}] + [{Ax [O/F])} x {(E.QB.M)/(G.QR D)}], OR
N = [Ax{(l-L)}] + [{A xL)] x{(E ORM)/(G.QRD)}

Where,

A = Total Non-Mitigated Diesel or Gasoline Fuel Dispensing Fugitive Emissions.
(Use Rule 461 StaffReports or See Table A9 - 17 in Appendix 9)
(Resulting from Table A9 - 5 orAppendix 9 Methodologies for the First Mitigation Measure);
Please repeat the same formula for each type of alternate fuel-fueled vehicle penetration. when
repeating the formula, use net emissions from previous calculations as non-mitigated emissions.

D = Original Diesel Emission Factor in Pounds per Million BTUs
E = New or Electricity Consumption Emission Factor in Pounds per Million BTUs
F Original Number of Project-Related Gasoline- or Diesel-Fueled Vehicles (Traffic Study Input)
G = Original Gasoline or Diesel Emission Factor in Pounds per Million BTUs
o Removed from Original Number of Project-Related Gasoline- or Diesel-Fueled Vehicles
L Percent Vehicles Replaced With Alternate Fuel-Fueled Vehicles;

(F x L) = Alternate Fuel-Fueled Vehicles (contact ARB to obtain fueling emission factors for alternate
fuels, i.e., natural gas, methanol, Phase 2 fuel, LPG, etc.). (
(Mitigations should at least utilize the same percent substitutions for that build-out year as indicated in
Table All - 5 - G - 1. If lower percent is utilized, please provide reasons for not utilizing available
percent penetration rate.)

M = New or Alternate Fuel Emission Factor in Pounds per Million BTUs (contact ARB for fueling
emission factors)

N = Net Emissions After Implementation of Measures that Reduce Diesel and Gasoline Fuel Dispensing
Fugitive Emissions.

Note: Dispensing data should be weighted for the average of seven days, i.e., five days for workdays and two days
for weekends.

TABLE All - 6 - A

DISPENSING EMISSION FACfORS FOR VARIOUS FUELS
(Pounds Per Million BTUs)

Fuel Type CO ROC NOx SOx PM10

Gasoline (G) N/A 0.008 N/A N/A N/A
(Vapor Control Transfer)
Diesel (D) N/A 0.079 N/A N/A N/A
(No Vapor Control Transfer)
Electricity (E) 0.059 0.0029 0.34 0.035 0.012
(Battery Charging)

•
Alternate Fuel (M) (Phase 2 Gasoline, Alcohol, CNG (Natural Gas) or LPG (Propane or Butane»·

Use California Air Resources Board Staff Report for the Proposed Reaulations for Low-Emission Vehicles and
Clean Fuels, August 13, 1990.
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TABLES FOR ESTIMATING AVERAGE VEHICLE RIDERSHIP AFTER
THE IMPLEMENTATION OF MITIGATION MEASURES

(After Reduction in Number of Vehicles Traveled)

o Walk to work or destination
o Bicycle to work or destination
o Telecommute
o Report to another site for work
o Implementation of:

3/36 work week
4/40 work week
9/80 work week

o Use of LPG powered vehicles
o Use of methanol-powered vehicles
o Use of natural gas-powered vehicles
o Use of electricity-powered vehicles
o Travel in 2 to 40 persons per vehicle format
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TABLEAll· 7

ESTIMATING PROJECf·RELATED
AVERAGE VEHICLE RIDERSHIP OR OCCUPANCY

AFTER THE IMPLEMENTATION OF VARIOUS MITIGATION MEASURES
(Based on District Regulation XV)

AVR = Number of Persons Traveled/Number of Cars or Vehicles
(The Lower the Number ofVehicles, the Greater the AVR)

AVR = [A + B + C + D + E + F + M + G + H + L1]/[(A/1 + B/l + C/2 + D/3 + E/4 + F/4 + M/7 +
0/12 + H/4O + LI/l)

(

C =
D =
E =
F =
M =
G
H =

Where,

AVR

A
B
L1

Average Vehicle Ridership after implementation of mitigation measures.
To improve the AVR, trips associated with the following should be eliminated or reduced.
Remaining Number of 1-Way Trips in 1-Person I-Vehicle Format
Remaining Number of 1-Way Trips in 1-Person 1-Motorcycle Format

= No survey response I-Way Trips (Report these trips as "A"; If not applicable, use 0.0)
To improve the AYR, more trips associated with the following combination of mitigation
measures are needed. If not applicable, use 0 for the following, and use Appendix 11
methodologies for emission reduction
Number of 1-Way Trips in 2-Person 1-Vehicle Format
Number of 1-Way Trips in 3-Person 1-Vehicle Format
Number of 1-Way Trips in 4-Person 1-Vehicle Format
Number of I-wAY Trips in More Than 4-Person 1-Vehicle Format
Number of I-Way Trips in More Than 7-Person 1-Vehicle Format
Number of 1-Way Trips in More Than 12-Person 1-Vehicle Format
Number of 1-Way Trips in More Than 40-Person 1-Vehicle Format

(

The following mitigation measures should be used to determine emission reductions and should not be used to
determine post-mitigation AYR.

I Walk 1-way trips
J Bicycle 1-way trips
K = Telecommute 1-way trips
L = Report to another site I-way trips
M = 1-way trips for persons with days off due to a 3/36 work week
N = 1-way work trips for persons with days off due to a 4/40 work week
o = I-way trips for persons with days off due to a 9/80 work week
S = Total # of clean fuel vehicles used for commuting from home to work per day of the week
T = Number of workdays of the week on which "clean fuel vehicles" are used for commuting

from home to work (ifunknown, use 5.0)
U Total liquid petroleum gas (LPG) vehicles
V = Total methanol vehicles
W = Total compressed natural gas'(CNG) vehicles
Y = Total electricity powered vehicles .
Z Number of workdays in a week chosen to determine AVR (if unknown, use 5.0)
P = I-way trips for persons on vacation
Q I-way trips for persons who are on sick leave
R = I-way trips for persons who are absent for other than vacation and sick leaves
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TABLES FOR ESTIMATING MOBILE EQUIPMENT EMISSIONS
AFTER IMPLEMENTATION OF

MITIGATION MEASURES

Mitigation Measures
That Reduce Emissions Associated With

Gasoline- and Diesel- Powered Mobile Equipment

o Replace Gasoline- and Diesel-Powered Mobile Equipment With Natural-Gas-Powered Mobile
Equipment;

o Replace Gasoline- and Diesel-Powered Mobile Equipment With LPG (Propane and Butane)-Gas­
Powered Mobile Equipment; or,

o Replace Gasoline- and·Diesel-Powered Mobile Equipment With Battery-Powered Mobile Equipment
(Electricity usage from existing power outlets supplied by SeE, LADwp, etc. to recharge batteries)
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TABLEA11-8

ESTIMATING EMISSIONS AFrER IMPLEMENTATION OF
MITIGATION MEASURES THAT REDUCE EMISSIONS FROM

MOBILE EQUIPMENT
(Pounds Per Day)

M=R+N

Where,

M = Mitigated Mobile Equipment Emissions After Implementation of Mitigation Measures
(Use Table A9 - 8 to Estimate Non-Mitigated Emissions from Original Mobile Equipment)

R = Remaining or Residual Non-Mitigated Emissions From Unreplaced Original Mobile
Equipment
= {[Ex{l-(F/G)}];Where,

E Non-Mitigated Emissions from Table A9-8 of Appendix 9
(The District Prefers F Being Equal to G)

F = Number of Removed Original (and Replaced with New) Mobile Equipment
G = Number of Original Mobile Equipment

(Used to Estimate Non-Mitigated Emissions (E) in Table 9-8 ofAppendix 9)
N = New Emissions From Replaced Equipment (Replacing Removed Original Equipment)

= {V x (H .oR J/I.oR K)}; Where,
V = Removed Emissions (Emissions ofRemoved Original Equipment)

= [E x {FIG}]
H New Emission Factor per Million BTU·· for New (For Replaced) 'Equipment

(See TableAII- 8-A);
J New Emission Factor (EF) per "Converted" unit to EF "Unit" of Original

Equipment Converted unit is in the same unit as that for Original Emission Factor;
for example, if original EF is in lbs per 1000 gals the new EF should be also in
Ibs/l000 gals
(See Table All - 8 - C)

I Original Emission Factor per Million BTU for Original (for Removed)
Equipment·,
.oR Use Table All - 8 - B···

K = Original Emission Factor per Unit for Original (for Removed) Equipment·,
.oR Use Table All - 8 - D···

Use emission factors from Table A9 - 8 - A or Table A9 - 8 - B and/or their conversions into per million
BTUs per hour
BTU = British Thennal Unit
Use stationary equipment emission factors found in Table AII-8-B and Table All - 8 - D .!/!Jh ifemissions
for mobile equipment cannot be derived from Ta.bles A9 - 8 - A andA9 - 8 - B
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TABLE All • 8 • A

Emission Factors (H) for Each Criteria Pollutant for New Mobile Equipment
(Pounds Per Million BTUs)

Pollutant Type CO ROC NOx SOx PM10
Fuel Type

(Industrial/Commercial Type)

Propane 1.267 0.815 1.365 0.003 0.025
Butane 1.267 0.815 1.365 0.003 0.025

(Cogeneration or Non-eogeneration Type)

Natural Gas (Methane) 0.4095 0.079 3.2381 0.0006 0.0048

TABLE All • 8 • B

Emission'"'Factors (I) for Each Criteria Pollutant for Original (Removed) Equipment
(Pounds Per Million BTUs)

Pollutant Type
Fuel Type

Distilled Oil, or Diesel
Gasoline

CO

0.735
34.26

ROC

0.23
1.28

NOx

3.38
0.89

SOx

0.225
0.046

PM10

0.12
0.028

TABLE All • 8 • C

Emission Factors (J) for Each Criteria Pollutant for New Mobile Equipment
(The following emission factors should be converted to emissions per million BTUs)

Pollutant Type
Fuel Type

CO ROC NOx SOx PM10

Electricity
Dual Fuel (Oil/Gas)

Propane
Butane

Process Gas·
Landfill Gas

Natural Gas (Methane)

(Pounds/Megawatt-Hours [1] and [2])

0.2 0.01 1.15
7.9 2.0 24.14

(Pounds/One Thousand [1,oooJ Gallons)

129.0 83.0 139.0
129.0 83.0 139.0

(Pounds/Million [1,000,000] Cubic Feet)

83.0

(Cogeneration and noncogeneration Type)

430.0 82.9 3,400.0

0.12
0.94

0.35
0.35

0.6

0.04
1.48

2.5
2.5

5.0

[1]

(2]

•

When using emissions factors expressed in megawatt-hour, they should be adjusted using efficiency
factors "S" from Table A9-3-C.
For generators, when using emissions factors expressed in megawatt-hour, they should be further
adjusted using efficiency factor "U" from Table A9-3-C.
525 BTUs per cubic feet of process gas
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TABLE All· 8· D

16.75
3.235
16.75
16.75

31.2
5.31
155.0
6.2

469.0
102.0
469.0
469.0

32.1
147.7
32.10
32.1

CO ROC NOx SOx PM10

(Pounds/Megawatt-Hours (lJ and (21)

2.51 0.79 11.55 o.n 0.41
117.0 4.39 3.03 0.16 0.10

(Pounds/l,OOO Gallons)

102.0
3,940.0
102.0
102.0

Emission Factors (K) for Each Criteria Pollutant for Original (Removed)
Mobile Equipment

(The following emission factors should be converted to emissions per million BTUs) (

Pollutant Type
Fuel Type

(Reciprocating)
Diesel
Gasoline

(Reciprocating)
Diesel
Gasoline
Residual Crude Oil
Keronaptha Jet Fuel
(Diesel/Kerosene Mixture)

(Turbine)
Jet Fuel 150.0

(Pounds/l'on)

1.7 1.0 0.5 2.5

[1]

[2]

[s]

When using emissions factors expressed in megawatt-hour, they should be adjusted using efficiency
factors "S" from Table A9-3-C.
For generators, when using emissions factors expressed in megawatt-hour, they should be further
adjusted using efficiency factor "u" from Table A9-3-C.
Percent sulfur content of the fuel. (Please see Rule 431.2 for the applicable project related fuel sulfur
content factor, and multiply 140.0 by [sJto obtain project-related SOX emission factor.) (

(

A11-74



TABLE Al~l • 8 • E

TYPICAL LOAD FACTORS, ETC FOR MOBILE (OFF.;.R.OAD) EQUIPMENT
(All values are taken from November 1991 NQ7IToad En_ and Vehicle Emission Study and

". averag~

(NTIS PB92 -126960, EPA460/~91~or ~A.~lAc:72P91)
.,. -.' ~.

The foDowing iDformation shoulcl be used only ifemission W:tors exptessed fu megawilt~hours are used. .
Content of this table will be updated as each equipment is made capable of utilizing LPG (Propane and Butane)
and CNG (Natural Gas or Methanol). "

LPG/CNG LPG/CNG

Equipment Type .LoadFador Load Factor
(PereeDt or 9h) (percent or CII)

Skid-Steer Loader
WheeljRubber-TJred Loader
TraaorsjLoaders
AirpOrt Terminal Tractors 78
Excavators
Trenchers
Rollers
Other CoDStrUctiOD Equipment
cement and Mortar Mixer
Paving EQuipment
Asphalt Pavers
Plate Compactors
"Concrete Saws (Cutting Conaete)
Crusbiu.g Equipment
Aerial Lifts 46
Rough Terrain Fork Lifts
Fork Lifts 30
Cranes
Sprayers
DumpersjTendors
Signal Boards (Routing Boards)
BorefDrilI Rigs (Groundwater)
Sweepers/Saubbers 71·

Generator sets <SO HP t

Pressure Washers· <50 HP
HydroPowerUDits
Welders <50 HP
Pumps <50HP 69
Air Compressors <SO HP
Landscape Loader
Backhoe Loader
~Loader

Excavator (Utility)
Excavator (Construction)
Surfacing Equipment
TampersfRammers
2-Wheeled Tractors
Shredder>5 HP
Chain Saws >04 HP
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TABLEA11·9

ESTIMATING EMisSIONS AFTER IMPLEMENTATIoN
OF MITIGATION MEASURES THAT REDUCE PMIO EMISSIONS

FROM CONSTRUCI'ION AC11VITIES

(This methodology fI1so estimIztes emissionsfrom one source CIlteg01y if1nore than one mitigation.metlSUI'e is
implemented tDwtIrds tJuzt Stlme SOU1Ce CIIIegOIy.)

y* = IE x (1 - C)] + G + H
M*· =[Ex{(l-C)x(l-D)x(l-F)}] + G + H

where; .
M*

M** =

E =

c =

·D =

F =

G -
H =

ClANGED NAY 1993

Remainmg PMI0 Emissions from the Same Source CategorY After implementation of
ODe Mitigation Measure Affecting the Source
Remaining PMlO EmissiODS from the Same Source Category After Implementation of
Two Mitigation Measures Affecting the Same Source Category.
Unmitigated PMlO Emissions from One Source Category
(from PllSSenger Vehicles on PllVed Surfaces, Tilble .149 - 9 - C; from TruCks on Paved
Surfaces, Tilb/e A9 - 9 - C;from Passenger Vehicles on UnpllVed Surfaces, Ttzble .149 - 9 - D;
lindfrom BulldozingorDirt Piling, TIlbIesA9 - 9 - F tmdA9· - 9 - G) .
CoDb'ol Efficiency in Fraction for rltSt MitiPtioD Measure Applied to Sowce EmissiODS

(For more mitigtztion metJSUTeS pletJse see Tilble All - 9 - A)
Control Efficiency in Fraction for Second Mitigation Measure Applied tc? Source
EmissiODS (FOT more mitigation. metlSIUeS please see Table All - 9 -A)
Control Efficiency in Fra~onfor Third 'Mitigation'.Measure Applied'to Source
Emissions. (FOT more mitigation lIIeIlSUTeS please see Table A.II - 9 -A)
Unmitigated PMIO EmissioDS from Other Source Categories for Which No Mitigation
Has Been Applied Yet. (Ifnot applialble, use 0.0). . .
Remaining PMIO Emissions from Other Source Categories for Which Mitigation Has
Already Been Applied. (Ifnot appliCllble, use 0.0). .
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TABLE All'. 9 - A

CONTROL EmCIENCY OF PMI0 MITIGATION MEASURES
Percentage Efficiendes Within the Emission Source Category (C)

EmisVOD Source '

F -tive Dust/.lIgI
CoDstruCtion

Fugitive Dust/
Construction

Fugitive Dust/
CoDStrucboD

Fugitive Dust!
CoDStructiOD

Fugitive Dust/
. CoDStrucb.on

Fugitive Dust/
Construction

Fugitive Dust
from Roads

Fugitive Dust
from Roads

Mitigation Measure

Apply DOD-toxic chemical soil**
stabilizers according to '
manufacturers' specifications, to
all inactive CODSttUetion areas
(previously graded areas inactive
for ten days or more) .

Replace ground cover** in disturbed
areas as quickly as possible

Enclose, cover, water twice daily,
or apply Don-toxic soil binders**,
according to manufacturers'

. specifications, to exposed
stock piles (Le., gravel, sand, dirt)
with .5% or greaier silt content.

Water active sites at least
twice daily

Suspend all excavating and grading
operations when wind $peeds (as
instantaneous gusts) exceed 2S mph

.Monitor for particulate emissions
according to District-specified
procedures

All trucks hauling, dirt, sand,
soil, or other loose materials
'are to be covered, or should maintain at
least two feet of freeboard in .

.,accordance with the requirements
ofeve section 23114, (freeboard means
vertic;al space between
the top of the load and
top of the trailer)

Sweep streets once a day ifvisible
.soil materials are carried to adjacent
streets (recommen4 water sweepers
with reclaimed water)

Reduction
Efficiency

*30%-65%

*15%-49%

*30%,-74%

. *
34%-68%

. NQ

NQ

*7%-14%

*25%-60%

Favorable Factors

Stabilizers applied in
sufficient concentration
to provide erosion
protection for at least
one year

Small, densely planted
groun4 coVer

Automatic water mist or
sprinkler systems should
be instaiIed in areas with
stockpiles

Water at suffici=t
frequency tok~ soil

· . ugh. visiblemoISt eno so ..
i1umes are eliminated.

Water content is
". greater than 12%

TJghtly secured covering
to truck

Sweep streets
immediately after period
of heaviest vehicular
traclc-out activity

Changed November 1993

(Continued)
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TABLEA11-'-A
(CODtblBed)

Emission~ce

Fugitive Dust
from Roads

Fugitive Dust
from Roads

Fugitive Dust
from Roads

Fugitive Dust
from Roads

M'Jrigarion Measure

IDstaII wheel washers .
~e vehicles enter and exit
unpaved roads onto paved roads,
or wash off trucks and any equipment
leaviDg the site each trip. .

Pave construction roads that have a
traffic volume of more
than SO daily trips by construction
equipmeDt, or 150 total
daily trips for aD vehicles

Pave CODStnlct10D access roads·
at least.100 feet ODto the site
from main road

Pave CODStnlctiOD roads that
have a daily traffic volume
of less than .so vehicular trips.

*40-70%

92.5%
(91% for trucks)

94% for Passenger
Vehicles)

92.5%
(91% for trucks)

(94% for Passeuger
Vehicles)

. 92.5%
(91% for trucks)

(94% for Passenger
Vehicles)

F3\1>iable-Factors

Set up truck washiDg area
.on'paved access road
area so subsequent truck
travel on UDpaved rqads

. can be eliminated

Fugitive Dust.
from Roads

Fugitive Dust
from Roads

Apply water three times daily, or
. apply DOD-toxic soil stabilizers** .

according to manufacturers' specifications
to all unpaved parking or stagiDg areas
or unpaved road surfaces

Traffic speeds on all unpaved
roads to be reduced to 15
mph or less

*450/0-85%

*40%-70%

Use Don-toxic chemical
stabilizers that are
formulated for use on
unpaved road surfaces

Effective traffic control
orsignage

*

**

Use the lowest value ifbetter information is not known. Hhigher than lowest value is used, please
provide ~e supportiQg analysis and data in the eDviroDDl~ documentation.

Ifwatering is needed for soil binders on ground.covers, additional percentage reductions should Dot be
~ for watering.

(

Clanged November 1993 All-78



EXAMPLEl

.Sample CaleulatioJ;l: PMIO Emissions After Implementation· ofOne Mitigation Measure:

E = 10.1bs ofnnmitigated PMIO from trucks traveliDg on UDpaved roads
C = 45% =uction from appIyiDg water 3.times daily

M* = Ex C (1- C) + G + H
M* = 10 x(1 - 0.45)
M* = 5.5 Ibs of remainiDg PM10 ~missiODS

EXAMPLE 2

Sample Calculation: PMIO Emissions After Implementation ofTwo Mitigation.Measures:

E = 10 Ibs ofPMIO fr-om unpaved roads
C = Measure 1 reduces 45% from applying water 3 times daily
D = Measure 2 reduces 40% from controlling traffic speeds

. M** = [E x.{(l- C) x (1 ~ D)}]
M** = 10 x {(1 - 0.45) x (1 - 0.40) + G + H} .
M** = 3.3 Ibs of remainiDg PM10 emissions

Changed November1~ A11-79
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TABLE All - 8 - E

lYPICAL LOAD FACTORS, ETC FOR MOBILE (OFF-ROAD) EQUIPMENT
(All values are taken from November 1991 NQnrogd En~ne and Vehicle Emission Study and

averaged)
(NTIS PB92 - 126960, EPA 460/3-91-02, or EPA 21A - 2001)

The following information should be used only if emission factors expressed in megawatt-hours are used.
Content of this table will be updated as each equipment is made capable of utilizing LPG (Propane and Butane)
and CNG (Natural Gas or Methanol).

LPG/CNG LPG/CNG

Equipment Type Load Factor Load Factor
(Percent or %) (Percent or "')

Skid-Steer Loader
Wheel/Rubber-Tired Loader
Tractors/Loaders
Airport Terminal Tractors 78
Excavators
Trenchers
Rollers
Other Construction Equipment
Cement and Mortar Mixer
Paving Equipment
Asphalt Pavers
Plate Compactors
Concrete Saws (Cutting Concrete)
Crushing Equipment
Aerial Lifts 46
Rough Terrain Fork Lifts
Fork Lifts 30
Cranes
Sprayers
Dumpers/Tendors
Signal Boards (Routing Boards)
Bore/Drill Rigs (Groundwater)
Sweepers/Scrubbers 71
Generator sets < 50 HP
Pressure Washers <50 HP
Hydro Power Units
Welders < 50 HP
Pumps <50 HP 69
Air Compressors <50 HP
Landscape Loader
Backhoe Loader
Log Loader
Excavator (Utility)
Excavator (Construction)
Surfacing Equipment
Tampers/Rammers
2-Wheeled Tractors
Shredder >5 HP
Chain Saws >4 HP
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TABLEAll-'

ESTIMATING EMISSIONS AFTER IMPLEMENTATION
OF MITIGATION MEASURES THAT REDUCE PMIO EMISSIONS

FROM CONSTRUCfION ACfIVITIES

(This methodology also estimates emissions from one source category ifmore than one mitigation measure is
implemented towards that same source category.)
M* = ExC
M** = ExCx(l-(DxL)

(

M* Mitigated PMI0 Emissions from Source After Implementation of One Mitigation
Measure Affecting the Source

M** Mitigated PMIO Emissions from Source After Implementation of Two Mitigation
Measures Affecting the Same Source. Assume that Three or More Mitigation Measures
Affecting the Same Source Will Not Increase the Efficacy Beyond the First Two
Measures

E Unmitigated PMIO Emissions from One Source
(from Passenger Vehicles on Paved Surfaces, Table A9 - 9 - C,· from Trucks on Paved
Surfaces, Table A9 - 9 - C,· from Passenger Vehicles on Unpaved Surfaces, Table A9 - 9 - D;
and from Bulldozing or Dirt Piling, Tables A9 - 9 - F and A9 - 9 - G)

C Control Efficiency of First Mitigation Measure Applied to Emission Source
(For more mitigation measures please see Table All - 9 - A)

D = Control Efficiency of Second Mitigation Measure Applied to Emission Source
(For more mitigation measures please see Table All - 9 - A) ('

L = Percent of Unmitigated PMI0 affected by the Second Mitigation Measure That Was Not _
Affected by the First Measure Applied to the Same Source Category (If second
mitigation measure is not used, "L" should be 0.0%)

(

All-76



TABLE All • 9 • A

CONTROL EFFICIENCY OF PMIO MITIGATION MEASURES
Percentage Efficiencies Within the Emission Source Category (C)

Emission Source

Fugitive Dust/
Construction

Fugitive Dust/
Construction

Fugitive Dust/
Construction

Fugitive Dust/
Construction

Fugitive Dust/
Construction

Fugitive Dust/
Construction

Fugitive Dust
from Roads

Fugitive Dust
from Roads

Reduction
Mitigation Measure Efficiency Favorable Factors

•Apply non-toxic chemical soil 30% - 65% Stabilizers applied in
stabilizers according to sufficient concentration
manufacturers' specifications, to to provide erosion
all inactive construction areas protection for at least
(previously graded areas inactive one year
for ten days or more)

•Replace ground cover in disturbed 15% - 49% Small, densely planted
areas as quickly as possible ground cover

•Enclose, cover, water twice daily, 30% -74% Automatic water mist or
or apply non-toxic soil binders, sprinkler systems should
according to manufacturers' be installed in areas with
specifications, to exposed stock piles
stock piles (i.e., gravel, sand, dirt)
with 5% or greater silt content

•Water active sites at least 34%-68% Water at sufficient
twice daily frequency to keep soil

moist enough so visible
plumes are eliminated

Suspend all excavating and grading NQ
operations when wind speeds (as
~nstantaneous gusts) exceed 25 mph

Monitor for particulate emissions NQ
according to District-specified
procedures

•All trucks hauling, dirt, sand, 7% -14% Tightly secured covering
soil, or other loose materials to truck
are to be covered, or should maintain at
least two feet of freeboard in
accordance with the requirements
of evc section 23114, (fre~board means
vertical space between
the top of the load and
top of the trailer)

•Sweep streets once a day if visible 25%-60% Sweep streets
soil materials are carried to adjacent immediately after period
streets (recommend water sweepers of heaviest vehicular
with reclaimed water) track-out activity
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EXAMPLE 1

Sample Calculation: PMIO Emissions After Implementation of One Mitigation Measure:

E 10 Ibs of PM10 from unpaved roads
C 50% reduction from trucks on unpaved roads

M* ExC
M* 10 x 0.5
M* 5 Ibs of mitigated PM10 emissions

EXAMPLE 2

Sample Calculation: PMIO Emissions After Implementation of Two Mitigation Measures:

E 10 Ibs of PM10 from unpaved roads
C Measure 1 reduces 50% from trucks on unpaved roads
D Measure 2 reduces 40% from trucks on unpaved roads
L Measure 2 will affect 10% of the unmitigated PMIO after implementing Measure 1

M** = Ex C x (1 - (D xL))
M** = 10 x 0.5 x (1 - (0.4 x 0.1))
M*· = 4.81bs of unmitigated PM10 emissions

A11-79



-­..... All-SO

(

(



TABLES FOR ESTIMATING ASBESTOS EMISSIONS AFTER
THE IMPLEMENTATION OF MITIGATION MEASURES·
(During Physical Removal of Asbestos-Containing Objects in

Sections, or Units, or by Scrapping or Chipping
Prior to Demo.lition or Renovation)

o To Prevent the Release of Fibers, Wet the Asbestos Sufficiently with a Wetting Agent or Other Liquid
Such as a Removal Encapsulant with a Fine Spray for Several Hours Before Removal Begins. Use
Low-Pressure or Airless Spray Equipment. Cut the Impermeable Outer Jacket or Coating Prior to
Wetting. Add Surfactant or Wetting Agent to Water (use 1 ounce of polyoxyethylene ester in 5 gallons
of water, or use ethylene glycol).

o Use LEV and a Collection System at Or Near the Point of Asbestos Generation; Use Portable or
Mobile Vacuum System or Transportable Pneumatic Conveying Systems.

o Use Manometers to Indicate the Need for Cleaning Main Filter.
o Use Space Exhaust Ventilation and Air Cleaning System with Enclosure of the Asbestos Removal

Area.
o Use Portable or Designed Exhaust Ventilation Systems.
o Use Transparent Containment Barriers.
o Use Glove Box or Glove Bag Techniques.
o Use Power Grinding, Sanding, Cutting and Drilling Tools with LEV Systems Connected to a Vacuum

Source.
o Use Field Cutting Tools Especially Designed for Cutting Asbestos-Containing Materials Pipes, Sheets,

etc.
o Wet Cutting Methods Should Be Used During Construction.
o Use EPA-Recommended Substitute for Asbestos and Asbestos Products.
o Spray Asbestos-Containing Material in Which the Asbestos Is Encapsulated With a Bituminous or

Resinous Binder. '
o Encapsulate Asbestos-Containing Materials by Spraying a Sealant Onto the Material.
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TABLE AII- 10

ESTIMATING ASBESTOS EMISSIONS AFTER
IMPLEMENTATION OF MITIGATION MEASURES

(Based on the EPA Report, National Emission Standards For Asbestos •• Backaround
Information For Proposed Standards, 1987)

(

I

Mitigated Emissions (Tons Per Year)
Non-Mitigated Emissions from Table A9 -10 of Appendix 9;.m-,

E = Non-Mitigated Emissions; if Control Device is Used
= (G x H)/l - I; If Control Device is Used;

(For Input Assunzptiolts, Use Table 3-3 ofAbove-Mentiolted Report.)
where,

G Waste Collected in Control Device in Pounds/Year
H Asbestos Content of G, i.e., Control Device Waste in Decimal Fraction

(if 10%, use 0.10 rather than 10.0)
Control Device Efficiency (in Decimal Fraction)
(if 15%, Use 0.15 rather than 15.0)

Time-Weighted-Average Efficiency by Gas Volumes in Percent.
(If 85%, use 85 ratlter thall 0.85) ; .
New Fiber Count After Implementation of Mitigation Measure
(Use TableAl1- 10-A)
Original Fiber Count Before Implementation of Mitigation Measure
(Use TableAl1- 10-A)

H

J

F

M = E x [J/H]; If Wetting or Polyethylene Barriers Are Used
M = Ex [(100 - F)/l00]; If Control Device is Used

During Demolition, Renovation and Construction Activities

Where,

M
E =

TABLE All • 10 - A

INPUT ASSUMPTIONS FOR FIBER COUNTS
(Use the Following Information to Determine Percent Reduction of Impacts)

Source
Fibers per Cubic

Asbestos Handling Method Centimeters

8 x 12 Foot Ceiling
8 x 12 Foot Ceiling
8 x 12 Foot Ceiling

Dry Removal (H) 82.2
Untreated Water (J) 23.1
Treated Water (J) 8.1

Inner Room
Middle Room (Entry)
Outer Room (Staging)
Inner Room
Middle Room (Entry)
Outer Room (Staging)

Dry with Polyethylene Barriers (H or J) 74.4
Dry with Polyethylene Barriers (H or J) 6.4
Dry with Polyethylene Barriers (H or J) 2.0
Wet with Treated Water & Polyethylene Barriers (H or J) 8.2
Wet with Treated Water & Polyethylene Barriers (H or J) 2.0
Wet with Treated Water & Polyethylene Barriers (H or J) 0.0

(
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TABLE All- 10 - B

ENVIRONMENTAL IMPACTS
NATIONWIDE ASBESTOS EMISSIONS FROM DEMOLITION AND RENOVATION

(Use the Following Information to Determine Percent Reduction of Impacts)
(Kilograms per Year)

Asbestos Removal Waste Disposal
Control Method Demolition Renovation Demolition Renovation

No Regulation 1,713 13 509,800 1,400
(1987 NESHAP)

Anticipated Reduction 700 9 380 2.0
(Full Compliance with 1987 NESHAP)

Actual Reduction 1,300 13 226,000 1,000
(Current Practices of Compliance)

Negative Pressure & High- 400 8 380 200
Particulate Air (HEPA)
With Freezing Weather

Negative Pressure & HEPA 0.2 0.003 380 200
All Removals

TABLE All - 10 - C

ENVIRONMENTAL IMPACTS
NATIONWIDE ASBESTOS EMISSIONS FROM

MILLING MANUFACTURING AND FABRICATION
(Use the Following Information to Determine Percent Reduction of Impacts)

(Kilograms per Year)

Waste Disposal
Estimates

HEPA Filter
Best Estimates (Range)

Emissions After Implementation of Controls in Year 1987

Current Regulation
(1987 NESHAP)

Best Estimates (Range)Control Method

Milling
Fabrication

Friction
A/CPipe
A/CSheet
Paper
Coatings/Sealant
Plastics

. Textiles
Packings, Gaskets
V/A Tile
Other Manufacturing

2,390 (2,220 to 16,420)
7,410 (380 to 1,590)

(Manu!acturing)
3,590 (3,390 to 19,280)

260 (240 to 1,790)
190 (190 to 1,130)

60 (60 to 620)
120 (120 to 170)
250 (200 to 850)
20 (20 to 480)
10 (10 to 290)
60 (50 to 180)

0.7 (0.7 to 4.9)
2.2 (0.1 to 0.05)

1.1 (0.2 to 5.0)
0.08 (0.07 to 0.5)
0.06 (0.06 to 0.3)
0.02 (0.02 to 0.2)
0.04 (0.04 to 0.05)
0.07 (0.06 to 0.3)
0.01 (0.01 to 0.1)
0.01 (0.01 to 0.1)
0.02 (0.01 to 0.05)

160.0
3.0

54.0
5.0
4.0
0.5
0.7
3.0
0.4
0.2
0.5
0.1
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TABLES FOR ESTIMATING EMISSIONS FROM
HOUSEHOLD ELEcrRICITY CONSUMPTION

AFfER IMPLEMENTATION OF
MITIGATION MEASURES

Mitigation Measures
That Reduce Emissions Associated With Electricity Consumption

Use Compact Fluorescent Lighting
Use R-30 Ceiling and R-19 Walls with Central Hie Pump System
Use Refrigerator with Vacuum Power Insulation
Heat Water with Combined Space/Water Heater Unit
Install High-Efficiency Air Conditioners '
Improve Evaeotranspiration by Planting Three Trees to Provide Shade and Shadow

on BUIlding .
(IfPlanting of Three Trees Does Not Provide Shade or Shadow on Building, this
Mitigation Measure Does Not Apply. See Next Mitigation Measure)

Improve House Albedo by Choosing Light Colors for Exterior of Buildings
Improve Overall Albedo Effect by:

Improving House Albedo or by Choosing Light Colors for Exterior of
Buildings

Planting Trees to Provide Shade and Shadow on Buildings
Using Soil and Building Materials that Reduce the Roughness of Exterior of

Buildings
Planting Trees in Surrounding Areas, and
Avoiding the Use of Dark-Colored Asphalt on Roofs or Surrounding Streets

Install Fuel Cell For Residential Subdivisions or Office Buildings to Generate
Electricity .

Recover Heat Produced in the Fuel Cell and Recycle it for Space Heating
Recover and Condense the Steam Generated in the Fuel Cell and Recycle it as Hot

Water
Utilize Window Treatment (Reflective- Window Film and High-Performance

Glazing)
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TABLE All • 11

ESTIMATING EMISSIONS AFTER IMPLEMENTATION OF MITIGATION
MEASURES THAT REDUCE EMISSIONS FROM ELECfRICIlY USAGE

(Note: Reduction efficiencies [in percents or in decimal fractionsJare not needed for the fonnula to estimate
remaining emissions from remaining Electricity consumption, but reduction efficiencies can be included in

environmental documents for additional infonnation)
(Pounds Per Day)

(

M = {[N] + [(0) x (P)]}
(If Mitigation Measures Are Included In The Environmental Documents To Reduce Emissions From
Only One Source Category)

M = {[N] + [(01) x (P1)] + [(Ov x (Pv] + [(03) x (P3)] + + [(On> x (Pn>l

(If Mitigation Measures Are Included In The Environmental Documents To Reduce Emissions From
Multiple Source Categories)

Where,

(

°1
# of Measures

Remaining Emission Fraction or Remaining Electricity Consumption Fraction
for the First Mitigation Measure for That Source Category
Remaining Emission Fraction or Remaining Electricity Consumption Fraction
for the Second Mitigation Measure for That Source Category
Remaining Emission Fraction or Remaining Electricity Consumption Fraction
for the Last Mitigation Measure for That Source Category

For Source Category, Space Cooling: P1
Remaining E.

Example:

p

M = Total Mitigated Emissions from New Electricity Consumption After Implementation of
Mitigation Measures and Non-Mitigated Portion of Original Electricity Consumption
Remaining Non-Mitigated Emissions from Original Electricity Consumption After the
Removal of All Source Categories for Which Mitigation Measures Are Included in the
Environmental Documents
(From the Use of Table A9 - 11 - C in Appendix 9)
Non-mitigated Emissions for Each Source Category From Table A9 - 11 - D in Appendix 9
(Use non-mitigated emissions from Table A9 - 11 - D for each source category 01' 02J
ojJ ••••• On for which mitigation measures included in the environmental documents)
Combined Remaining Emissions Fraction or Remaining Electricity Consumption Fraction for
That Source Category for which Mitigation Measure Are Included in the Environmental
Document
(Use remaining Electricity consumption fractions from Table All - 11 - A for each mitigation
measure P1, P2J PjJ .••••Pn)
=Q1 x Q2 x Q.,x····.xQn

Where,
Q1=

o

N

Reorient Buildings Facing North (Q1)
Double Paned Windows (OV
Window Glazing Treatment (03)
White-washing of Buildings (04)

0.65
x 0.90
x 0.90
x 0.998

1
1
1
1

Total Remaining Emissions Fraction 0.525 4

Thus, for this example, since Value for P1 = 0..525,
o Combined Remaining Emissions would be 52.5 percent; and,
o Combined Emission Reduction Efficiency from Implementation of 4 different

mitigation measures would be
{[1oo] - [52.5]} =.47.5 Percent (%).
(See note below the Table Title)

Similarly, continue to determine value for P1, P~ P3' .....Pn, for all source categories 01, O~
03, .....On for which mitigation measures are included in the environmental document.

( ,
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TABLE A11- 11- A

REMAINING (NEW) ELECfRICI1Y CONSUMPTION IN
RESIDENTIAL, COMMERCIAL AND INDUSTRIAL SECfORS

<Committee Draft Electricity Efficiency Report, 1990, California Energy Commission)
(Percent of the pre-mitigation Electricity use for that source category)

Note: The following percentages are provided to determine remaining emissions after the implementation
of mitigation measures. These are not percent reductions

(One hundred minus the following values will provide percent reductions)

Source Category/ Electricity Source Category/ Electricity
Mitigation Measures Use (Percent) Mitigation Measures Use (Percent)

Space Cooling Space Heating
Face buildings to north 65.0 Face buildings to north 45.0
Insulation beyond Title 24 70.0 Insulation beyond Title 24 70.0
Double-paned windows 90.0 Double-paned windows 90.0
Fuel cell 93.0 Fuel cell 92.4
Window glazing treatment 90.0 Water Heating
Efficient air-conditioners 94.0 Solar water heaters SO.O
Three trees per structure 95.0 Central & low-flow showerheads 58.4
White-washing of buildings 99.8 Fuel cell 96.8
Improved overall albedo 99.4 Light-colored roofs 97.0

Refrigeration Cooking
Efficient appliances 73.0 Efficient appliances 89.0
Fuel cell 79.6 Fuel cell 95.5

Freezing Clothes Dryer
Efficient appliances 84.0 Efficient appliances 89.0
Fuel cell 96.1 Fuel cell 93.2

Dishwashers w/Hot-Water Cycle Clothes Washer w/Hot-Water wash
Efficient appliances 89.0 Efficient appliances 89.0
Fuel cell 99.2 Fuel cell 98.7

Dishwasher Motor Clothes Washer Motor
Efficient appliances 89.0 Efficient appliances 89.0
Fuel cell 97.6 Fuel cell 99.1

Lighting Miscellaneous
Face buildings to north 69 Ventilation in parking lots 99.31 (R)
Lighting controls 96.0(R) Fuel cell 86.3
Low-sodium parking lights 98.0 (R & C) Ventilation in parking lots 99.5 (C)
Fuel cell 86.3 Ventilation in parking lots 99.5 (I)
Low-sodium lighting 87.5 (I) Lighting
Lighting controls 61.5 (I) Lighting controls 50.0 (C)

Use ofFuel cell
For Swimming Pool Heating: For Solar Water Heating:

Solar 99.1 Water heating 99.8
Pump 96.6 Water heater's pump 99.96

Water Bed (fuel cell) 97.2 ColorlV 95.2
FumaceFan 98.4 Other 99.9

Industrial
. Process Motors Process Heat

Modify processes 56.0 Use heat recovery systems 85.0

(R) = Residential (C) Commercial (I) Industrial

Bolded words describe source categories and remaining describe potential mitigation measures for those source
categories. Impact should be analyzed for each source category separately. To determine remaining emissions
from a source category, efficiencies of several mitigation measures for that source category can be combined.
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TABLES FOR ESTIMATING EMISSIONS FROM
HOUSEHOLD NATURAL GAS CONSUMPTION

AFfER IMPLEMENTATION OF
MITIGATION MEASURES

Mitigation Measures
That Reduce Emissions Associated With Natural Gas Consumption

o Use R..30 Ceiling and R-19 Walls with Central H/e Pump System
o Heat Water with Combined Space/Water Heater Unit
o Improve Evaeotranspiration by Planting Three Trees to Provide Shade and Shadow

. on BUIlding
(If Planting of Three Trees Does Not Provide Shade or Shadow on Building, this
Mitigation Measure Does Not Apply. See Next Mitigation Measure)

o Improve House Albedo by Choosing Light Colors for Exterior of Buildings
o Improve Overall Albedo Effect by:

Improving House Albedo or by Choosing Light Colors for Exterior of
Buildings

Planting Trees to Provide Shade and Shadow on Buildings
Using Soil and Building Materials that Reduce the Roughness of Exterior of

Buildings
Planting Trees in Surrounding Areas, and
Avoiding the Use of Dark-Colored Asphalt on Roofs or Surrounding Streets

o Recover Heat Produced in the Fuel Cell and Recycle it for Space Heating
o Recover and Condense the Steam Generated in the Fuel Cell and Recycle it as Hot

Water
o Utilize Window Treatment (Reflective Window Film and High-Performance

Glazing)
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TABLE All • 12

ESTIMATING EMISSIONS AFTER IMPLEMENTATION OF MITIGATION (
MEASURES THAT REDUCE EMISSIONS FROM NATURAL GAS USAGE

(Reduction efficiencies either in percents or in decimal fractions are not needed for the formula
to estimate remaining emissions from remaining Natural Gas consumption, but reduction

efficiencies can be included in environmental documents for additional information)
(Pounds Per Day)

M = {[N] + [(0) x (P)]}
(IfMitigation Measures Are Included In The Environmental Documents To Reduce Emissions From
Only One Source Category)

M = {(N] + [(01) x (P1)] + [(O:z) x (P:z)] + [(03) x (P3)] + + [(On> x (Pn>]

(IfMitigation Measures Are Included In The Environmental Documents To Reduce Emissions From
Multiple Source Categories)
Where,

M = Total Mitigated Emissions from New Electricity Consumption After Implementation of
Mitigation Measures and Non-Mitigated Portion of Original Electricity Consumption

N Remaining Non-Mitigated Emissions from Original Electricity Consumption After the
Removal of All Source Categories for Which Mitigation Measures Are Included in the
Environmental Documents
(From the Use of Table A9 - 11 - C in Appendix 9)

o = Non-mitigated Emissions for Each Source Category From Table A9 - 11 - D in Appendix: 9
(Use non-mitigated emissions from Table A9 - 11- D for each source category 01, 02J OjJ
.....Onforwhich mitigation measures included in the environmental documents)

P Combined Remaining Emissions Fraction or Remaining Electricity Consumption Fraction for
That Source Category for which Mitigation Measure Are Included in the Environmental (,
Document . ,
(Use remaining Natural Gas consulnption fractions from Table All - 11 - A for each mitigation
measure PI' P2J PjJ .....Pn)
= Q1 x Q2 x QjJx····.xQn

Where,
Q1 = Remaining Emission Fraction or Remaining Natural Gas Consumption Fraction

for the First Mitigation Measure for That Source Category
,02 = Remaining Emission Fraction or Remaining Natural Gas Consumption Fraction

for the Second Mitigation Measure for That Source Category
On = Remaining Emission Fraction or Remaining Natural Gas Consumption Fraction

for the Last Mitigation Measure for That Source Category

Example: For Source Category, Space Cooling: P1 01
Remaining E. :# of Measures

Reorient Buildings Facing North (01) 0.65 1
Double Paned Windows·(Q:z) x 0.90 1
Window Glazing Treatment (03) x 0.90 1
White-washing of Buildings (04) x 0.998 1

Total Remaining Emissions Fraction 0.525 4

Thus, for this example, since Value for P1 = 0..525,
o Combined Remaining Emissions would be 52.5 percent; and,
o Combined Emission Reduction Efficiency from Implementation of 4 different

mitigation measures would be
{[100]- [52.5]} = 47.5 Percent (%).
(See note provided under Table TItle) ( ~.

Similarly, continue to determine value for P1, P2t P3' .....Pn' for all source categories 01, 02t
OJ, .....On for which mitigation measures are included in the environmental document.
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TABLE All - 12 - A

SOURCE CATEGORIES (P) OF POST-MITIGATION (NEW) NATURAL GAS USE IN
RESIDENTIAL, COMMERCIAL AND INDUSTRIAL SECTORS

(Committee Draft Natural Gas Efficiency Report, 1990, California Energy Commission)
(Percent of the pre-mitigation Natural Gas use for that source category)

Note: The following percentages are provided to determine remaining emissions after the
implementation of mitigation measures. These are not percent reductions

(One hundred minus the following values will provide percent reductions)

Source Category/ Electricity Source Category/ Electricity
Mitigation Measures Use (Percent) Mitigation Measures Use (Percent)

Space Cooling Space Heating
Face buildings to north 65.0 Face buildings to north 40.0
Insulation beyond Title 24 70.0 Insulation beyond Title 24 70.0
Double-paned windows 90.0 Double-paned windows 90.0
Window glazing treatment 90.0 Water Heating
Efficient air-conditioners 94.0 Solar water heaters 50.0
Three trees per structure 95.0 Central & low-flow showerheads 58.4
White-washing of buildings 99.8 Light-colored roofs 97.0
Improved overall albedo 99.4

Refrigeration Cooking
Efficient appliances N/A Efficient appliances 89.0

Freezing Clothes Dryer
Efficient appliances N/A Efficient appliances 89.0

Dishwashers w/Hot-Water Cycle Clothes Washer wIUot Water Wash
Efficient appliances 89.0 Efficient appliances 89.0

Dishwasher Motor Clothes Washer Motor
Efficient appliances 89.0 Efficient appliances 89.0

Lighting Miscellaneous
Face buildings to north 69 Ventilation in parking lots 99.02 (R)
Lighting controls N/A (R) Ventilation in parking lots N/A (C)
Low-sodium parking lights N/A (R & C) Ventilation in parking lots N/A (I)
Low-sodium lighting N/A (I)
Lighting controls N/A (I) Lighting

Lighting controls N/A (C)

(R) = Residential (C) = Commercial (I) = Industrial N/A Not Available

Bolded words describe source categories and remain~ngdescribe potential mitigation measures for those source
categories. Impact should be analyzed for each source category separately. To determine remaining emissions
from a source category, efficiencies of several mitigation measures for that source category can be combinedo
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TABLES FOR ESTIMATING EMISSIONS FROM
COATINGS AND SPRAY EQUIPMENT·

AFTER IMPLEMENTATION OF
MITIGATION MEASURES

.. . Miti~ation Measures . .
That Reduce Emissions AsSOCIated With Coatings dIld Spray Equipment

o Eliminate the Use of Paints and Solvents By Utilizing Precoated Building Materials
o Elimjnate the Use of Paints and Solvents By Utilizing Natm:ally COlored Building Materials
o Use Water-Based or Low-voe Coatings ~

o Use ~ating Transfer or Spray Equipment with High Transfer Efficiency .
o Employ SldIled Operators Wh9 Are Well-Versed in Rule 1113 Requirement (Not Quantifiable,

However, the Anticipated Emission Reductions Are from Improved Transfer Efficiency and from Less
Paint and Solvent Spills)
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TAB~A11-13

ESTIMATING EVAPORATIVE EMISSIONS· FROM ARCHITECTURAL COATINGS
ANn BUILDING MATERIALS AFrFR IMPLEMENTATION OF MITIGATION

MEASURES THAT REDUCE EMISSIONS FROM COATINGS AND SPRAY
. . EQUIPMENT

(These emissions occur duri!Jg tixteriorfinish and interiorfinish plulses'ofproject construction. Ifthese pIulses
overlIlp otherpMses ofthe construction, these emissions should be combined with J!.OC emissions from the other

pMses. These combined emissions should be used to determine project signiJiclznce.)

(pounds Per Day)
Ml =[Ex {l- (0'+ H + I + J)}] + (Fx{(GxK) + (H xL) + (IxN) + (J x'O)}]

(Use this jormulll ifnon-mitigated emissions Il1'e estinuzted fint)
M2 = [(p x Q)/(l,OOO)]x (R]

(U.se this jormulll ifmitigated emissions me estinuzted without estimIlting non-mitigated emissions, orto
. estimIzte new COfIting and spmy equipment-specific emissions. Convert these emissions per 1000 squtJTe
. loot with project-specific thickness in mils jor vaJue ofK,.L, N, and 0 for estimIltingMI in llbove
f~) .
Where,

Ml = Mitigated Coatings Emissions After ImplemeQ.tation of Mitigation Measures
M2 = Mitigated emissions of Volatile Reactive Organic Compounds (ROC) fr~ architectural

coatiDgs
E = Non-Mitigated EmissiODS Before Implementation of Mitigation Measure

(From Tllble .149 - 13)
F = Original Total Area (in Square Feet) To Be Coated~ Original Coating Material Per

Project Before the Imp1emeDtation of that~nMeasure (
('J7ze Il1'etl usedfor estimIItingnon-mitigated emissions (E) in Table A9 - 13 ofAppendix 9. If
unknown, use Table .1411-·13 - E methodologies forestimllting'this flI'eIl)

G = Decimal Fraction of Original AmOUDt. of Area Not Coated with OrigiDal Coating Material due
. to the Use ofPre-coated Building Materials or Natural-Colored BuildiDg Materials

(lIthe percent is erpressetl as 19.0, use 0.19 for G, and not 19.0. Ntztunzl-colored l7U1terials
should not 1uzve Ildditioruzl emissions. Also, there is no need to tliJd off-* emissions tlSSocitlted
with the pre-cOlltedbuilding~. However, vehicularemissions associtlted with JuzuIing of
these materials should be estinuzted using TtlbleA~ - 5 ofAppendix 9and these vehicular
emissions should be mitig~ and mitigated emissions should be estimIlted using Table All - 5

.ofAppen4ix 11)
K = 0.0, naturaI-colored or pre-coated materials' emission rate ~

. H = Decimal Fraction of Original Amount of Area Not Coated with Original Coating Material due
to the Use ofWater Based or Low voe Coating ~aterials .
(lIthe percent is erIJ,essed as 21~o, use 0.21 jor H, and not 21.0)

L =.Emission Rate afWater-Based or Low-VOC Coating Materials
(Use value ofM2 converted into per 1000 sqtlllTe feet or see Tllble.A.9 - 13 - C; All - 13 - D, and
'An-D-~ .

I = Decimal Fraction of Original Amount ofArea Not Coated with Original Spraying Equipment
. due to the Use of High Transfer Efficiency Equipment

(If the Percent is Expressed as 21.0, Use 0.21 for 1, and not 21.0)
N = Emission Rate of Original CoatiDg with Greater or Improved-Transfer-Efficiency Spray

Equipment
(Use value ofM2 converted into per 1000 square feet or see Table A9 - 13 - CAll - 13 - D, and
A!1-13 -E)

(
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TABLEA11-13 (Continued-)

J - Decimal Fraction of 0rigiDal Amount ofArea Dot Coated withOrigiDal CoariDgMaterials and
Spray Equipment due to the Use ofWater-Based or Low-VOC CoaringMateriaJs AIoDg With
the Use ofHigh TraDSfer Efficienc.;y Equipment For the Same Area .
(Ifthe percent is erprased as 21.D, use 0.21JOTJ, tIIUl not 2LO)

o = Emission Rate of New Water-Based or Low-VOC Coating with Greater or Improved­
Transfer-EfficiencySpray Equipment
(Use vtzlue ofM2 converted into per 1000sqiuzre feet orsee Table A9 - 13 - CAll - 13 -D~ tIIUl
An-B-~ ,

p = Pounds ofROC emissioDS ,
(Ifun1alown, use Tilble All - 13 -' C tIIUl Tilble All - 13 - D for this. value. These values tue
'expressedJOT 1 mil thick 1000 squtUe feet Q1'etl to be eotlted.)

Q = Total exterior and/or interior area to be coated .
(Ifun1alown, use Tilble AII- 13 - F methodology to determine this value. Also, thickness should
always be~edin "mils" ofthickness for this methodology to work. Also, see
Table All - 13 - B for percent transfer efjiciency default values.)

R = Required "mils" of coating thic1cDess for the project '
(Ifunlazown, use 17.5 mils for exterior tIIUl interiorwalls, and 3 mils for wood tmd metal sUrfaces.
Also, use TilbleAll - 13 - A jormil thic1atess default values for coatings on various surfaces.)

TABLE All - 13 - A

Dry Fdm Thickness (R)
(Mils)

Surface Type

Wood/Metal
Concrete!Masoury

Thickness

1<4
5 < 30

TABLE All - 13 - B

Transfer Efficiency Fractions
(percent)

Coating Equipment Type Transfer Efficiency

Air Atomized Gun 25
HVLP 65
~rush/Roller 100
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TABLE All - 13 • C

EMISSIONS OFVOlA~REACllvE ORGANIC COMPOUNDS (ROC) FROM
ARCHITECTURAL COATINGS .'

. (Value for;T In Pounds for6S % TraDs&r Ffficienc/~or Spnly Equipment Similar to .
.. , ' . HVLP.) . . ..

(This table p10vides VOC (ROC) emissionsfor I'mil thick 1000St[UIl'e feet tueQ for Il1l VOClimits included in
Rule 1113. RJde 1113should be consulted/or~g~ types.)

(Pounds Per ODe Mil Thick 1000 Square foot Area) (P)

Rule 1113 Limits Rule 1113 Limits Coarin~ Clean-Up Solvents ROes
(Grams/Liter) (pouds/GaII_> (GalloDSflOOD SF) Pen:eat lJJs/l,OOO sq. ft.

COllftDtioliaJ·CoatiDp
(ConventioNll coatings IlSSUJ'IIed to'luzve 66.26percent by weight solids, and 10.45poundspergollon density.)··

780 6.49 792 10.0 57.21
730 6.07 5.28 . 10.0 35.92
680 5.66 4.13 10.0 26.42
650 5.41 3.65 10.0 22.46
600 4.99 2m 10.0 17.00
S80 4.83 279 10.0 15.55
SSO . 4.58 2SO 10.0 13.29
500 4.16 221 10.0 10.82
420 3.49 6.38 15.0 8.39
400 3.33 5.97 15.0 7.95

. lIigb-SoUd CoatiDgs (.
(High-solid coatings assumed to have 77.35percent by weight so/ids, and 11.33pounds pergallon density.)**

350 291 4.32 20.0 6.50
346 288 4.28 20.0 6.46
304 2.S3 3.7Q 20.0 5.85
234 1.95 i.76 20.0 4.85

. Water-Based CoatiDgs
(WQteT-btlSed cOtllings ilSsumed to have 47.67percent by weight solids, and 10.54poundspergll1lon density. )**

310 2.S8 7.73 5.0 8.84
262 . 2.18 6.34 5.0 7.41

.2S8 2.15 625 5.0 732
253 2.10 6.10 5.0 7.17
2SO* 2.88 .6.OS 5.0 7.12

.244 2.03 5.73 5.0 6.76
217 1.81 5.11 5.0 6.14
152 1.26 3.45 5.0 4.46
148 1.23 337 5.0 4.38
103 . 0.86 2.29 5.0 3.27
75 0.62 L61 S.O 2.S6

*
**

Ifunknown use, ~08 pounds/gallon VOC coatings for exterior walls.
ARB's teSt results in 1988 report for Rule 1113 sales survey.

(
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TABLE All - 13 - D

EMISSIONS OF VOLATILE REACTIVE ORGANIC COMPOUNDS (ROC) FROM"
ARCHITECTURAL COAJlNGS

(Valuf -~cr ·..'" in Pounds f~r 109 %TrausferE~ icncy ~o: Brushes, Electrostatic Spra) GaDS)

(This tIlble provides VOC (ROC) emissions for 1 mil thick ]()(J().IqutD'e feet flI'e/l for Il11 VOC limits induded in
Rule 1113. Rule 1113 should be. co1l$Ulted for co~nding coating type.f.)"

. (Pounds Per One Mil Thick 1000 Square foot Area) (P) . "

Rule 1113 Limits
(Grams/Liter)

Rule 1113 Limits
(pouDds/Gallon)

Coatings
(GaIIODS/iooo SF)

Clean-Up Solvents " ROCs
Perceat ~/l,ooosq. ft.

CODftIltioaal Coati..
(Conventiontzl coatings IlSSU11Ied to have 66.26percent by weight solids, aIuI 10.45poimds"pergallon density.)**.

780 6.49 5.17 10.0 37.33
730 6.(11 3.44 10.0 23.44
680 5.66 2.70 10.0 17.24
6SO 5.41 . 238 10.0 14.66
600 4.99 1.94 10.0 lL09
580 4.83 1.82 10.0 10.15
S50 4.58 1.63 10.0 8.67
SOO 4.16 L44 10.0 7.(J6
420 3.49 4.16 15.0 5.48
400 3.33 3.90 15.0 5.19

High Solid CoatiDgs
(High solids coatings QSsumed to hIlve 77.35percent by weight solidS, and 11.33pounds Pergallon density.)**

350 2.91 282 20.0 4.25
346 2.88· 279 20.0 4.22
304 2.53 241 20.0' 3.82
234 1.95 "LBO 20.0 3.17

Water Based Coati..
(Water-based coatings assumed to Juzve 47.67percent by weight solids, and 10.54poundspergallon density. )** .

310 2.58 5.03 5.0 5.74
262 2.18 4.12 5.0 4.81
2S8 2.15 4.06 5.0 4.76
253 2.10 3.97 5.0 4.66
2SO* %.08 3.93 5.0 4.62
244· 2.03 3~72 5.0 4.40
217 1.81 332 S.O 3.99
152 1.26 224 5.0 3.90
148 1.23 219 5.0 290
103 0.86 L49 S.O ·2.13
7S 0.62 1.04 5.0 1.66

*
**

If UDknown use, 208 pounds/gallon VOC coatings for exterior waDs. .
ARB's test results in 1988 repOrt for Rule 1113 sales survey.
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TABLE All - 13 • C and D (Continued-)

ASSUMFI10NS:

L The use of sOlvents in the cleaning.and painting of the structures wi1l generate Volatile 0rgaDic
Compoldld (VOC) or Reactive Organic Compound (ROC) em_ODS.

.2. Non-mitigated VOCs are those which should Dot~ Rule i1131imits as coatiDg is applied to the
~~. .

3. After removing % volume of-VOC (UOD-exempt so1veDt), water and exempt solVeDts, what remains is
the % volume of solids.

4.. Non-exempt solvent deDsity is 736 pounds per gaBon ofso1veDt.·
s. Exempt solvent (1, 1, I-TeA) deDSity is lL06 pounds per gaBon of solvent.
6. Water density is 8337 pounds per gaBon.
7. Water percent byweight is assumed to be 3.5 times higher than that of exempt solvent in theco~

(ARB's test results in 1988 report for Rule 1113 sales survey.)
8. For Don-mirigated emissions, traDsfer efficiency is 2S % ofsolids applied to the surface.
9. Mathematical formulation indicates that 1 pilon of solids wi1l cover I mil (0.001 inch) thick a 1604

square foot area. For the same amount of coating, if thickness is increased, the size of the area that
can be coated with that amomit of paint wi1l be proportioDally deaeased. For the same size area if

. thickness is increaSed, the amount of coating will be proportionally increased.

TABLE All • 13 • E

ESTIMATING SURFACE AREA TO BE COATED (Q)

~e interior and exterior m:ea to be ~eredby using the fonowing methodologies:

ResideDtiai StructDi-es:

Method 1.

It WtlS estinuzted drat every square foot offloor sptZCe would require the coating equivtzient t{) tJuzt
of27square feet. ofsurface tueIL This may actually be an underestimate, but allows for DOD- .

coated surfaces such~windows, fireplaces, cabinets, overhead recessed ceiling"Jigbring,etc.

For single family units consider 1/7 acre of floor surface or lot size per unit (ARB RePort
March 1990).

For multi-family units 1/'1iJ aae lot size per unit (ARB Repo~Mard1199O).

Method 2

NOD-resideDtiai Structures:

For nonresidential structures (schools, shopping malls, etc.) rooms will be larger in size,
ceilings will be acoustic panels type. In this case, each of the floor area can be multiplied by
2.0 to obtain the total area to be coated.

Emissions from exterior and interior walls should be estimated and reported separately.
These emissions should be combined with emissions from other CODStruction activities.

:

'(

(
.~-
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Appendix 13 ASSESSING POTENTIAL IMPACTS FOR DISTRICT PERMITS

Control Technologies. Some projects that may be encountered by local planners may include point
sources requiring permits from the District, as well as air pollution control equipment. A point source
has one or more permitted pieces of equipment in a fIXed identifiable location. Pursuant to the
District's Regulation XIII, all major new or modified emission sources in the Basin must install best
available control technology (BAcr) to reduce emissions to the lowest achievable emission rate
(lAER). BAcr consists of a variety of air pollution control technologies, including process changes
and substitution of high-polluting materials with low-polluting materials. BAcr can also consist of air
pollution control equipment that captures or oxidizes criteria pollutants to reduce air pollution
emissions. The District periodically publishes a BAcr Guideline document (available from the
District's Public Information Center) for commonly encountered industrial processes or equipment
categories. The purpose of the BAcr Guideline is to provide the public with an up-to-date listing of
current BAcr requirements.

The District has determined that in some situations various air pollution control technologies may
generate cross-media or indirect environmental impacts that may require analysis in a CEQA
document to determine the significance of the impact and, if necessary, identify mitigation measures to
minimize these cross-media impacts to the greatest extent feasible. For the purposes of this discussion,
a cro~s-media impact is the removal of a contaminant or hazardous substance from one medium, e.g.,
air, and transferring it to another medium, e.g., water, which is typically released to a public sewer
system. The purpose of this appendix, therefore, is to identify some common types of air pollution
control equipment, or BAcr equipment, and to summarize potential cross-media or other indirect
adverse environmental impacts they may create, which may warrant a CEQA analysis.

A.13.1 Volatile Organic Compound (VOC) Control Technologies Add""On Control Technologies

For facilities unable to use reformulated materials or with operations that do not use coatings, two
basic types of add-on control technologies are available, carbon adsorption and incineration. Many of
the VOC control technologies can also be used to control air toxies. These technologies are briefly
described in the following subsections.

Carbon Adsorption

Carbon adsorption is a control process typically used for organic contaminants (an organic compound
is a chemical compound containing carbon and, typically, hydrogen). This control technology operates
by collecting air containing VOCs and venting them to a carbon bed where the organic contaminants in
the air stream are separated from the remaining effluent and adsorbed onto the surface of the carbon
particles. Depending on the application, carbon adsorbers can achieve a removal efficiency of
essentially 100% until breakthrough occurs (a situation where the carbon particles are completely
saturated with organic contaminants and are no longer able to remove these contaminants from the
exhaust air). Carbon adsorption is commercially available and is used in a wide variety of industrial
applications. Although carbon adsorption devices for most applications have a similar design, two
general categories of applications have been identified that differ significantly in their potential to
create adverse environmental impacts. The two categories are:

(1) Vapor solvent recovery, and

(2) Liquid solvent recovery

Gaseous phase vapor recovery systems use a carbonized organic material (carbonized coconut shell, for
example) as an activated carbon source to remove organic substances from gas streams. When the
activated carbon of vapor solvent recovery becomes saturated with organic material, it is removed and
regenerated (usually off-site) typically using a rotary kiln to oxidize (destroy by combustion) the
organic material. Once the organic material is oxidized, the activated carbon can be reused. During the
regeneration process, approximately five percent of the activated carbon is lost. This loss is replaced
with new activated carbon and the entire amount is then reused. Vapor solvent recovery carbon can be
continuously regenerated and replenished.
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Liquid solvent recovery uses a moderately hard type of coal as a source of activated carbon to capture
solvents. When carbon is saturated with solvent it is regenerated by heating the carbon and injecting
either steam or hot gas into the carbon bed. The resulting hot solvent mixture is vented to a condenser,
which cools the hot gases to a liquid/solvent mixture (known as regenerant). The solvent is then
separated from the regenerant by gravity or distillation. The recovered solvent is then recycled or can
be used in another application.

Carbon adsorption solvent recovery systems are most effective when only a single solvent is involved
and the solvent does not break down during the heating process. For a system in which VOC
compounds have a molecular weight less than or equal to eight carbon atoms, no polymer formers, or
excessive particulates, a carbon life of 5-10 years is possible.

Depending on the type of carbon adsorption system used, several types of secondary impacts may
occur. Carbon adsorption systems used for liquid solvent recovery have the potential to generate water
quality impacts because water is often used to clean the spent carbon. Water contaminated with
organic compounds could then be released to a public sewer system, not only affecting water quality,
but water treatment utilities (often called Publicly Owned Treatment Works or POTWs).

Regenerating spent carbon for each type of carbon adsorption system has the potential to create air
quality impacts because the regeneration process requires a combustion source which can generate
criteria pollutant emissions or emissions of other products of incomplete combustion. For example,
liquid and aqueous phase vapor recovery systems require a combustion source to heat water to steam
which is then used to purge adsorbed organics from the carbon. Gaseous phase vapor recovery uses a
combustion device to directly oxidize the organic compounds adsorbed to the carbon.

Liquid solvent carbon adsorption systems also have the potential to generate solid waste impacts
because the coal eventually loses its effectiveness at capturing organic compounds and must then be
disposed of. As previously indicated, carbon used in the liquid and aqueous phase can be regenerated
and reused for approximately 5-10 years depending upon specific operating parameters, the
components of the waste stream, control requirements, etc. Since spent carbon is typically considered a
hazardous waste, it would most likely be disposed of in a Class 1 landfill. Therefore, hazardous waste
disposal utilities could be adversely affected.

Solid waste impacts are, typically, not a problem with vapor recovery systems because the activated
carbon can be used continuously until it is incinerated in the rotary kiln in the regeneration process.

Any incinerated carbon ash is generally produced in small quantities and, therefore, is typically not a
significant solid waste impact.

Risks of upset impacts could occur during handling and transport of spent carbon because in many
cases the organic compound may be flammable, thus creating risks of fire or explosion.

Incineration

Incineration is the most universally applied control method for organics because it is a "destructive"
control technique in which the pollutants are destroyed, i.e., oxidized (hutbed) to carbon dioxide, water
vapor and other products of combustion. Given the proper conditions, any organic compound will
oxidize. Two of the most common types of incinerator technologies are identified here.

1bermal Incineration

Thermal incineration has a wide range of applications and is frequently used to oxidize organic
compounds emitted from process industries. The organic compounds are collected and vented to a
combustion chamber where the compound is oxidized. Supplemental fuel, generally natural gas, may
be added to the combustion chamber to maintain the combustion process. The rate at which the
compound is oxidized is greatly affected by the temperature within the combustion device. Thermal

. incineration destroys most organic compounds at temperatures between 1,1000F and 1,5000F. At these
temperatures, efficiency levels of up to 99% are possible.
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Catalytic Incineration

A catalytic incinerator is essentially identical to a thermal incinerator except that combustion of the
exhaust gas'takes place in the presence of a catalyst (a catalyst is a substance that promotes/accelerates
a chemical reaction without being changed in the reaction itself). The presence of the catalyst aJlo\vs
the incinerator to operate at a lower temperature range (5O()OP-SOOOP compared to 1,1000F-1,5O()OF for
thermal incinerators), consequently reducing supplemental fuel consumption and associated operating
costs. Reduction efficiencies of up to 99% are also possible with catalytic incinerators.

Both types of incinerators have the potential to create air quality impacts because both generate
criteria pollutant and reactive organic pollutant products. Because catalytic incinerators operate at
lower combustion temperatures, they typically produce lower oxides of nitrogen emissions, which
contribute to N02 and ozone concentrations. Although newer incinerators burn natural gas very
efficiently (thus producing fewer emissions) emissions should be calculated and compared with the
District's emissions threshold of significance (Refer to Chapter 6 of this Handbook).

A drawback of catalytic incinerators is that the catalyst becomes less effective over time. Eventually the
catalyst mu:st be replaced and the spent catalyst must be disposed of, thus creating the. potential for
solid waste impacts.

Coating Solvent Reformulation

Methods of reducing VOC emissions from operations using coatings (paints) and cleaning solvents
include reducing the VOC content and/or increasing the solids content of coating and cleanup solvent
materials. Reformulating coatings or solvents with new or alternative compounds is another method
that can be used to comply with District emission reduction requirements.

Product reformulation may result in adverse environmental impacts depending on the characteristics
and chemical composition of the reformulated materials. For example, compounds such as 1,1,1­
trichloroethane (TCA), methylene chloride (dichloromethane), and other chlorofluorocarbons (CFCs)
could produce environmental impacts, including adverse human health effects. Worker safety and
human health could be affected because some reformulated compounds may be toxic, carcinogenic, or
have other adverse effects on human health. In addition, both TCA and CFCs are considered ozone
depleting substances and CFCs contribute to global warming. Some reformulated compounds may be
flammable, thus, increasing the risk of fire or explosions. Other risk of upset impacts could occur if any
hazardous reformulated compounds are accidentally released during transport, which may also
adversely affect public health.

A.13.2 NOx Control Technologies

NOx is formed by the oxidation of atmospheric nitrogen during combustion and from the oxidation of
bound nitrogen in organic fuels. Thermal NOx formation is negligible below a peak flame temperature
of approximately 28000F, but rises exponentially above this temperature. Fuel NOx formation is
typically a function of the type of fuel used for con;tbustion.

Therefore, the actual amount of NOx formed depends, in part, upon the amount of available air supply,
the type of fuel used, and the combustion temperature. Two major categories of NOx control options
are currently available: (1) combustion modification and (2) flue gas treatment systems.

Combustion Modification

Combustion modification methods reduce NOx emISSIons, either by lowering the combustion
temperature or by reducing the amount of oxygen available for combustion. The actual NOx reduction
achieved is case-specific and depends upon the technology employed. In general, combustion
modification reduces NOx emissions approximately 10-70% from baseline emission values.
Combustion modification technologies have found widespread industrial applications. An overview of
six widely used combustion modification technologies and one experimental technology is briefly
described below.
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Low Excess Air Burners

Low-excess air (LEA) burners require less oxygen for combustion because air and fuel are thoroughly
mixed prior to combustion, thus requiring less excess air. Although fuel is more completely burned in
this process, reducing excess oxygen tends to reduce combustion efficiency while increasing CO and
particulate emissions. LEA burners have a maximum NOx emission reduction efficiency of
approximately 25%.

Staged Air Burners

Staged air (SA) burners divide the combustion fuel mixture into two or more streams before
combustion. The fJIst stream flows into a fuel-rich zone where the fuel is partially burned. At this
stage, thermal NOx formation is reduced because of the lack of excess oxygen. The remainder of the
combustion air is mixed with the partially burned combustion air downstream of the fuel-rich zone
where combustion is then completed. At this stage, NOx formation is reduced because of a lower
flame temperature. SA burners have a maximum NOx reduction efficiency of about 30%.

Flue Gas Recirculation

Flue Gas Recirculation (also called exhaust gas recirculation when applied to internal combustion
engines) is a control technique in which the flue gas is mixed with incoming combustion air. This
process limits the oxygen level, resulting in a lower flame temperature and a lower peak combustion
temperature, thus reducing thermal NOx formation. This method alone reduces NOx formation
approximately 50% for gaseous fuel ruing. In some circumstances, flue gas recirculation in conjunction
with other control techniques, SA for example, can achieve a NOx reduction efficiency approaching
70%.

Water/Steam Injection

/
\

NOx formation rates can be lowered by the instantaneous cooling of the combustion temperatures.
This cooling can be accomplished through the injection of water or steam into the combustion zone. (
The injected water acts as the inert mass and results in lower NOx production through lower peak
combustion temperatures. Water injection, when used alone, can reduce NOx emissions 33-67%, but
there is a slight increase in CO emissions due to the lowered combustion temperatures. Steam
injection has an even higher NOx reduction efficiency. The primary impact associated with this type of
control technology is increased water demand as substantial volumes of water may be necessary to
achieve the desired NOx control efficiency. No other direct or indirect impacts are associated with this
NOx control technology.

Stratified Combustion

Stratified combustion modification, used primarily for NOx control in internal combustion engines
(ICEs), involves layering the fuel such that one layer is fuel-rich and the other layer is fuel-lean during
and just after the combustion process. The fuel-rich layer is situated near the spark plug so that the
elements burned as the flame moves out from the spark are subject to 10w-NOx formation rates
because of the lower temperature and lack of oxygen. The stratified combustion process must be
monitored frequently because improper stratification can actually cause NOx emiSSIons to increase.
No adverse environmental impacts, either direct or indirect, are associated with, this type of control
technology.

Lean Combustion

Air/fuel adjustments are applicable primarily to spark-ignited engines. Lean combustion requires
increasing the air mass relative to the fuel concentration, thus creating a lean fuel mixture. One
method of increasing the air/fuel ratio is through the application of turbocharging. Turbocharging
involves recovering the energy of the exhaust gas stream by passing it through a turbine mechanically
coupled to a compressor. The energy extracted from the exhaust is used to increase the pressure of the
incoming air, increasing the quantity of air in the cylinder. Turbocharging is often used in conjunction

(
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with an intercooler to offset the temperature rise associated with increasing the compression.
Turbocharging reduces NOx emissions by reducing the brake specific emission rate. As with stratified
combustion, no direct or indirect adverse environmental impacts are associated with this type of control
technology.

Low NOx Burners

Low NOx burners use a combination of fuel rich mixtures and staged combustion to control
combustion and reduce NOx flue gas concentrations. This method reduces NOx formation
approximately 50%. This technology can be used in conjunction with flue gas recirculation to achieve
additional NOx reductions.

Oxygen Trim. Mechanical equipment can be used to reduce the excess oxygen by using oxygen trim.
This method involves combustion at a low air to fuel ratio, still allowing for complete fuel combustion.
Oxygen trim can increase boiler fuel combustion efficiency, which can result in a fuel savings of 1-2%.
This method has a NOx emission reduction efficiency of 10-25%.

Staged Fuel Burners. Staged fuel (SF) burners divide the fuel into two or more streams. One fuel
stream flows into, and is burned in a lean primary combustion zone. The remainder of the fuel is then
mixed with the partially burned fuel downstream of the lean primary combustion zone. This process
lowers the peak flame temperature, which reduces thermal NOx formation. SF burners have a
maximum NOx emission reduction efficiency of approximately 55%.

Ceramic Fiber Burner. An emerging NOx control technology that requires additional retrofit
demonstration on boiler equipment is a new ceramic fiber burner. Low NOx levels are achieved due to
the slow kinetics of thermal NOx formation. The largest unit tested so far is a 10 million Btu burner.
Test results indicate NOx emission levels of 50 ppm. Impacts. Few adverse environmental impacts have
been identified for combustion modification technologies. The only exception is possibly for ceramic
fiber burners. Ceramic fiber burners may pose worker health concerns because they contain ceramic
fibers that could be released into the work place at a rate that may adversely affect worker health.
Ceramic fibers are a health concern because of their structural similarity to asbestos, a carcinogen.
However, there have been no human studies investigating the carcinogenicity of ceramic fibers.
Furthermore, tests of ceramic fiber burners indicated that releases of ceramic fibers from radiant
burners were typically 2-4 orders of magnitude less than the two fibers per cubic centimeter of air
threshold limit value (TLV) established for ceramic fibers and recommended by the American
Conference of Governmental Industrial Hygienists. This result should be periodically re-evaluated in
case the conclusions regarding ceramic fibers are modified in the future.

Post-Combustion Flue Gas Treatment

Post-combustion flue gas treatment systems use a reducing agent, usually ammonia (NH3), to react
with NOx, reducing it to molecular nitrogen (N2) and water (H20). There are two basic types of post­
combustion flue gas treatment technologies: selective catalytic reduction and selective noncatalytic
reduction. Both technologies, discussed below, involve injecting a reducing agent, such as ammonia or
urea, directly into the flue gas stream.

Selective Catalytic Reduction (SCR). This technology reduces NOx in the flue gas by using either
anhydrous ammonia (a gaseous form free of water or moisture) or aqueous ammonia (a liquid mixture
of ammonia and water) as a reducing agent. The reduction reaction occurs in the presence of a
proprietary catalyst. In general, ammo~a vapor, often diluted with air or steam, is injected into the
flue gas in an approximately equimolar ratio, depending upon the NOx removal requirements. To
ensure maximum efficiency, the flue gas and ammonia should be thoroughly mixed to ensure uniform
gas distribution prior to entering the catalyst grid system. For optimum results, this reaction must occur
in a relatively narrow temperature window of between 2QOOC to 4500C. NOx emissions are reduced by
the ammonia to molecular nitrogen (N2) and water vapor over the catalyst surface. NOx reduction
efficiencies up to 95% have been obtained in some practical applications.

Impacts. Anhydrous ammonia is considered an acutely hazardous material according to state law.
Therefore, technologies using this substance may have a number of adverse impacts associated with
them. For example, an accidental release of ammonia during transport, storage, or handling may
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create significant risk of upset impacts .because the released ammonia could form a dense gas that is
passively transported close to the ground by wind. In addition, si~ificant human health impacts could
occur if anyone is exposed to released ammonia gas clouds. A site-specific analysis may be necessary
to evaluate these potential impacts.

The catalyst of SCR systems typically contains small amounts of vanadium pentoxide, which is also
classified as an acutely hazardous material. The District has assessed the possibility of risk of upset
impacts and human health impacts from catalyst materials and has determined that they are not
significant. However, the catalyst generally loses its effectiveness over time and must be replaced and
properly disposed of, thus creating solid waste impacts. It may be necessary to determine the volume
of spent catalyst generated each year to assess whether or not this exceeds any solid waste utility's
significance threshold.

Selective Non-Catalytic Reduction - Ammonia Injection. Selective non-catalytic reduction (SNCR)
reduces NOx emissions by injecting a reducing agent, such as ammonia, directly into the flue gas
stream, usually at a temperature greater than SOOOC. There is no catalyst, but the high temperature acts
as a "catalyst" to reduce the NOx to molecular nitrogen and water. This technique is often used in
situations where there are "dirty" flue gases which may plug or poison an SCR catalyst. NOx flue gas
concentrations are reduced approximately 50% to possibly 80%.

(

Technologies that use ammonia as a NOx reducing agent may also create air quality impacts. For
example, to ensure the efficiency of the NOx reduction reaction, small quantities of extra ammonia are
injected into the exhaust gas. As a result, not all ammonia reacts with the NOx molecules and,
therefore, is released into the atmosphere. This is known as an ammonia slip. Generally, the ammonia
slip can be maintained at 5-10 ppm or slightly greater, which is not expected to adversely affect air
quality. Ammonia slip, however, should be calculated for any project using ammonia.

High ammonia slip levels that could cause adversely affect human health or, at the very least, could
create an odor nuisance. The District has determined that, because exhaust gases are typically very hot
and buoyant, ground-level concentrations would not be expected to adversely affect human health or
create an odor nuisance. Ground-level concentrations of ammonia from ammonia slip may need to be (>
estimated to ensure that adverse impacts do not occur. '

Selective Non-Catalytic Reduction - Urea Injection. Urea injection involves injecting a reducing agent,
aqueous urea (an ammonia-based chemical compound) in this case, into the flue gas where it reacts
with NOx, reducing it to molecular nitrogen, water, and carbon dioxide. The reduction reaction is
maximized when the urea is thoroughly mixed in the flue gas and the temperature range is between
1,4000F-l,SOOOF. This process has a NOx reduction efficiency range of 50% to as high as 80% in some
specific cases.

Urea itself is not considered to be a hazardous substance under state or federal law. In addition, it is
typically transported in solid pellet form so, if an accidental release occurs, it is relatively easily cleaned
up and does not pose a significant public health problem. One of the by-products of urea injection
technologies, similar to SCR, is the production of ammonia slip. Typically, the amount of ammonia
slip generated by urea injection is in the 10-20 ppm range and because of the buoyancy of the exhaust
does not present an adverse air 'quality impact or a human health hazard at these low levels. However,
a site-specific assessment may be necessary to ensure that ammonia slip levels do not pose a significant
human health impact.

A.13.2 Particulate Control.

Filters, scrubbers, and mist eliminators are used primarily to reduce particulate emissions, as well as
other criteria pollutant and toxic air contaminants. Particulate control devices can also be used to
control air toxies. Each device is discussed briefly in the following paragraphs.

Bagbouse Filters

Suspended dust and fumes may be removed from an air stream by a number of different devices. When
high collection efficiency on small particles size is required, the most widely used method consists of
separating the dust from the air by means of a fabric filter. Fibrous or fabric futer media formed into
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cylindrical sleeves or bags are the most widely used type of dry-particle collector for air cleaning.
Baghouses (the structure supporting the filter) remove solid particulate contaminants from gas streams
by filtering them through a fabric media which is generally a woven or felted material. Several different
types of filters may be used within a baghouse depending on the particular source and composition of
the particulates or gases to be controlled.

Baghouse fliters collect dry particulates that must ultimately be disposed of as a solid waste. If care is
not exercised during disposal of the waste particles, they could be blown from the trucks during
transport to a waste disposal facility, creating secondary environmental impacts, e.g., re-entrainment to
the atmosphere. In addition, depending upon the~ of pollutant being collected, the resulting solid
waste may be considered a hazardous waste, requirmg disposal in a Class I landfill. If the amount of
solid waste generated exceeds any threshold levels of significance established by any waste
management agencies, solid waste impacts may be considered significant and, therefore, may warrant
further investigation.

Scrubbers

Scrubbers have a number of advantages over other types of air pollution control devices: they do not
create a secondary dust problem when disposing of the contaminant; they can handle high-temperature
or moisture~ladenair; and they can handle corrosive gases or aerosols. Scrubbers commonly used to
control particulate emissions include spray towers, packed bed and venturi (high energy) scrubbers.
These devices work by pumping a reagent such as sodium or calcium compounds into the device which
condenses the air contaminant. Wet scrubbers use water "sprays" to collect and remove particulates.
However, wet scrubbers are not well suited to control very fine particulates. Packed-bed scrubbers are
generally used to remove pollutant gases. The packed-bed scrubber, or column, is generally a vertical
column that has been filled with packing or materials with large surface areas. The gas stream that
contains the pollutant moves upward through the packed bed against an absorbing or reacting liquid
that is injected at the top of the packed column.

Installation of scrubbers as control equipment may require the use of caustic alkali solutions such as
sodium hydroxide, calcium hydroxide, or magnesium hydroxide for removing dioxin compounds from
incinerator exhausts. These alkali solutions are inorganic alkali compounds that are primary irritants to
the skin. The alkali liquid can be recycled and reused until the pH exceeds a specified level or it
becomes too concentrated. The liquid, called blowdown, is either shipped off-site as a hazardous waste
or treated on-site to neutralize it, and is then reused in the system or released to a public sewage
system. Disposal of the wastewater or its clarification for reuse may be difficult or expensive. Use of
wet scrubbers may, therefore, pose a water quality impact, a solid waste impact, or a risk of upset
impact if the alkali waste is accidentally released during transport to a disposal facility.

Mist Eliminators

Mist eliminators are "impaction" collectors that place barriers in the path of the mist particulates in the
flowing gas. These barriers intercept the particulates and remove them from the gas stream. A de­
mister is often used as part of a packed scrubbing device to increase its efficiency in removing fme
particulate matter.

Impacts for mist eliminators will be similar to those described for scrubbers except that they do not use
alkali materials.

1 In this case, equimolar means that the number of moles of ammonia needed is equal to the number
of moles of NOx to be reduced. One mole of a substance contains 6.023 x 1023 molecules.

(APPND_13)
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ACRONYMS
AS USED IN TIlE

CEQA AIR QUALIn HANDBOOK

AQMP Air Quality Management Plan

AQTAN (Carrrans) Air Quality TeclmicalAnalysis Notes

.~ Air Resources Board

ASTM American Society ofTestiDg Methods

ATCM Air Toxics Control Measure

AVO average vehicle occupancy

AVR average vehicle ridership

BACf best available control technology

CAAA Oem Air Act Amendments (federal law)

CCAA California Oean Air Act (state law)

CAPCOA California Air Pollution Control Officers Association

CEQA California Environmental Quality Act

CFC chlorofluorocarbon

CMP Coagestion Management Program

eNG compressed natural gas

CO carbon monoxide

CVAG Coachella Valle~ Association of Governments

DU dwelling unit

EPA Environmental Protection Agency

ERe emission reduction aedits

,GMP Growth Management Plan '

HOV high-occupancy vehicle lane

ISR indirect source rule

lAER lowest achievable emission rate

LEV low-emission vehicle

Changed November 1993 Ac - 1
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. LOS lewel ofservice

MAA(:I MQbi1e Assessment for Air Jualit} Impacts

MND Mitigated Negative~tiOD

MOU Memorandum ofUnderstandiDg

MPO metropolitan pJauning organization

ND Negative Declaration

NESHAP NatioJial Emission Standards for Hazardous Air ponutants

NMOG nOD-methane orgaDic gases

NPDES Permit . . National Pollutant Discharge Elimination System

NOP Notice of Preparation

N~ nitrogen dioxide

NOx Ditric oxide and nitrogen dioxide

OEHHA Office of Enviromnental.& Health Hazard Assessments (
Pb lead

POTW publicly-owned treatment works

PMIO Particulate matter less than 10 miaometers in diameter

PRe Public Resource Code

PSI Pollutant S~dards Index

RECLAIM Regiolial Oean"Air Incentives Market

RMP Regional Mobility Plan

RMPP' Rislc Management and Prevention Program

ROC reactive organic compounds

RU residential UDit

SCAB South Coast Air Basin

SCAG Southern California Association·of Governments

SCAQMD South Coast Air Quality Management District (
SEDAB Southeast Desert Air Basin '--

Clanged November 1993 Ac-2'
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SOx

8RA

T-BACf

TCA

lDM

TIP

TLEV

TLV

ULEV

VMT

VOC

VI'

ZEV

sulfur dioxide

sulfur oxides

source receptor area

~ available control technology for toxies

trichloroethane

traDsportatiOD demand management

.~ransportatiODImprovement Program·

traDsitiouallow-emissioD vehicle

threshold limit value

ultta-low-emissioD vehicle

vehicle miles traveled

volatile orgaDic compounds

:vebi~e~

zero-emission vehicle

Changed November 1993 . Ac-3
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GLOSSARY OF TERMS
AS USED IN THE

CEQA AIR QUALIY IW'IDBOOK

ADVISORY COUNCIL -
~ group of technical and ~entific specialists who advise the District OD'loDg­
and short-term matters affecting Oean Air programs.

AIRBASIN- An area designated by the Air Resources Board for air quality planning
purposes.

AIR MONITORING - Sampling for and measuring of air pollutants present in the ambient air.

AIR POLLUTANT - A material in the ambient .air that produces air pollution. Co~on air
pollutants are ozone (~), nitroge~ dioxide (NOV~ particulate matter
(PM10), sulfur dioxide (SOV~ and carbon monoxide (CO). Air pollution is
defined in the California Health and Safety Code as any discharge, release~ or
other propagation into the atmosphere, and includes, but is Dot limited to,
smoke, charred paper, dust, soot, 'grime, carbon, fumes, gases, odors,
particulate matter, acids or any combination thereof..

~ QUALITY MANAGEMENT PLAN (AQ:MP) -
A document describing how'the SCAQMl> plans to achieve federal and state
air quality standards by the year 2010, as required by the CAAA and CCAA.
The complete AQMP consists of more than 30 documents, including the p~ .

.. itself, appendices and technical reports. Portions of the Plan are contnouted
by other agencies (e.g., SCAG produces the trausportation and land use
portions; ARB' produces the mobile source regulations.) State law requires
that the Plan be updated every three years.

AIR QUALITY ST~NDARD-
The specified average concentration of an air pollutant in ambient air during
a specified time period' at or abc;>ve which undesirable effects may be
produced. The two sets of air quality standards with which the District is
concerned are the National Ambient Air Quality Standar~ and the
California State Air Quality Standards.

AIR RESOURCES BOARD (ARB) -
Was subsumed· into the California Environmental Protectiona AgeDq (Cal
EPA) in 1991 and is responsible for setting state ambient air quality
standards and allowable emission levels from new motor vehicles in
California. The ARB is responsible for overseeing the efforts of local air
.pollution .control districts and air quality management _tricts in regulating
emissions from Don-vehicular sources of air pollution. Also known as the
California Air Reso~ces Board (CARB), and State Air Resources Board
(ARB), the Air ResoU!ces Board is the agency responsible Jor developing the
State Implementation Plan and transmitting· it to the federal Environmental
Protection Agency for approval.

AMBIENT AIR - Any unconfmed portion of the atmosphere; the outside air.

GIs -1
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ARPA-WIDE SOURCES .. (
Those sources that iDdlviduany emit relatively small q1Jan tities' of air
pollutaDts. This includes small items such as home heaters and consumer
prOducts.

AUXILIARY LANES .. Traffic lanes that provide-egress and ingress for vehicles entering or leaving a
roadway.

AVERAGE VEHICLE RIDERSHIP ..
The Dumber of employees who report to a worksite or another work-related
activity divided by the Dumber of vehicles driven by thOse employees, typically
averaged over an established time period. This calculation typically includes
aeditiDg vehicle trip reductioDS from telecommuting, compressed work
weeks, and non-moto~transportation.

AVERAGE VEHICLE OCCUPANCY -
The average number of ~rsoDS occupying a passenger vehicle .along a
roadway segment intersection, or area, as .typically monitored during a
specified time period. For the purpose of the California Cean Air Act,
passenger vehicles includes autos, light duty trucks, passenger vans, buses,
passenger rail vehicles, and motorcycles.

BASELINE INFORMATION ..
Information regarding the project's existing setting such as current air quality,
transportation system serving the project, etc.

BEST AVAD.ABLE CONTROL TECHNOLOGY (BACT) -
Under District rules, BACT is defined as the most stringent emissioDSCODtrol
which, for a pen class of sour~ has been: 1) achieved in practice; 2)
identified in a state implementation plan; or 3) found by the District to be
technologically achievable and cost-effective. This definition is more closely
aligned to the federal Lowest Achievable Emission Rate (I.AER) definition
and is' far more stringent than the federal BAcr de~tioD.

BunD-QUT YEAR - The year in which the project construction bas been completed and the
project is ready to be occupied.

CAL3QHC- . An evolution of the CALINE 3 model enhanced by ·the EPA to incorporate
v~hicle traffic queuing emissions (at intersections) using recommended
procedures as described in the~wayCapac;ity ~anual. . .

·CALIFORNIA CLEAN AIR Acr -
,.. law setting forth· a comprehensive program to assure that all areas within
the State of California will attain federal and .state ambient air quality
standards by the earliest praCticable date. Also known as the Sher Bill or
AB-2S95, ·the law mandates comprehensive planning and implementation
efforts, and empowers local districts to adopt transportation control
·measures and indirect source control measures to achieve and maintain
ambient air quality standards. The law provides annual emission reduction
targets and regular review and eval~tioD of local programs by the Air
Resources Board. The Act added and amended various sections in Division
26 of the Health and Safety Code.
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CALINE MODEL • A model developed by CaJttans which calculates ambient CODcentratiODS ilf
-carbon monoxide from vehiadar trafIic on a roadway segment, intersection,
or parking lot.

CARBON DIOXIDE • A colorless gas whose" :.;bemi~ formula is C~. It enters the atmosphere as
the result of naturaI and artificial combustion processes and is also a normal
part of the ambient air.

CARBON MONOXIDE·
An iDvisible, odorless, tasteless, and toxic gas; its chemical formula is CO. It
is primarily gep.erated by motor vehicles but is found in tra~ quanti~esin the
natural atmosphere. .

CARCINOGENIC -' Cancer producing.

CHLOROFLUOROCARBON (CFC) -
A gas which when rC?~eased into the troposphere, gradually migrates upward
.into the stratosphere. The CFCS participate and react With other complex
chemicals (e.g.,. chlorinated compounds, nitrous oxide, etc.) and lead to .the
destruction of upper level ozone.

. CLEAN AIR Acr -

co HOT SPOTS -

CONFORMITY·

The federal statute which mandates a program to.attain and maintain federal
_bient air quality standards in all areas of the country. The .Act establishes
several programs. With. respect to controlling emissions from non-vehicular
sources, states are given primary authority to develop plans "and regulations
to attain federal ambient air quality standards by a specific date. These plans
are called "state implementation plans" or "SIPs." With respect to emissions
of motor vehicles, EPA sets emission standards for all states except
California, which can adopt strieter standards. The Act also sets forth
minimum standards for large new pollution sources by requiring EPA to
adopt· New Source Performance Standards .or. "NSPS." In additio~ EPA is
manda~ed to adopt regulations governing toxic air pollutants (National
Emission Standards for Hazardous Air Pollutants, or NESHAPS). This Act
is found beginning at 42 U.S.C. 7401~

An area, usually an intersection or' congested segm.~nt of a highway that.
exceeds the federal Or state carbon monoxide standard. .

A requirement in the federaJ Oean Air Act that no department, agency, or
instrumentality of the federal govel'DD1ent shaD engage in, support in any way
or provide financial assistance for, license. or permit or approve any activity
which does not conform with the State Implementation Plan (SIP) by causing "
or coDtributing to an ina-ease in air pollutant emissions, or violation of an'air
pollutant standard, or frequency of ~olatingthat standard.

CONGESTION MANAGEMENT PROGRAM (eMP) -
A state mandated program that requires each county to prepare a plan to
relieve congestion and air pollution.

CONSISTENCY - A term used in. CEQA to determine if a project is consistent by furthering
the goals and objectives, and will not interfere with the implementation of,
applicable regional plans.
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CRITERIAPOLLUTANTS·. .
Air poDntants for which the federaJ or state govemmeats have established
ambient air quality standards, or criteria, for outdoor concentraticm in order
to protect public health.

DISAGGREGATE - Separate dO component~

EMISSIO~ STANDARD -
The maximum amount of an emittant legally permitted to be ctiscbarged &om
.a siDgle SOlU'CC- .

EMISSION THRESHOLDS -
An amount of emissiODS· established by the District, for use by local
government planners, to ~mpare with the emissiODS.that could be emitted
from a particular project to determine if that project could have a significant
impact on air quality.

EMlSSIONS- The mass of a specific material released .to the atmosphere.

EMISSIONS INVENTORY - .
A tabular. listing, by source category, of an emissions within a specified .
political jurisdiction for an average aDDual day within a specified year.

ENVIRONMENTAL IMPACf REPORT (EIR) -
ADEIR is prepared when'the lead agency finds substaDtial evidence that the
proposed project may have a significant effect on d1e enviromnent.

ENVIRONMENTAL PROTECIlON AGENCY (EPA) -
The federal agency responsible for Coordinating pollution control activities at
the federal level and for carrying oUt the terms of the federal a.ean Air Act,
Oean Water Act, and Superfund laws, amoDg others. The EPA operates
through regional offices located. throughout the country. California is the
respoDSibility of Region IX, which is headquartered in San Francisco.

EVAPORATIVE EMISSIONS -
Release of hydrocarbon (or reactive orPine gas) emissions which occurs
when fuel is exposed to the air, based on a variety of'processes: when fuel
entering a fuel tank displaces vapors into the air; wheJ;l diumal temperature
variatiODS on the fuel and fuel vapors in the fuel taDk release hJdrocarbons;
or in the hot stabilized mode, after the engine and catalytic converter have
warmed up to DOnttaI operating temperature (e.g., "blow~by" and crankcase
emissioJlS).

GLOBAL WARMING - The gradual buildup of "greenhouse" gases that absorb energy, and
preventing it frOiD passing into space. As a result, more solar energy is
retained "near the earth's surface than is lost into space, and there is a general
warming of the earth's atmosphere.

(
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GROwm MANAGEMENT PlAN (GMP) -
A plan de\'eloped. by SCAG that CODtaiDs demographic projections (Le.,
housing 11Dits, employment, and'population) through the year 2010 for a six
county region (i.e., LA. C'ounty, Orange County, Riverside County, San
Bernardino CoUDty, Veumra CoUDty, and Imperial CoUDty). The plan also
provides recoaimendatiODS for local govelmnents to better accommodate the
growth proj~edto occar and reduce enviroumental impacts.

A family of compounds containing bromine~ in fire~ and
are both ozone depletiDg and greenhouse gases.

.HAZARDOUS AIR POLLUTANT -
Defined by the Clear Air Act as an air pollutant to which DO ambient air
quality standard is applicable and· which, in ~e judgement of the
administrator of the Environmental Protectioris Agency, may result in· an
increa$ed in mortality, serious irreversible illness, or incapacitating reversible
illness. .

"HEAT ISLAND -

HOT SPOT-

An area, geueraDy around a center of urban buildup, in which the average ..
temperature is higher than tha~ of the' surrounding area.

A localized concentration of an air pollutant associated with restricted
dispersion conditions, often occurring in such places as str~t canyons or
close to sources of emissiODS. '

INDIRECT SOURCE - Defined by the Oean "Air Act as a facility, building, structure, iDstallatiOD,
real property, road, or highway that attracts, or may attract, mobile sources
of ponutiolL Examples of indirect sources are major highways and airports,
'large regional shopping center, ~jor sports complexes and stadiums, large
amusement and recreational" facilities, and major parking facilities. Also
known as a complex source.

INVERSION~ A eonditiOD of the atmosphere in which the temperature increases with
altitude.

INVERSION lAYER' - A layer in the atmosphere through which the tem~rature remains constant
or ina-eases with altitude.

ITE TRIP GENERATION MANUAL -
A document produced.by the Institute Of Transportation Engineers (ITE)
that provides trip generation numbers by land use based qn trip generation
studies conducted nationwide.

LEVEL OF SERVICE (LOS) -
A scale that is used to rate the service (i.e., speed and maneuverability) on
roadways. AD LOS of "A" ·means that traffic is free flowin& while "F refers
to severely congested conditions.
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LEWIS-PRESLEY AIR. QUALITY MANAGEMENT Ac:r -
The IqpsJariOD which estabJisbed the South Coast Air Quality Maaagement
District in 1977, and which sets forth. those powers, authorities, and
respousibilities .of the Distrt:l.whir.b._may be different from those~~
by other air pollution CODtrcl districts in CalifOnUa. It has been amended
from time to time, most notably by legislation iDtrod~ by ·Seuator Robert
Priestly to expand the authorities of the District. The' Act is foUDd in Chapter
S.s of Part 3 of Division 26 of the Health and Safety Code, beginning with
Section 40400. .

LOW-EMISSION VEHICLE (LEV) -
Defined by ARB as a'vehicle that meets a standard ofoms g/mi NMOG, 0.2
g/mi NOx and 3.4 g/mi ·00.

MlTIGATE- Reduce the air quality impact on the environment through the application of
programs and other m«ban!SD1S. Alleviate, ease, redu~ lighten, minimize.

MOBILE ·SOURCES ,- ' Those sources that emit pollution from vehicles. There are two types of
mobile source emissions, those from on-road' sources (e.g.., Pas&e9r
automobiles, tru~ .busses, etc.) and off-road soUrces (e.g., airplanes, trains,
Construction"equipment, etc.) .

NEGATIVE DECLARATION (ND) - .
AD ND is a written 'statement by the lead agency briefly .desaibing the·
reasoDS a proposed project will not have a significant dIed: OD. the

. eD~oDDlent and, therefore, does Dot require the preparation of an EIR..

OZONE- A higbly reactive, bluish-c:olored gas with a ptmFnt odor. Its chemical
form~ is~. Ozone is a major CODStituent of photochemical oxidants.
Ozone is formed in the atmosphere by a complex series of photo-chemical
.reactions involving oxides of nitrogen aJld reactive organic gases in the
presence of sunlight. A .National Ambient Air Quality Standard has been
established for ozone.

-r

OZONE-DEPLETING GASES -
, Gases released into the ambient air which are CODSidered as global warming

and stratoSpheric ozone-depleting. These gases include cblorotluorocarboD,
halODS, methyl chloroform, and carbon tetrachloride.

OZONE LAYER -

PERMIT-

Clanged November 1993

Located in the stratosphere, appraOmately 10-30 iniles above the earth's
surface, is the ozone layer. This layer prevents most of the solar ultraviolet
radiation (in the 290 to 320 DD1 wavelength nmge (UV-B»· from reaching the
earth's surface. Increased exposure to UV-B could have serious public health
and environmental effects.

Written authorization from the District f~ ~ construction or operation of
equipment which controls or may causer~ed emissiODS. .
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PHOTOCHEMICAL OXIDANTS (OX) - _
. A collective term for a group of oxidmDg gases produced by photochemical

.reactions involviDg reactive organic COIDpoUDds and oxides of Ditrogen; also
referred to as an oxidant. ~hotochemicaloxidants include ozone .00 other
more coinplex cOmpounds s,:.ch as orgaaic peroxides and peroxyac:yl Ditrates.
A California State Air Quality Standard bas been established for
photochemical oxidants. -

POINT SOURCE - A term used to designate a sizeable staticmary emissiOn source at a specific
. location.

POLLUTANT STANDARDS INDEX (PSI) -
A scale rangiDg between 0 and SOO that is -used to indicate the air quality at a
given time and location relative to National Ambient Air Quality Standards.
A PSI of 100 for any air pollutant represeDts a COD~OD -equal to its
respective air quality standaid. ·

QUANTIFIABLE - The expression of air emissio~ either generated or mitigated from a project
in numerical terms. . ' .

REACI'IVE ORGANIC COMPOUNDS (ROC) - .
SPecies of organic compounds that undergo photochemical reactions. .

REASONABLE FURTHER PROGRESS (RFP) _.
Defined in the Clean Air Act as annual incremental reductions in-emissions
of an air pollutant that are sufficient to pro:vide attainment of the applicable ~

National Ambient Air QuaJitr Standard by a specified date. .

REGIONAL MOBlllTY PLAN (RMP) -
A plan developed by SCAG that contains a listing of infrastructure
improvements, travel forecasts, and other programs to regain mobility for a
six COUDty region (i.e., LA. County, Orange County, Riverside County, San
Bernardino County, Ventura County, and Imperial County). .

SENSITIVE RECEPTORS -. .
Refers to· sensitive populations such as children, athletes, elderly, and sick,
that are more susceptible to the effects of air pollution than the population at
large.

SMOG- A general term used to desaibe dense, visible air Pollution. In the So~
Coast Air BasiD, smog is formed when combustion products and gaseous
emissions such as nitrogen oDdes, sulphur oxides, and various hydrocarbons
undergo photochemical reactions. Particles such as soil, dust, and various
exha~ particles may mix with the ozone, carbon monoxide, -and other
compounds that. are produced, creating a brownish, irritating haze. Smog
poses health risks and damages aops, rubber, and oth~rmaterials. _

SMOG EPISODE LEVElS -
An occurrence of high concentration of air pollutants that could endanger or
cause significant harm to the public. Alerts are classified by severity: Stage 1
is desaibed a "Unheal~" Stage 2 is ·Very Unheal~· and Stage 3 is
classified as "H~dous."..Statiouary Source Curtailment Plans and Traffic
Abatement Plans are required to be implemented to reduce the severity of
air pollution levels whenever episodes of high ponution are forecast.
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. SOIL STABLIZERS -

SOURCE-

~

CJlemical or other apts which are applied to sm1 surfaces to stabilize and
nririgate PMIO fugitive dust emissions by creatiDg a wind-resistant crust.
Typically applied to (-sturbe ~ surface areas DeZl "to roadwaJlt bare groUDd
areas, dirt paikiDg lo~ and roadway sIIouIcbs, and exposed cODstruction .
areas.

Any particular individual or group of OIgInisms , mechanisms, devices,
structures, iDstaIJatiODst operatious, facilitieS, or processes that emit .air
ponu~

./7-"
. /

! \.

...
"

SOURCE CATEGORIES -
There are. two primary source categories relating to projects; CODStrUclioD
and operation. Refer toF~ 9-1 for an identification of source categories
associated with COastruetiOD and F'tgDre 9-2 for source categories associated
with operatiQD.

SOUTH COAST AIR BASIN (SCAB) - .
A geographic area defined by the San' Jacinto M01mtains to the east, the San
Bernardino Mountains to the DO~ and the Pacific Ocean to the west and
south. The entire SCAB is under. the jurisdiction of the South Coast Air
Quality MaDagemem District.

. .

SOUTHEAST DESERT AIR BASIN (SEDAB) -'
The air basin.containing Imperial CoUDty·and specific desert portions of Los
ADgeIes,.KerD, Riverside, and San Bernardino Counties. The full description
is contained in the CaJifomia Administrative Code. /'Z

SOUTHERN CALIFORNIA ASSOCIATION OF GOVERNMENTS (SCAG) -
The organizatiou, known in federal law as a .Co1mcil of GovernmentS,
representing Los ADgdes, Ventura,· San BemardiDo, Riverside, Orange, and
Imperial Counties and the cities of the six counties.

STATE~~ATlONPlAN (SIP) - .
. A state's plan to attain the federal air quality standards for an DOD-attainment

areas within the state. The 1991 AQMP is integrated into the SIP once it is
approved by the EPA and becomes the SIP for the South Coast Air Basin.

STATEMENT OF OVERRIDING CONSIDERATIONS -
Written statement by lead agency giving reasous for its approval of a project
having environmental impacts which have Dot been mitigated to a level of
insignificance.

STATIONARY SOURCES -
Those sources that emit pollution from ~ment, or industrial or
commercIaJ. processes. There are two types of stationary source emissions,
those from area sources (e.g., water heaters, consumer products,
architectural coatings, etc.) and point sources (e.g., boilers,. refinery flairs,
~) . ..

Chan~November 1993

The chemical designation for compoundS containjng sulfur and oxygen found
in the atmosphere in the form of particulate matter. A. CaHfornia State Air
Quality Standard has been established for sulfates. Sulfates are formed
mainly by the oxidation of sulfur dioxide in the atmosphere.
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SULFUR DIOXIDE - A cOlorless,· extremely irritatiDg gas or liquid; its chemical formula is S~.
Sulfur dioxide enters the abDosphere as a pollutant maiDly as a result of
bumiDg high- suJfur-conteDt fuel oils and coal and from chemical processes
occurriDg at chemical pIaDts and refineries. Naticmal AmbieDt Air Quality
Standards and California State Air Quality Stand3rds have been established ­
for sulfur dioxide.

TELECOMMUTIS - A work mode where individuals perform job requirements for part or all °of
the work week _ off-site facilities, such as private residences or satellite
centers (r;dher than commuting to the primary work site), thereby reducing
vehicle trips or vehicle miles traveled, respectively.

TOXICS - Air pollutants that are carcinogeus or produce acute effects. Toxic air
pollutant thresholds are based on a quantative risk assessment rather than
ambient~ standards as with

o

aiteria poDutants. . 0

o l'RANsmONAL LOW-EMISSION VEHICLE -
Defined by ARB as a vehicle that meets a standard of 0.125 g/mi NMOG, 0.4
g/mi NOx, and 3.4 g/mi CO.

TRANSPORTATION CONTROL MEASURES (TCM) -
Control measures in the AQMP that are directed at 'reducing emissions by
reducing vehicle travel Both the federal and state law specify requirements
forTCMs.

ULTRA-LOW-EMISSION.VEHICLE (ULEV) - 0 •

Defined·by ARB as a vehicle that meets°a standar~of 0.04 gjmi NMOG, 0.2
og/mi NOx, and 1.7 g/mi CO.

VISmn..ITY -

WIND ROSE-

. .

The distance that atmospheric conditions permit a person to see at a given
time and location. The visibility reduction from air pollutioDS is due to the
presence of sulfates, nitrates, and particulate matter in the atmosphere.

A graphic depiction of the dir~onand speed of wind in a given area. Wmd
roses are particularly iinportant when assessing toxic emissions and odor
problems.

ZERO-EMISSION VEHICLE (ZEV) -
Defined by ARB as a vehicle that does Dot directly° emit any regulated
pollutants.
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INDEX
FORTHCOMING

An index to the Han~book is being compiled as part of the
ongoing update process.

Individuals who purchased this 1993 Handbook directly
from the SCAQMD will automatically be sent the index as
part of an update package later in 1993.
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CEQA Handbook Page 1 of2

Air Quality Analysis Guidance HandbOOk'': ..'.'' .. D.(Y' ~.;"'"<,/r). '"lEU1I\/ / '-
11.--i~pfr

4;W'--

AQMD is in the process of developing an "Air Quality Analysis Guide
Pu.bUc...Notlce.s
CE.QA..DQc..uments.. Handbook" (Handbook) to replace the CEQA Air Quality Handbook approved by
Air Qual1ty Analysis Handbook AQMD Governing Board in 1993. The ·1993 CEQA Air Quality Handbook is
Pe.r..mi,t...for.r.ns....tt..Jo.f.Qrm.a.tioJ1.
Air Quality Modeling available but not online. Therefore, it will be necessary to obtain a hardcopy of

C.Q.m.meJJt.lng_Agen.cYJ~!e.sP_Q.o.s.i.bHi.ty.1993 Handbook by contacting AQMD's Subscription Services at (909) 396-3720.
Frequently Asked (EGA Questions addition, there are sections of the 1993 Handbook that are obsolete. A descrip

~j~~~~~~:erEnyjrOJ1,SQurces of the obsolete sections can be obtained fromCLQAAiLQualili'-liao_dbo.o-.k.

The titles of the chapters and appendices to be included in the new Air QUe

Analysis Guidance Handbook are listed below. Please note the chapters below

not equally correspond to the chapters found in the 1993 Handbook. TI

chapters/appendices that have been revised are highlighted and are accessible

this webpage. As others are finalized they also will be accessible via this webpa~

Chapters

• Chapter 1 - Introduction to the CEQA Air Quality Handbook

• c:.ha.p.t.er...z : J.rrlprQ~i.n.g...Alr....Qua.l.ity...a.n.d....t.he....AQM_D.~.s ....Ro.l.e

• Ch.apte.r...3 : B.a.si.c...A.i.r....Qu.a.li.ty....I..nform.atton

• Chapter 4 - Early Consultation and Sensitive Receptor Siting Criteria

• Chapter 5 - Determining Air Quality Significance

o S.C.AQM.D....Atr...Qu.a.ltty....5Jgnj.f.i.c.a.nc.e....Ihr.e.s.hQId.s

• Chapter 6 - Developing Baseline Air Quality Information

• Chapter 7 - Emission Calculation Procedures

• Chapter 8 - Assessing Toxic Air Contaminants

• Chapter 9 - Mitigating Air Quality Impacts

Appendices
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• Appendix A - Significance Threshold Look-Up Tables

• Appendix B - Description of Regional Climate and Its Effect on Air Quality

• Appendix C - Air Quality Analysis Examples

• Appendix D - Assessing Toxic Air Contaminants

• Appendix E - Mitigation Efficiency Calculation Methodology

In order to assist the CEQA practitioner in conducting an air quality analysis w

the new Handbook is being prepared, the following supplemental informatio

available:

• Lo.c.ali.zed....S.i.goi.fi.c.ance....Ihre.s.ho.l.d.s

• Off-road Mobile Source Emission Factors

• .EM.f.AC 2.0Q.2.....(v2.!..2.l...E.rnJssloll..f.a.ctors...(Q.o.:J1Qa.d.l

• MobHe S.Q.urc.e...IQ.xtcs...An.a..lys.i.s

• Carb.oo M.on.oxlde....(CQ)Conc.eotratloo.s

• .G.uJd.ao.ce Q.oc.u.rn.eot..for...Ad.dress.in.g..AjI...Qu.a.Uty..Js.s.u.es...Jn....G.e.neral
.ela.ns.._a.nd_ LQcalJ~la.nning
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CEQA AIR QUALI'IY HANDBOOK

NOVEMBER 1993 UPDATE

The attached pages contain changes to theSCAQ~CEQA J\ir
Quality Handbook. .

THIS uPDAlE PACKAGE IS NOT A COMPLETE HANDBOOK.
IT CONTAINS ONLY CHANGED PAGES AND THEIR
BACKING PAGES. Unchanged pages in thispa~e (ie. those
missing the "Changed" notation in the lower left-hand comer) have
been included because they back changed pages when printed two­
sided.

When updating your copy, simply insert each change page in
replacement of the same page number from the existing Handbook.
(Note: Pages A9-68a and A9-93a are new pages.) .

pillceqahdbk/novattc
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