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ACRONYMS AND ABBREVIATIONS 

µg/m
3 micrograms per cubic meter 
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DOE Department of Energy 
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EPA U.S. Environmental Protection Agency  
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NESHAP national emissions standards for hazardous air pollutants  

NH3 mercaptan, ammonia  

NOA Naturally Occurring Asbestos 

NOP Notice of Preparation  

NOX oxides of nitrogen 

OEHHA Office of Environmental Health Hazard Assessment  
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PM particulate matter 
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RoadMod Roadway Construction Emissions Model 

ROG reactive organic gases 

RTP Regional Transportation Plan  

SB Senate Bill 

SCS Sustainable Communities Strategy  

SF6 sulfur hexafluoride  
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1. INTRODUCTION 

1.1. PURPOSE OF GUIDELINES 

The purpose of the Bay Area Air Quality Management District (BAAQMD or District) California 
Environmental Quality Act (CEQA) Guidelines is to assist lead agencies in evaluating air quality 
impacts of projects and plans proposed in the San Francisco Bay Area Air Basin (SFBAAB). The 
Guidelines provides BAAQMD-recommended procedures for evaluating potential air quality 
impacts during the environmental review process consistent with CEQA requirements. These 
revised Guidelines supersede the BAAQMDôs previous CEQA guidance titled BAAQMD CEQA 
Guidelines: Assessing the Air Quality Impacts of Projects and Plans (BAAQMD 1999). 

Land development plans and projects have the potential to generate harmful air pollutants that 
degrade air quality and increase local exposure. The Guidelines contain instructions on how to 
evaluate, measure, and mitigate air quality impacts generated from land development 
construction and operation activities. The Guidelines focus on criteria air pollutant, greenhouse 
gas (GHG), toxic air contaminant, and odor emissions generated from plans or projects. 

The Guidelines are intended to help lead agencies navigate through the CEQA process. The 
Guidelines offer step-by-step procedures for a thorough environmental impact analysis of adverse 
air emissions due to land development in the Bay Area. 

1.1.1. BAAQMDôs Role in Air Quality  
BAAQMD is the primary agency responsible for assuring that the National and California Ambient 
Air Quality Standards (NAAQS and CAAQS, respectively) are attained and maintained in the Bay 
Area. BAAQMDôs jurisdiction includes all of Alameda, Contra Costa, Marin, Napa, San Francisco, 
San Mateo and Santa Clara counties, and the southern portions of Solano and Sonoma counties, 
as shown in Figure 1-1. The Air Districtôs responsibilities in improving air quality in the region 
include: preparing plans for attaining and maintaining air quality standards; adopting and 
enforcing rules and regulations; issuing permits for stationary sources of air pollutants; inspecting 
stationary sources and responding to citizen complaints; monitoring air quality and meteorological 
conditions; awarding grants to reduce mobile emissions; implementing public outreach 
campaigns; and assisting local governments in addressing climate change. 

BAAQMD takes on various roles in the CEQA process, depending on the nature of the proposed 
project, including: 

Lead Agency ï BAAQMD acts as a Lead Agency when it has the primary authority to implement 
or approve a project, such as when it adopts air quality plans for the region, issues stationary 
source permits, or adopts rules and regulations. 

Responsible Agency ï BAAQMD acts as a Responsible Agency when it has limited 
discretionary authority over a portion of a project, but does not have the primary discretionary 
authority of a Lead Agency. As a Responsible Agency, BAAQMD may coordinate the 
environmental review process with the lead agency regarding BAAQMDôs permitting process, 
provide comments to the Lead Agency regarding potential impacts, and recommend mitigation 
measures. 
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Commenting Agency ï BAAQMD may act as a Commenting Agency when it is not a Lead or 
Responsible Agency (i.e., it does not have discretionary authority over a project), but when it may 
have concerns about the air quality impacts of a proposed project or plan. As a Commenting 
Agency, BAAQMD may review environmental documents prepared for development proposals 
and plans in the region, such as local general plans, and provide comments to the Lead Agency 
regarding the adequacy of the air quality impact analysis, determination of significance, and 
mitigation measures proposed. 

BAAQMD prepared the CEQA Guidelines to assist lead agencies in air quality analysis, as well 
as to promote sustainable development in the region. The CEQA Guidelines support lead 
agencies in analyzing air quality impacts and offers numerous mitigation measures and general 
plan policies to implement smart growth and transit oriented development, minimize construction 
emissions, and reduce population exposure to air pollution risks. 

1.2. GUIDELINE COMPONENTS 

The recommendations in the CEQA Guidelines should be viewed as minimum considerations for 
analyzing air quality impacts. Lead agencies are encouraged to tailor the air quality impact 
analysis to meet the needs of the local community and may conduct refined analysis that utilize 
more sophisticated models, more precise input data, innovative mitigation measures, and/or other 
features. The Guidelines contain the following sections: 

Introduction ï Chapter 1 provides a summary of the purpose of the Guide, and an overview of 

BAAQMD responsibilities.  

Thresholds of Significance ï Chapter 2 outlines the current thresholds or significance for 

determining the significance of air quality impacts. 

Screening Criteria ï Chapter 3 provides easy reference tables to determine if your project may 

have potentially significant impacts requiring a detailed analysis.   

Assessing and Mitigating Impacts ï Chapters 4 through 9 describe assessment methods and 
mitigation measures for operational-related, local community risk and hazards, local carbon 
monoxide (CO), odors, construction-related, and plan-level impacts.  

Appendix A ï Provides construction assessment tools. 

Appendix B ï Provides detailed air quality modeling instructions. 

Appendix C ï Outlines sample environmental setting information. 

Appendix D ï Contains justification statements for BAAQMD-adopted thresholds of significance. 

Appendix E ï Provides a glossary of terms used throughout this guide. 

1.2.1. How To Use The Guidelines  
Figure 2-1 illustrates general steps for evaluating a project or planôs air quality impacts. The first 
step is to determine whether the air quality evaluation is for a project or plan. Once identified, the 
project should be compared with the appropriate construction and operational screening criteria 
listed in Chapter 2.  There are no screening criteria for plans. 
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General Steps for Determining Significance of Air Quality Impacts  Figure  1-2 
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If the project meets the screening criteria 
and is consistent with the methodology 
used to develop the screening criteria, 
then its air quality impacts may be 
considered less than significant.  
Otherwise, lead agencies should 
evaluate potential air quality impacts of 
projects (and plans) as explained in 
Chapters 4 through 9. These Chapters 
describe how to analyze air quality 
impacts from criteria air pollutants, 
GHGs, local community risk and 
hazards, and odors associated with 
construction activity and operations of a 
project or plan. 

If, after proper analysis, the project or planôs air quality impacts are found to be below the 
significance thresholds, then the air quality impacts may be considered less than significant. If 
not, the Lead Agency should implement appropriate mitigation measures to reduce associated air 
quality impacts. Lead agencies are responsible for evaluating and implementing all feasible 
mitigation measures in their CEQA document.   

The mitigated project or planôs impacts are then compared again to the significance thresholds. If 
a project succeeded in mitigating its adverse air quality impacts below the corresponding 
thresholds, air quality impacts may be considered less than significant. If a project still exceeds 
the thresholds, the Air District strongly encourages the lead agency to consider project 
alternatives that could lessen any identified significant impact, including a no project alternative in 
accordance with CEQA Guidelines section 15126.6(e). 

1.2.2. Early Consultation  
The District encourages local jurisdictions and project applicants to address air quality issues as 
early as possible in the project planning stage. Addressing land use and site design issues while 
a proposed project is still in the conceptual stage increases opportunities to incorporate project 
design features to minimize land use compatibility issues and air quality impacts. By the time a 
project enters the CEQA process, it is usually more costly and time-consuming to redesign the 
project to incorporate mitigation measures. Early consultation may be achieved by including a 
formal step in the jurisdiction's development review procedures or simply by discussing air quality 
concerns at the planning counter when a project proponent makes an initial contact regarding a 
proposed development. Regardless of the specific procedures a local jurisdiction employs, the 
objective should be to incorporate features into a project that minimize air quality impacts before 
significant resources (public and private) have been devoted to the project. 

The following air quality considerations warrant particular attention during early consultation 
between Lead Agencies and project proponents:  

1. land use and design measures to encourage alternatives to the automobile, conserve 
energy and reduce project emissions;  

2. land use conflicts and exposure of sensitive receptors to odors, toxics and criteria 
pollutants; and,  

3. applicable District rules, regulations and permit requirements. 
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PART I: THRESHOLDS O F SIGNIFICANCE & PROJECT SCREENING 

2. THRESHOLDS OF SIGNIFICANCE 

The SFBAAB is currently designated as a nonattainment area for state and national ozone 
standards and national particulate matter ambient air quality standards. SFBAABôs nonattainment 
status is attributed to the regionôs development history. Past, present and future development 
projects contribute to the regionôs adverse air quality impacts on a cumulative basis. By its very 
nature, air pollution is largely a cumulative impact. No single project is sufficient in size to, by 
itself, result in nonattainment of ambient air quality standards. Instead, a projectôs individual 
emissions contribute to existing cumulatively significant adverse air quality impacts. If a projectôs 
contribution to the cumulative impact is considerable, then the projectôs impact on air quality 
would be considered significant. 

In developing thresholds of significance for air pollutants, BAAQMD considered the emission 
levels for which a projectôs individual emissions would be cumulatively considerable. If a project 
exceeds the identified significance thresholds, its emissions would be cumulatively considerable, 
resulting in significant adverse air quality impacts to the regionôs existing air quality conditions. 
Therefore, additional analysis to assess cumulative impacts is unnecessary. The analysis to 
assess project-level air quality impacts should be as comprehensive and rigorous as possible. 

Similar to regulated air pollutants, GHG emissions and global climate change also represent 
cumulative impacts. GHG emissions contribute, on a cumulative basis, to the significant adverse 
environmental impacts of global climate change. Climate change impacts may include an 
increase in extreme heat days, higher concentrations of air pollutants, sea level rise, impacts to 
water supply and water quality, public health impacts, impacts to ecosystems, impacts to 
agriculture, and other environmental impacts. No single project could generate enough GHG 
emissions to noticeably change the global average temperature. The combination of GHG 
emissions from past, present, and future projects contribute substantially to the phenomenon of 

global climate change and its associated 
environmental impacts. 

BAAQMDôs approach to developing a 
Threshold of Significance for GHG 
emissions is to identify the emissions 
level for which a project would not be 
expected to substantially conflict with 
existing California legislation adopted to 
reduce statewide GHG emissions 
needed to move us towards climate 
stabilization. If a project would generate 
GHG emissions above the threshold 
level, it would be considered to contribute 
substantially to a cumulative impact, and 
would be considered significant. Refer to 
Table 2-1 for a summary of Air Quality 
CEQA Thresholds and to Appendix D for 
Thresholds of Significance 

documentation. © 2009 Jupiterimages Corporation 
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Table 2-1 
Air Quality CEQA Thresholds of Significance* 

Pollutant 
Construction-

Related 
Operational-Related 

Project-Level 

Criteria Air Pollutants 
and Precursors 

(Regional) 

Average Daily 
Emissions 

(lb/day) 

Average Daily Emissions 
(lb/day)  

Maximum Annual 
Emissions (tpy) 

ROG 54 54 10 

NOX 54 54 10 

PM10  
82 

(exhaust) 
82 15 

PM2.5 
54 

(exhaust) 
54 10 

PM10/PM2.5 (fugitive dust) 
Best 

Management 
Practices 

None 

Local CO None 9.0 ppm (8-hour average), 20.0 ppm (1-hour average) 

GHGs ï Projects other 
than Stationary Sources 

None 

Compliance with Qualified GHG Reduction Strategy 
OR 

1,100 MT of CO2e/yr 
OR 

4.6 MT CO2e/SP/yr (residents+employees) 

GHGs ïStationary 
Sources 

None 10,000 MT/yr 

Risk and Hazards 
for new sources and 
receptors 
(Individual Project) 
 
Note: Threshold for new 
receptors is effective 
May 1, 2011 

Same as 
Operational 
Thresholds** 

Compliance with Qualified Community Risk Reduction Plan 
OR 

Increased cancer risk of >10.0 in a million 
Increased non-cancer risk of > 1.0 Hazard Index (Chronic or 

Acute) 
Ambient PM2.5 increase: > 0.3 µg/m

3
 annual average 

 
Zone of Influence:  1,000-foot radius from property line of 
source or receptor 

Risk and Hazards 
for new sources and 
receptors 
(Cumulative Threshold) 
 
Note: Threshold for new 
receptors is effective 
May 1, 2011 

Same as 
Operational 
Thresholds** 

Compliance with Qualified Community Risk Reduction Plan 
OR 

Cancer: > 100 in a million (from all local sources) 
Non-cancer: > 10.0 Hazard Index (from all local sources) 

(Chronic) 
PM2.5: > 0.8 µg/m

3
 annual average (from all local sources) 

 
Zone of Influence:  1,000-foot radius from property line of 
source or receptor 

Accidental Release of 
Acutely Hazardous Air 
Pollutants 

None 
Storage or use of acutely hazardous materials locating near 
receptors or new receptors locating near stored or used 
acutely hazardous materials considered significant 

Odors None 5 confirmed complaints per year averaged over three years 

Revised December 30, 2010 



Thresholds of Significance 

 

Bay Area Air Quality Management District Page | 2-3 
CEQA Guidelines June 2010 

Table 2-1 
Air Quality CEQA Thresholds of Significance* 

Pollutant 
Construction-

Related 
Operational-Related 

Plan-Level 

Criteria Air Pollutants and 
Precursors  

None 

1. Consistency with Current Air Quality Plan control 
measures, and 

2. Projected VMT or vehicle trip increase is less than or 
equal to projected population increase 

GHGs None 
Compliance with Qualified GHG Reduction Strategy 

OR 
6.6 MT CO2e/SP/yr (residents + employees) 

Risks and Hazards None 

1. Overlay zones around existing and planned sources of 
TACs (including adopted Risk Reduction Plan areas) 
and 

2. Overlay zones of at least 500 feet from all freeways and 
high volume roadways 

Accidental Release of 
Acutely Hazardous Air 
Pollutants 

None None 

Odors None 
Identify the location, and include policies to reduce the 
impacts, of existing or planned sources of odors 

Regional Plans (Transportation and Air Quality Plans) 

GHGs, Criteria Air 
Pollutants and Precursors, 
and Toxic Air 
Contaminants 

None No net increase in emissions 

CEQA = California Environmental Quality Act; CO = carbon monoxide; CO2e = carbon dioxide equivalent; 

GHGs = greenhouse gases; lb/day = pounds per day; MT = metric tons; NOX = oxides of nitrogen; PM2.5= 

fine particulate matter with an aerodynamic resistance diameter of 2.5 micrometers or less; PM10 = 

respirable particulate matter with an aerodynamic resistance diameter of 10 micrometers or less; ppm = 

parts per million; ROG = reactive organic gases; SO2 = sulfur dioxide; SP = service population; TACs = 

toxic air contaminants; TBP = toxic best practices; tons/day = tons per day; tpy = tons per year; yr= year; 

TBD: to be determined. 

 

*It is the Air Districtôs policy that the adopted thresholds apply to projects for which a Notice of Preparation is 
published, or environmental analysis begins, on of after the applicable effective date.  The adopted CEQA 
thresholds ï except for the risk and hazards thresholds for new receptors ï are effective June 2, 2010.  The 

risk and hazards thresholds for new receptors are effective May 1, 2011. 

** The Air District recommends that for construction projects that are less than one year duration, Lead 

Agencies should annualize impacts over the scope of actual days that peak impacts are to occur, rather 

than the full year. 

 

2.1. CRITERIA AIR POLLUTA NTS AND PRECURSORS ï PROJECT LEVEL  

Table 2-2 presents the Thresholds of Significance for operational-related criteria air pollutant and 
precursor emissions. These represent the levels at which a projectôs individual emissions of 
criteria air pollutants or precursors would result in a cumulatively considerable contribution to the 
SFBAABôs existing air quality conditions. If daily average or annual emissions of operational-

Revised December 30, 2010 
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related criteria air pollutants or precursors would exceed any applicable Threshold of Significance 

listed in Table 2-2, the proposed project would result in a cumulatively significant impact.  

 

Table 2-2 
Thresholds of Significance for Operational-Related  

Criteria Air Pollutants and Precursors 

Pollutant/Precursor Maximum Annual Emissions (tpy) Average Daily Emissions (lb/day) 

ROG 10 54 

NOX 10 54
 

PM10 15 82 

PM2.5 10 54 

Notes: tpy = tons per year; lb/day = pounds per day; NOX = oxides of nitrogen; PM2.5 = fine particulate matter with an 

aerodynamic resistance diameter of 2.5 micrometers or lCOess; PM10 = respirable particulate matter with an aerodynamic 

resistance diameter of 10 micrometers or less; ROG = reactive organic gases; tpy = tons per year. 

Refer to Appendix D for support documentation. 

 

2.2. GREENHOUSE GASES ï PROJECT LEVEL  

The Thresholds of Significance for operational-related GHG emissions are: 

¶ For land use development projects, the threshold is compliance with a qualified GHG 
Reduction Strategy; or annual emissions less than 1,100 metric tons per year (MT/yr) of 
CO2e; or 4.6 MT CO2e/SP/yr (residents + employees).  Land use development projects 
include residential, commercial, industrial, and public land uses and facilities.  

¶ For stationary-source projects, the threshold is 10,000 metric tons per year (MT/yr) of CO2e. 
Stationary-source projects include land uses that would accommodate processes and 
equipment that emit GHG emissions and would require an Air District permit to operate.  

If annual emissions of operational-related GHGs exceed these levels, the proposed project would 
result in a cumulatively considerable contribution of GHG emissions and a cumulatively significant 
impact to global climate change. 

2.3. LOCAL COMMUNITY RISK  AND HAZARD IMPACTS ï PROJECT LEVEL  

The Thresholds of Significance for local 
community risk and hazard impacts are 
identified below, which apply to both the siting 
of a new source and to the siting of a new 
receptor. Local community risk and hazard 
impacts are associated with TACs and PM2.5 
because emissions of these pollutants can 
have significant health impacts at the local 
level. If emissions of TACs or fine particulate 
matter with an aerodynamic resistance 
diameter of 2.5 micrometers or less (PM2.5) 
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exceed any of the Thresholds of Significance listed below, the proposed project would result in a 

significant impact. 

¶ Non-compliance with a qualified risk reduction plan; or 

¶ An excess cancer risk level of more than 10 in one million, or a non-cancer (i.e., chronic or 
acute) hazard index greater than 1.0 would be a cumulatively considerable contribution; or 

¶ An incremental increase of greater than 0.3 micrograms per cubic meter (µg/m
3
) annual 

average PM2.5 would be a cumulatively considerable contribution. 

Cumulative Impacts  
A project would have a cumulative considerable impact if the aggregate total of all past, present, 
and foreseeable future sources within a 1,000 foot radius from the fence line of a source, or from 
the location of a receptor, plus the contribution from the project, exceeds the following: 

¶ Non-compliance with a qualified risk reduction plan; or  

¶ An excess cancer risk levels of more than 100 in one million or a chronic non-cancer hazard 
index (from all local sources) greater than 10.0; or 

¶ 0.8 µg/m
3
 annual average PM2.5. 

 

A lead agency should enlarge the 1,000-foot radius on a case-by-case basis if an unusually large 
source or sources of risk or hazard emissions that may affect a proposed project is beyond the 
recommended radius.  

2.4. LOCAL CARBON MONOXID E IMPACTS ï PROJECT LEVEL  

Table 2-3 presents the Thresholds of Significance for local CO emissions, the 1- and 8-hour 
California Ambient Air Quality Standards (CAAQS) of 20.0 parts per million (ppm) and 9.0 ppm, 
respectively. By definition, these represent levels that are protective of public health. If a project 
would cause local emissions of CO to exceed any of the Thresholds of Significance listed below, 

the proposed project would result in a significant impact to air quality.  

Table 2-3 
Thresholds of Significance for Local Carbon Monoxide Emissions 

CAAQS Averaging Time Concentration (ppm) 

1-Hour 20.0 

8-Hour 9.0
 

Refer to Appendix D for support documentation. 

 

2.5.  ODOR IMPACTS ï PROJECT LEVEL  

The Thresholds of Significance for odor impacts are qualitative in nature. A project that would 
result in the siting of a new source or the exposure of a new receptor to existing or planned odor 
sources should consider the screening level distances and the complaint history of the odor 
sources: 
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¶ Projects that would site a new odor source or a new receptor farther than the applicable 
screening distance shown in Table 3-3 from an existing receptor or odor source, respectively, 
would not likely result in a significant odor impact.  

¶ An odor source with five (5) or more confirmed complaints per year averaged over three 
years is considered to have a significant impact on receptors within the screening distance 
shown in Table 3-3.  

Facilities that are regulated by the CalRecycle agency (e.g. landfill, composting, etc) are required 
to have Odor Impact Minimization Plans (OIMP) in place and have procedures that establish 
fence line odor detection thresholds. The Air District recognizes a Lead Agencyôs discretion under 
CEQA to use established odor detection thresholds as thresholds of significance for CEQA 
review for CalRecycle regulated facilities with an adopted OIMP. Refer to Chapter 7 Assessing 

and Mitigating Odor Impacts for further discussion of odor analysis. 

2.6. CONSTRUCTION-RELATED IMPACTS  ï PROJECT LEVEL  

2.6.1. Criteria Air Pollutants  and Precursors  
Table 2-4 presents the Thresholds of Significance for 
construction-related criteria air pollutant and precursor 
emissions. If daily average emissions of construction-
related criteria air pollutants or precursors would 
exceed any applicable Threshold of Significance listed 
in Table 2-4, the project would result in a significant 
cumulative impact. 

 

Table 2-4 
Thresholds of Significance for Construction-Related  

Criteria Air Pollutants and Precursors 

Pollutant/Precursor Daily Average Emissions (lb/day) 

ROG 54 

NOX 54
 

PM10 82* 

PM2.5 54* 

* Applies to construction exhaust emissions only. 

Notes: CO = carbon monoxide; lb/day = pounds per day; NOX = oxides of nitrogen; PM2.5 = fine particulate matter with 

an aerodynamic resistance diameter of 2.5 micrometers or less; PM10 = respirable particulate matter with an 

aerodynamic resistance diameter of 10 micrometers or less; ROG = reactive organic gases; SO2 = sulfur dioxide. 

Refer to Appendix D for support documentation. 

 

2.6.2. Greenhouse Gases  
The District does not have an adopted Threshold of Significance for construction-related GHG 
emissions. However, the Lead Agency should quantify and disclose GHG emissions that would 
occur during construction, and make a determination on the significance of these construction-
generated GHG emission impacts in relation to meeting AB 32 GHG reduction goals, as required 
by the Public Resources Code, Section 21082.2. The Lead Agency is encouraged to incorporate 
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best management practices to reduce GHG emissions during construction, as feasible and 
applicable.  

2.6.3. Local Community Risk and Hazards  
The Threshold of Significance for construction-related local community risk and hazard impacts is 
the same as that for project operations. Construction-related TAC and PM impacts should be 
addressed on a case-by-case basis, taking into consideration the specific construction-related 
characteristics of each project and proximity to off-site receptors, as applicable. The Air District 
recommends that for construction projects that are less than one year duration, Lead Agencies 
should annualize impacts over the scope of actual days that peak impacts are to occur, rather 
than the full year. 

2.7. THRESHOLDS OF SIGNIFICANCE FOR PLAN-LEVEL IMPACTS 

The Thresholds of Significance for plans (e.g., general plans, community plans, specific plans, 
regional plans, congestion management plans, etc.) within the SFBAAB are summarized in Table 
2-5 and discussed separately below. 

Table 2-5 
Thresholds of Significance for Plans 

Criteria Air Pollutants and 
Precursors 

Construction: none 

Operational: Consistency with Current AQP and projected VMT or vehicle 
trip increase is less than or equal to projected population increase. 

GHGs Construction: none 

Operational: 6.6 MT CO2e/SP/yr (residents & employees) or a Qualified 
GHG Reduction Strategy.  The efficiency threshold should only be applied 
to general plans. Other plans, e.g. specific plans, congestion management 
plans, etc., should use the project-level threshold of 4.6 CO2e/SP/yr. 

Local Community Risk and 
Hazards 

Land use diagram identifies special overlay zones around existing and 
planned sources of TACs and PM2.5, including special overlay zones of at 
least 500 feet (or Air District-approved modeled distance) on each side of 
all freeways and high-volume roadways, and plan identifies goals, policies, 
and objectives to minimize potentially adverse impacts. 

Odors Identify locations of odor sources in plan; identify goals, policies, and 
objectives to minimize potentially adverse impacts. 

Regional Plans 
(transportation and air 
quality plans) 

No net increase in emissions of GHGs, Criteria Air Pollutants 
and Precursors, and Toxic Air Contaminants. Threshold only applies to 
regional transportation and air quality plans. 

Notes: AQP = Air Quality Plan; CO2e = carbon dioxide equivalent; GHGs = greenhouse gases; MT = metric tons; SP = 

service population; TACs = toxic air contaminants; yr = year; PM2.5= fine particulate matter 

Refer to Appendix D for support documentation. 

 

2.7.1. Criteria Air Pollutants  and Precursor Emissions  
Proposed plans (except regional plans) must show the following over the planning period of the 
plan to result in a less than significant impact:  

¶ Consistency with current air quality plan control measures. 

¶ A proposed planôs projected VMT or vehicle trips (VT) (either measure may be used) 
increase is less than or equal to its projected population increase. 
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2.7.2. Greenhouse Gases  
The Threshold of Significance for operational-related GHG impacts of plans employs either a 
GHG efficiency-based metric (per Service Population [SP]), or a GHG Reduction Strategy option, 
described in Section 4.3. 

The Thresholds of Significance options for plan level 

GHG emissions are: 

¶ A GHG efficiency metric of 6.6 MT per SP per year 
of carbon dioxide equivalent (CO2e). If annual 
maximum emissions of operational-related GHGs 
exceed this level, the proposed plan would result in 
a significant impact to global climate change. 

¶ Consistency with an adopted GHG Reduction 
Strategy. If a proposed plan is consistent with an 
adopted GHG Reduction Strategy that meets the 
standards described in Section 4.3, the plan would 
be considered to have a less than significant 
impact.  This approach is consistent with the plan 
elements described in the State CEQA Guidelines, 
Section 15183.5. 

2.7.3. Local Community Risk and Hazards  
The Thresholds of Significance for plans with regard to community risk and hazard impacts are: 

1. The land use diagram must identify: 

a. Special overlay zones around existing and planned sources of TACs and PM 
(including adopted risk reduction plan areas); and 

b. Special overlay zones of at least 500 feet (or Air District-approved modeled 
distance) on each side of all freeways and high-volume roadways. 

2. The plan must also identify goals, policies, and objectives to minimize potential impacts 
and create overlay zones around sources of TACs, PM, and hazards. 

2.7.4. Odor s 
The Thresholds of Significance for plans with regard to odor impacts are to identify locations of 
odor sources in a plan and the plan must also identify goals, policies, and objectives to minimize 
potentially adverse impacts. 

2.7.5. Regional Plans  
The Thresholds of Significance for regional plans is to achieve a no net increase in emissions of 
criteria pollutants and precursors, GHG, and toxic air contaminants. This threshold applies only to 
regional transportation and air quality plans. 
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3. SCREENING CRITERIA 

The screening criteria identified in this section are not thresholds of significance.  The Air 
District developed screening criteria to provide lead agencies and project applicants with a 
conservative indication of whether the proposed project could result in potentially significant air 
quality impacts.  If all of the screening criteria are met by a proposed project, then the lead 
agency or applicant would not need to perform a detailed air quality assessment of their projectôs 
air pollutant emissions.  These screening levels are generally representative of new development 
on greenfield sites without any form of mitigation measures taken into consideration.  In addition, 
the screening criteria in this section do not account for project design features, attributes, or local 
development requirements that could also result in lower emissions.  For projects that are mixed-
use, infill, and/or proximate to transit service and local services, emissions would be less than the 
greenfield type project that these screening criteria are based on.   
 
If a project includes emissions from stationary source engines (e.g., back-up generators) and 
industrial sources subject to Air District Rules and Regulations, the screening criteria should not 
be used.  The projectôs stationary source emissions should be analyzed separately from the land 
use-related indirect mobile- and area-source emissions. Stationary-source emissions are not 
included in the screening estimates given below and, for criteria pollutants, must be added to the 
indirect mobile- and area-source emissions generated by the land use development and 
compared to the appropriate Thresholds of Significance. Greenhouse gas emissions from 
permitted stationary sources should not be combined with operational emissions, but compared 
to a separate stationary source greenhouse gas threshold. 

3.1. OPERATIONAL -RELATED IMPACTS 

3.1.1. Criteria Air Pollutant s and Precursor s 
The screening criteria developed for criteria pollutants and precursors were derived using the 
default assumptions used by the Urban Land Use Emissions Model (URBEMIS).  If the project 
has sources of emissions not evaluated in the URBEMIS program the screening criteria should 
not be used.   If the project meets the screening criteria in Table 3-1, the project would not result 
in the generation of operational-related criteria air pollutants and/or precursors that exceed the 
Thresholds of Significance shown in Table 2-2.  Operation of the proposed project would 
therefore result in a less-than-significant cumulative impact to air quality from criteria air pollutant 
and precursor emissions.  

3.1.2. Greenhouse Gases  
The screening criteria developed for greenhouse gases were derived using the default emission 
assumptions in URBEMIS and using off-model GHG estimates for indirect emissions from 
electrical generation, solid waste and water conveyance.  If the project has other significant 
sources of GHG emissions not accounted for in the methodology described above, then the 
screening criteria should not be used.  Projects below the applicable screening criteria shown in 
Table 3-1 would not exceed the 1,100 MT of CO2e/yr GHG threshold of significance for projects 
other than permitted stationary sources.  

If a project, including stationary sources, is located in a community with an adopted qualified 
GHG Reduction Strategy, the project may be considered less than significant if it is consistent 
with the GHG Reduction Strategy.  A project must demonstrate its consistency by identifying and 
implementing all applicable feasible measures and policies from the GHG Reduction Strategy into 
the project. 
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Table 3-1 
Operational-Related Criteria Air Pollutant and Precursor Screening Level Sizes  

Land Use Type 
Operational Criteria 

Pollutant Screening Size 
Operational GHG 
Screening Size 

Construction-Related 
Screening Size 

Single-family 325 du (NOX) 56 du 114 du (ROG) 

Apartment, low-rise 451 du (ROG) 78 du 240 du (ROG) 

Apartment, mid-rise 494 du (ROG) 87 du 240 du (ROG) 

Apartment, high-rise 510 du (ROG) 91 du 249 du (ROG) 

Condo/townhouse, general 451 du (ROG) 78 du 240 du (ROG) 

Condo/townhouse, high-rise 511 du (ROG) 92 du 252 du (ROG) 

Mobile home park 450 du (ROG) 82 du 114 du (ROG) 

Retirement community 487 du (ROG) 94 du 114 du (ROG) 

Congregate care facility 657 du (ROG) 143 du 240 du (ROG) 

Day-care center 53 ksf (NOX) 11 ksf 277 ksf (ROG) 

Elementary school 271 ksf (NOX) 44 ksf 277 ksf (ROG) 

Elementary school 2747 students (ROG) - 3904 students (ROG) 

Junior high school 285 ksf (NOX) - 277 ksf (ROG) 

Junior high school 2460 students (NOX) 46 ksf 3261 students (ROG) 

High school 311 ksf (NOX) 49 ksf 277 ksf (ROG) 

High school 2390 students (NOX) - 3012 students (ROG) 

Junior college (2 years) 152 ksf (NOX) 28 ksf 277 ksf (ROG) 

Junior college (2 years) 2865 students (ROG) - 3012 students (ROG) 

University/college (4 years) 1760 students (NOX) 320 students 3012 students (ROG) 

Library 78 ksf (NOX) 15 ksf 277 ksf (ROG) 

Place of worship 439 ksf (NOX) 61 ksf 277 ksf (ROG) 

City park 2613 acres (ROG) 600 acres 67 acres (PM10) 

Racquet club 291 ksf (NOX) 46 ksf 277 ksf (ROG) 

Racquetball/health 128 ksf (NOX) 24 ksf 277 ksf (ROG) 

Quality restaurant 47 ksf (NOX) 9 ksf 277 ksf (ROG) 

High turnover restaurant 33 ksf (NOX) 7 ksf 277 ksf (ROG) 

Fast food rest. w/ drive thru 6 ksf (NOX) 1 ksf 277 ksf (ROG) 

Fast food rest. w/o drive thru 8 ksf (NOX) 1 ksf 277 ksf (ROG) 

Hotel 489 rooms (NOX) 83 rooms 554 rooms (ROG) 

Motel 688 rooms (NOX) 106 rooms 554 rooms (ROG) 

Free-standing discount store 76 ksf (NOX) 15 ksf 277 ksf (ROG) 

Free-standing discount superstore 87 ksf (NOX) 17 ksf 277 ksf (ROG) 

Discount club 102 ksf (NOX) 20 ksf 277 ksf (ROG) 

Regional shopping center 99 ksf (NOX) 19 ksf 277 ksf (ROG) 

Electronic Superstore 95 ksf (NOX) 18 ksf 277 ksf (ROG) 

Home improvement superstore 142 ksf (NOX) 26 ksf 277 ksf (ROG) 

Strip mall 99 ksf (NOX) 19 ksf 277 ksf (ROG) 

Hardware/paint store 83 ksf (NOX) 16 ksf 277 ksf (ROG) 

Supermarket 42 ksf (NOX) 8 ksf 277 ksf (ROG) 

Convenience market (24 hour) 5 ksf (NOX) 1 ksf 277 ksf (ROG) 

Convenience market with gas pumps 4 ksf (NOX) 1 ksf 277 ksf (ROG) 

Bank (with drive-through) 17 ksf (NOX) 3 ksf 277 ksf (ROG) 

General office building 346 ksf (NOX) 53 ksf 277 ksf (ROG) 
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Table 3-1 
Operational-Related Criteria Air Pollutant and Precursor Screening Level Sizes  

Land Use Type 
Operational Criteria 

Pollutant Screening Size 
Operational GHG 
Screening Size 

Construction-Related 
Screening Size 

Office park 323 ksf (NOX) 50 ksf 277 ksf (ROG) 

Government office building 61 ksf (NOX) 12 ksf 277 ksf (ROG) 

Government (civic center) 149 ksf (NOX) 27 ksf 277 ksf (ROG) 

Pharmacy/drugstore w/ drive through 49 ksf (NOX) 10 ksf 277 ksf (ROG) 

Pharmacy/drugstore w/o drive through 48 ksf (NOX) 10 ksf 277 ksf (ROG) 

Medical office building 117 ksf (NOX) 22 ksf 277 ksf (ROG) 

Hospital 226 ksf (NOX) 39 ksf 277 ksf (ROG) 

Hospital 334 beds (NOX) 84 ksf 337 beds (ROG) 

Warehouse 864 ksf (NOX) 64 ksf 259 ksf (NOX) 

General light industry 541 ksf (NOX) 121 ksf 259 ksf (NOX) 

General light industry 72 acres (NOX) - 11 acres (NOX) 

General light industry 1249 employees (NOX) - 540 employees (NOX) 

General heavy industry 1899 ksf (ROG) - 259 ksf (NOX) 

General heavy industry 281 acres (ROG) - 11 acres (NOX) 

Industrial park 553 ksf (NOX) 65 ksf 259 ksf (NOX) 

Industrial park 61 acres (NOX) - 11 acres (NOX) 

Industrial park 1154 employees (NOX) - 577 employees (NOX) 

Manufacturing 992 ksf (NOX) 89 ksf 259 ksf (NOX) 

Notes: du = dwelling units; ksf = thousand square feet; NOX = oxides of nitrogen; ROG = reactive organic gases. 

Screening levels include indirect and area source emissions. Emissions from engines (e.g., back-up generators) and 

industrial sources subject to Air District Rules and Regulations embedded in the land uses are not included in the screening 

estimates and must be added to the above land uses. 

Refer to Appendix D for support documentation. 

Source: Modeled by EDAW 2009. 

 

3.2. COMMUNITY RISK AND HAZARD IMPACTS  

Please refer to Chapter 5 for discussion of screening criteria for local community risk and hazard 
impacts. 

3.3. CARBON MONOXIDE IMPA CTS 

This preliminary screening methodology provides the Lead Agency with a conservative indication 
of whether the implementation of the proposed project would result in CO emissions that exceed 
the Thresholds of Significance shown in Table 2-3. 

The proposed project would result in a less-than-significant impact to localized CO concentrations 
if the following screening criteria is met: 

1. Project is consistent with an applicable congestion management program established 
by the county congestion management agency for designated roads or highways, 
regional transportation plan, and local congestion management agency plans. 
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2. The project traffic would not increase traffic volumes at affected intersections to more 
than 44,000 vehicles per hour. 

3. The project traffic would not increase traffic volumes at affected intersections to more 
than 24,000 vehicles per hour where vertical and/or horizontal mixing is substantially 
limited (e.g., tunnel, parking garage, bridge underpass, natural or urban street 
canyon, below-grade roadway). 

3.4. ODOR IMPACTS 

Table 3-3 presents odor screening distances recommended by BAAQMD for a variety of land 
uses. Projects that would site a new odor source or a new receptor farther than the applicable 
screening distance shown in Table 3-3 from an existing receptor or odor source, respectively, 
would not likely result in a significant odor impact. The odor screening distances in Table 3-3 
should not be used as absolute screening criteria, rather as information to consider along with the 
odor parameters and complaint history. Refer to Chapter 7 Assessing and Mitigating Odor 
Impacts for comprehensive guidance on significance determination. 

Table 3-3 
Odor Screening Distances 

Land Use/Type of Operation Project Screening Distance 

Wastewater Treatment Plant 2 miles 

Wastewater Pumping Facilities 1 mile 

Sanitary Landfill 2 miles 

Transfer Station 1 mile 

Composting Facility 1 mile 

Petroleum Refinery 2 miles 

Asphalt Batch Plant 2 miles 

Chemical Manufacturing 2 miles 

Fiberglass Manufacturing 1 mile 

Painting/Coating Operations 1 mile 

Rendering Plant 2 miles 

Coffee Roaster 1 mile 

Food Processing Facility 1 mile 

Confined Animal Facility/Feed Lot/Dairy 1 mile 

Green Waste and Recycling Operations 1 mile 

Metal Smelting Plants 2 miles 

Refer to Appendix D for support documentation. 

 

Facilities that are regulated by CalRecycle (e.g. landfill, composting, etc.) are required to have 
Odor Impact Minimization Plans (OIMP) in place and have procedures that establish fence line 
odor detection thresholds. The Air District recognizes a Lead Agencyôs discretion under CEQA to 
use established odor detection thresholds as thresholds of significance for CEQA review for 
CalRecycle regulated facilities with an adopted OIMP. 
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3.5. CONSTRUCTION-RELATED IMPACTS  

3.5.1. Criteria Air Pollutants and Precursors  
This preliminary screening provides the Lead Agency with a conservative indication of whether 
the proposed project would result in the generation of construction-related criteria air pollutants 
and/or precursors that exceed the Thresholds of Significance shown in Table 2-4. 

If all of the following Screening Criteria are met, the construction of the proposed project would 

result in a less-than-significant impact from criteria air pollutant and precursor emissions. 

1. The project is below the applicable screening level size shown in Table 3-1; and 

2. All Basic Construction Mitigation Measures would be included in the project design and 
implemented during construction; and 

3. Construction-related activities would not include any of the following: 

a. Demolition; 

b. Simultaneous occurrence of more than two construction phases (e.g., paving and 
building construction would occur simultaneously); 

c. Simultaneous construction of more than one land use type (e.g., project would 
develop residential and commercial uses on the same site) (not applicable to high 
density infill development); 

d. Extensive site preparation (i.e., greater than default assumptions used by the Urban 
Land Use Emissions Model [URBEMIS] for grading, cut/fill, or earth movement); or 

e. Extensive material transport (e.g., greater than 10,000 cubic yards of soil 
import/export) requiring a considerable amount of haul truck activity. 

3.5.2. Community  Risk and Hazards  
Chapter 5, Assessing and Mitigating Local Community Risk and Hazard Impacts, contains 
information on screening criteria for local risk and hazards. 
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PART II: ASSESSING & M ITIGATING PROJECT LE VEL IMPACTS 

4. OPERATIONAL -RELATED IMPACTS  

Operational emissions typically represent the majority of a projectôs air quality impacts. After a 
project is built, operational emissions, including mobile and area sources, are anticipated to occur 
continuously throughout the projectôs lifetime. Operational-related activities, such as driving, use 
of landscape equipment, and wood burning, could generate emissions of criteria air pollutants 
and their precursors, GHG, TACs, and PM. Area sources generally include fuel combustion from 
space and water heating, landscape maintenance equipment, and fireplaces/stoves, evaporative 
emissions from architectural coatings and consumer products and unpermitted emissions from 
stationary sources. This chapter provides recommendations for assessing and mitigating 
operational-related impacts for individual projects. Recommendations for assessing and 
mitigating operational-related impacts at the plan-level are discussed in Chapter 9. Chapter 9 also 
contains guidance for assessing a projectôs consistency with applicable air quality plans.  

When calculating project emissions to compare to the thresholds of significance, lead agencies 
should account for reductions that would result from state, regional, and local rules and 
regulations.  The Air District also recommends for lead agencies to consider project design 
features, attributes, or local development requirements as part of the project as proposed and not 
as mitigation measures.  For example, projects that are mixed-use, infill, and/or proximate to 
transit service and local services, or that provide neighborhood serving commercial and retail 
services would have substantially lower vehicle trip rates and associated criteria pollutant and 
GHG emissions than what would be reflected in standard, basin-wide average URBEMIS default 
trip rates and emission estimates.  A project specific transportation study should identify the 
reductions that can be claimed by projects with the above described attributes.  The Air District, in 
association with the California Air Pollution Control Officers Association (CAPCOA), is currently 
developing guidance for estimating reductions in standard vehicle trip rates and vehicle miles 
traveled (VMT) that can be claimed for these land use types that do not develop project specific 
transportation studies.  This additional guidance will be posted to the District website in July 2010. 

To estimate a projectôs carbon dioxide equivalent emissions from direct and indirect emission 
sources, BAAQMD recommends using the BAAQMD GHG Model (BGM).  The Air District 
developed this model to calculate GHG emissions not included in URBEMIS such as indirect 
emissions from electricity use and waste and direct fugitive emissions of refrigerants. The BGM is 
discussed in more detail in Section 4.2 below. 

4.1. CRITERIA AIR POLLUTA NT AND PRECURSOR EMISSIONS 

4.1.1. Significance Determination  

Step 1: Comparison of Project Attributes with Screening Criteria  
The first step in determining the significance of operational-related criteria air pollutants and 
precursors is to compare the attributes of the proposed project with the applicable Screening 
Criteria listed in Chapter 3. This preliminary screening provides a conservative indication of 
whether operation of the proposed project would result in the generation of criteria air pollutants 
and/or precursors that exceed the Thresholds of Significance listed in Chapter 2. If all of the 
Screening Criteria are met, the operation of the proposed project would result in a less than 
significant impact to air quality. If the proposed project does not meet all the Screening Criteria, 
then project emissions need to be quantified.  
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Step 2:  Emissions Quantification  
If a proposed project involves the removal of existing 
emission sources, BAAQMD recommends subtracting the 
existing emissions levels from the emissions levels 
estimated for the new proposed land use. This net 
calculation is permissible only if the existing emission 
sources were operational at the time that the Notice of 
Preparation (NOP) for the CEQA project was circulated or 
in the absence of an NOP when environmental analysis 
begins, and would continue if the proposed redevelopment 
project is not approved. This net calculation is not 
permitted for emission sources that ceased to operate, or 
the land uses were vacated and/or demolished, prior to 
circulation of the NOP or the commencement of 
environmental analysis. This approach is consistent with 
the definition of baseline conditions pursuant to CEQA.  

Land Use Development Pro jects  
For proposed land use development projects, BAAQMD 
recommends using the most current version of URBEMIS (which to date is version 9.2.4) to 
quantify operational-related criteria air pollutants and precursors. URBEMIS is a modeling tool 
initially developed by the California Air Resources Board for calculating air pollutant emissions 
from land use development projects. URBEMIS uses EMFAC emission factors and ITE trip 
generation rates to calculate ROG, NOX, carbon monoxide, particulate matter, carbon dioxide, 
and total vehicle trips. URBEMIS is not equipped for calculating air quality impacts from stationary 
sources or plans. For land use projects, URBEMIS quantifies emissions from area sources (e.g., 
natural gas fuel combustion for space and water heating, wood stoves and fireplace combustion, 
landscape maintenance equipment, consumer products, and architectural coating) and 
operational-related emissions (mobile sources). 

Appendix B contains more detailed instructions for using URBEMIS to model operational 
emissions. 

Stationary -Source Facilities  
A stationary source consists of a single emission source with an identified emission point, such as 
a stack at a facility. Facilities can have multiple emission point sources located on-site and 
sometimes the facility as a whole is referred to as a stationary source. Major stationary sources 
are typically associated with industrial processes, such as refineries or power plants. Minor 
stationary sources are typically land uses that may require air district permits, such as gasoline 
dispensing stations, and dry cleaning establishments. Examples of other District-permitted 
stationary sources include back-up diesel generators, boilers, heaters, flares, cement kilns, and 
other types of combustion equipment, as well as non-combustion sources such as coating or 
printing operations. BAAQMD is responsible for issuing permits for the construction and operation 
of stationary sources in order to reduce air pollution, and to attain and maintain the national and 
California ambient air quality standards in the SFBAAB. Newly modified or constructed stationary 
sources subject to Air District permitting may be required to implement Best Available Control 
Technology (BACT), which may include the installation of emissions control equipment or the 
implementation of administrative practices that would result in the lowest achievable emission 
rate. Stationary sources may also be required to offset their emissions of criteria air pollutants 
and precursors to be permitted. This may entail shutting down or augmenting another stationary 
source at the same facility. Facilities also may purchase an emissions reduction credit to offset 
their emissions. Any stationary source emissions remaining after the application of BACT and 

© 2009 Jupiterimages Corporation 
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offsets should be added to the indirect and area source emissions estimated above to arrive at 
total project emissions.   

URBEMIS is not equipped to estimate emissions generated by stationary sources. Instead 
emissions from stationary sources should be estimated using manual calculation methods in 
consultation with BAAQMD. When stationary sources will be subject to BAAQMD regulations, the 
regulation emission limits should be used as emission factors. If BAAQMD emission limits are not 
applicable, alternative sources of emission factors include: EPA AP-42 emission factors for 
particular industrial processes, manufacturer specifications for specific equipment, throughput 
data (e.g., fuel consumption, rate of material feedstock input) and other specifications provided by 
the project engineer. To the extent possible, BAAQMD recommends that the methodology used 
to estimate stationary-source emissions be consistent with calculations that would need to be 
performed to fulfill requirements of the permitting process and provided in the CEQA document. 

Step 3: Comparison of Unmitigated Emissions with Thresholds of Significance  
Sum the estimated emissions for area, mobile, and stationary sources (if any) for each pollutant 
as explained above and compare the total average daily and annual emissions of each criteria 
pollutant and their precursors with the applicable Thresholds of Significance (refer to Table 2-2). If 
daily average or annual emissions of operational-related criteria air pollutants or precursors do 
not exceed any of the Thresholds of Significance, the project would result in a less than 
significant impact to air quality. If the quantified emissions of operational-related criteria air 
pollutants or precursors do exceed any applicable Threshold of Significance, the proposed project 
would result in a significant impact to air quality and CEQA requires implementation of all feasible 
mitigation measures.  

Step 4: Mitigation Measures and Emission Reductions  
Where operational-related emissions exceed applicable Thresholds of Significance, lead 
agencies are responsible for implementing all feasible mitigation measures to reduce the projectôs 
air quality impacts. Section 4.2 contains numerous examples of mitigation measures and 
associated emission reductions that may be applied to projects. The projectôs mitigated emission 
estimates from mitigation measures included in the proposed project or recommended by the 
lead agency should be quantified and disclosed in the CEQA document.  

Step 5: Compari son of Mitigated Emissions with Thresholds of Significance  
Compare the total average daily and annual amounts of mitigated criteria air pollutants and 
precursors with the applicable Thresholds of Significance (refer to Table 4-1). If the 
implementation of mitigation measures, including off-site mitigation, would reduce all operational-
related criteria air pollutants and precursors to levels below the applicable Thresholds of 
Significance, the impact to air quality would be reduced to a less than significant level. 
Implementation of mitigation measures means that they are made conditions of project approval 
and included in a Mitigation Monitoring and Reporting Plan (MMRP). If mitigated levels of any 
criteria air pollutant or precursor would still exceed the applicable Threshold of Significance, the 

impact to air quality would remain significant and unavoidable. 

 

 

 

 

 

http://www.epa.gov/ttn/chief/ap42/
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Table 4-1 
Example Operational Criteria Air Pollutant and Precursor Emissions Analysis 

Step Emissions Source 
Emissions (lb/day or tpy)* 

ROG NOX PM10 PM2.5 

2 Area Sources A A A A 

Mobile Sources B B B B 

Stationary Sources C C C C 

Total Unmitigated 
Emissions 

A + B + C = D A + B + C = D A + B + C = D A + B + C = D 

 BAAQMD Threshold 54 lb/day or 10 tpy 54 lb/day or 10 tpy 82 lb/day or 15 tpy 54 lb/day or 10 tpy 

3 Unmitigated 
Emissions Exceed 
BAAQMD 
Threshold? 

Is D > Threshold? (If Yes, significant. Go to step 4. If No, less than significant) 

4 Mitigated Emissions  E E E E 

5 Mitigated Emissions 
Exceed BAAQMD 
Threshold? 

Is E > Threshold? (If Yes, significant and unavoidable. If No, less than significant 
with mitigation incorporated) 

* Letters ñAò, ñBò, and ñCò are used to represent numeric values that would be obtained through modeling for area and 
mobile sources, and by manual calculations for stationary source-emissions. ñDò represents the sum of ñAò, ñBò, and ñCò 
(i.e., unmitigated emissions). ñEò represents mitigated emissions. 
Notes: lb/day = pounds per day; NOX = oxides of nitrogen; PM2.5 = fine particulate matter with an aerodynamic resistance 
diameter of 2.5 micrometers or less; PM10 = respirable particulate matter with an aerodynamic resistance diameter of 10 
micrometers or less; ROG = reactive organic gases; tpy = tons per year. 
Refer to Appendix D for support documentation. 

 

4.2. GREENHOUSE GAS IMPACTS 

4.2.1. Significance Determination  

Step 1: Comparison of Project Attributes with Screening Criteria  
The first step in determining the significance of operational-related GHG emissions is to compare 
the attributes of the proposed project with the applicable Screening Criteria (Refer to Chapter 3). 
If all of the Screening Criteria are met, the operation of the proposed project would result in a less 
than significant impact to global climate change. If the proposed project does not meet all the 
Screening Criteria, then project emissions need to be quantified. 

If a project is located in a community with an adopted qualified GHG Reduction Strategy 
(described in section 4.3), the project may be considered less than significant if it is consistent 
with the GHG Reduction Strategy.  A project must demonstrate its consistency by identifying and 
implementing all applicable feasible measures and policies from the GHG Reduction Strategy into 
the project. 
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Step 2: Emissions Quantification  
For quantifying a projectôs GHG emissions, BAAQMD recommends that all GHG emissions from 
a project be estimated, including a projectôs direct and indirect GHG emissions from operations. 
Direct emissions refer to emissions produced from onsite combustion of energy, such as natural 
gas used in furnaces and boilers, emissions from industrial processes, and fuel combustion from 
mobile sources. Indirect emissions are emissions produced offsite from energy production and 
water conveyance due to a projectôs energy use and water consumption.  See Table 4-2 for a list 
of GHG emission sources and types that should be 
estimated for projects. 

Biogenic CO2 emissions should not be included in 
the quantification of GHG emissions for a project. 
Biogenic CO2 emissions result from materials that 
are derived from living cells, as opposed to CO2 
emissions derived from fossil fuels, limestone and 
other materials that have been transformed by 
geological processes.  Biogenic CO2 contains 
carbon that is present in organic materials that 
include, but are not limited to, wood, paper, 
vegetable oils, animal fat, and food, animal and yard 
waste.   

The GHG emissions from permitted stationary sources should be calculated separately from a 
projectôs operational emissions.  Permitted stationary sources are subject to a different threshold 
than land use developments.  For example, if a proposed project anticipates having a permitted 
stationary source on site, such as a back-up generator, the GHG emissions from the generator 
should not be added to the projectôs total emissions.  The generatorôs GHG emissions should be 
calculated separately and compared to the GHG threshold for stationary sources to determine its 
impact level. 

If a proposed project involves the removal of existing emission sources, BAAQMD recommends 
subtracting the existing emissions levels from the emissions levels estimated for the new 
proposed land use. This net calculation is permissible only if the existing emission sources were 
operational at the time that the Notice of Preparation (NOP) for the CEQA project was circulated 
(or in the absence of an NOP when environmental analysis begins), and would continue if the 
proposed redevelopment project is not approved. This net calculation is not permitted for 
emission sources that ceased to operate, or the land uses were vacated and/or demolished, prior 
to circulation of the NOP or the commencement of environmental analysis. This approach is 
consistent with the definition of baseline conditions pursuant to CEQA. 

BAAQMD Greenhouse Gas Model 

BAAQMD recommends using URBEMIS to estimate direct CO2 emissions from area and mobile 
sources. The same detailed guidance described for criteria air pollutants and precursors (Section 
4.1 above) could be followed for quantifying GHG emissions as appropriate. URBEMIS estimates 
the modeled emissions output in units of short tons; the URBEMIS output may be converted to 
metric tons by multiplying the amount of short tons by 0.91. 

To estimate a projectôs carbon dioxide equivalent emissions from direct and indirect emission 
sources, BAAQMD recommends using the BAAQMD GHG Model (BGM).  The Air District 
developed this model to calculate GHG emissions not included in URBEMIS such as indirect 
emissions from electricity use and waste and direct fugitive emissions of refrigerants. The BGM 
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also adjusts for state regulations not included in URBEMIS, specifically Californiaôs low carbon 
fuel rules and Pavley regulations.  

The BGM imports project inputs and emission results from URBEMIS to quantify carbon dioxide 
equivalent emissions from additional direct and indirect sources not included in URBEMIS, such 
as water supply, waste disposal, electricity generation and refrigerants.  The BGM also contains a 
range of GHG reduction strategies/mitigation measures that may be applied to projects. The BGM 
also adjusts emission totals to reflect reductions from adopted state regulations such as Pavley 
and the low carbon fuel standard.  This model is available without cost and may be downloaded 
at: http://www.baaqmd.gov/Divisions/Planning-and-Research/CEQA-GUIDELINES.aspx.  The 
BGM is run using Microsoft Excel. Refer to the BGM userôs manual for detailed instructions on 
using the model. 

Table 4-2 outlines the recommended methodologies for estimating a projectôs GHG emissions. 

Table 4-2 
Guidance for Estimating a Projectôs Operations GHG Emissions  

Emission Source Emission Type GHG  Methodology 

Area Sources (natural gas, hearth, 
landscape fuel, etc.) 

Direct - natural gas and 
fuel combustion 

CO2, CH4, N20 URBEMIS and BGM 

Transportation Direct - fuel combustion CO2, CH4, N20 URBEMIS and BGM 

Electricity consumption Indirect - electricity CO2, CH4, N20 BGM 

Solid waste landfill (non-biogenic 
emissions)*  

Direct - landfill CH4 BGM 

Solid waste transport Indirect - fuel combustion CO2, CH4, N20 BGM 

Water consumption  Indirect - electricity CO2, CH4, N20 BGM 

Wastewater (non-biogenic 
emissions)* 

Indirect - electricity CO2, CH4, N20 BGM 

Industrial process emissions Direct 
CO2, CH4, N20, 
and refrigerants 

BGM and BAAQMD 
permits** 

Fugitive emissions Direct 
CO2, CH4, N20, 
and refrigerants 

BGM 

* Biogenic CO2 emissions should not be included in the quantification of GHG emissions for a project. 
** Industrial processes permitted by the Air District must use the methodology provided in BAAQMD rules and regulations. 
Other industrial process emissions, such as commercial refrigerants, should use the BGM. 
 
CO2 (carbon dioxide), CH4 (methane), N20 (nitrous oxides), and refrigerants (HFCs and PFCs).  

 

In cases where users may need to estimate a projectôs GHG emissions manually, BAAQMD 
recommends using ARBôs most current Local Government Operations Protocol (LGOP) as 
appropriate for guidance.  The most current LGOP may be downloaded from ARBôs website. 

Step 3: Comparison of Unmitigated Emissions with Thresholds of Significance  
Sum the estimated GHG emissions from area and mobile sources and compare the total annual 
GHG emissions with the applicable Threshold of Significance. If annual emissions of operational-
related GHGs do not exceed the Threshold of Significance, the project would result in a less than 
significant impact to global climate change. If annual emissions do exceed the Threshold of 
Significance, the proposed project would result in a significant impact to global climate change 
and will require mitigation measures for emission reductions.  

http://www.baaqmd.gov/Divisions/Planning-and-Research/CEQA-GUIDELINES.aspx
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Step 4: Mitigation Measures and Emission Reductions  
Where operational-related emissions exceed applicable Thresholds of Significance, lead 
agencies are responsible for implementing all feasible mitigation measures to reduce the projectôs 
GHG emissions. Section 4.2 contains recommended mitigation measures and associated 
emission reductions.  The Air District recommends using the BGM if additional reductions are 
needed.  The air quality analysis should quantify the reduction of emissions associated with any 
proposed mitigation measures and include this information in the CEQA document.  

Step 5: Comparison of Mitigated Emissions with Thresholds of  Significance  
Compare the total annual amount of mitigated GHGs with the applicable Threshold of 
Significance, as demonstrated in Table 4-3. If the implementation of project proposed or required 
mitigation measures would reduce operational-related GHGs to a level below either the 1,100 MT 
CO2e/yr or 4.6 MT CO2e/SP/yr Threshold of Significance, the impact would be reduced to a less 
than significant level. If mitigated levels still exceed the applicable Threshold of Significance, the 

impact to global climate change would remain significant and unavoidable. 

Table 4-3 
Example of Operational Greenhouse Gas Emissions Analysis 

Step Emissions Source Emissions (MT CO2e/yr)* 

2 Area Sources A 

Mobile Sources B 

Indirect Sources C 

Total Unmitigated Emissions A + B + C = D 

 BAAQMD Threshold 1,100 or 4.6 MT CO2e/yr/SP 

3 Unmitigated Emissions 
Exceed BAAQMD Threshold? 

Is D > 1,100/4.6? (If Yes, significant. Go to step 4. If No, less 
than significant) 

4 Mitigated Emissions  E 

5 Mitigated Emissions Exceed 
BAAQMD Threshold? 

Is E > 1,100/4.6? (If Yes, significant and unavoidable. If No, 
less than significant with mitigation incorporated) 

* Letters ñAò, ñBò, and ñCò are used to represent numeric values that would be obtained through modeling for area and 

mobile sources, and by manual calculations for indirect source-emissions. ñDò represents the sum of ñAò, ñBò, and ñCò 

(i.e., unmitigated emissions). ñEò represents mitigated emissions. 

Notes: CO2e = carbon dioxide equivalent; MT = metric tons; yr = year. 

Refer to Appendix D for support documentation. 

4.3. GREENHOUSE GAS REDUCTION STRATEGIES 

The Air District encourages local governments to adopt a qualified GHG Reduction Strategy that 
is consistent with AB 32 goals. If a project is consistent with an adopted qualified GHG Reduction 
Strategy that meets the standards laid out below, it can be presumed that the project will not have 
significant GHG emission impacts. This approach is consistent with the State CEQA Guidelines, 
Section 15183.5 (see text in box below).  

§15183.5. Tiering and Streamlining the Analysis of Greenhouse Gas Emissions. 

(a) Lead agencies may analyze and mitigate the significant effects of greenhouse gas 
emissions at a programmatic level, such as in a general plan, a long range development plan, 
or a separate plan to reduce greenhouse gas emissions. Later project-specific environmental 
documents may tier from and/or incorporate by reference that existing programmatic review. 
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Project-specific environmental documents may rely on an EIR containing a programmatic 
analysis of greenhouse gas emissions as provided in section 15152 (tiering), 15167 (staged 
EIRs) 15168 (program EIRs), 15175-15179.5 (Master EIRs), 15182 (EIRs Prepared for 
Specific Plans), and 15183 (EIRs Prepared for General Plans, Community Plans, or Zoning). 

(b) Plans for the Reduction of Greenhouse Gas Emissions. Public agencies may choose to 
analyze and mitigate significant greenhouse gas emissions in a plan for the reduction of 
greenhouse gas emissions or similar document. A plan to reduce greenhouse gas emissions 
may be used in a cumulative impacts analysis as set forth below. Pursuant to sections 
15064(h)(3) and 15130(d), a lead agency may determine that a projectôs incremental 
contribution to a cumulative effect is not cumulatively considerable if the project complies with 
the requirements in a previously adopted plan or mitigation program under specified 
circumstances. 

(1) Plan Elements. A plan for the reduction of greenhouse gas emissions should: 

 (A) Quantify greenhouse gas emissions, both existing and projected over a specified 
time period, resulting from activities within a defined geographic area; 

 (B) Establish a level, based on substantial evidence, below which the contribution to 
greenhouse gas emissions from activities covered by the plan would not be cumulatively 
considerable; 

 (C) Identify and analyze the greenhouse gas emissions resulting from specific actions 
or categories of actions anticipated within the geographic area; 

 (D) Specify measures or a group of measures, including performance standards, that 
substantial evidence demonstrates, if implemented on a project-by-project basis, would 
collectively achieve the specified emissions level; 

 (E) Establish a mechanism to monitor the planôs progress toward achieving the level 
and to require amendment if the plan is not achieving specified levels; 

 (F) Be adopted in a public process following environmental review 

(2) Use with Later Activities. A plan for the reduction of greenhouse gas emissions, once 
adopted following certification of an EIR or adoption of an environmental document, may be 
used in the cumulative impacts analysis of later projects. An environmental document that 
relies on a greenhouse gas reduction plan for a cumulative impacts analysis must identify 
those requirements specified in the plan that apply to the project, and, if those requirements 
are not otherwise binding and enforceable, incorporate those requirements as mitigation 
measures applicable to the project. If there is substantial evidence that the effects of a 
particular project may be cumulatively considerable notwithstanding the projectôs compliance 
with the specified requirements in the plan for the reduction of greenhouse gas emissions, an 

EIR must be prepared for the project. 

Standard Elements of a GHG Reduction Strategy 
The Air District recommends the Plan Elements in the state CEQA Guidelines as the minimum 
standard to meet the GHG Reduction Strategy Thresholds of Significance option.  A GHG 
Reduction Strategy may be one single plan, such as a general plan or climate action plan, or 
could be comprised of a collection of climate action policies, ordinances and programs that have 
been legislatively adopted by a local jurisdiction.  The GHG Reduction Strategy should identify 
goals, policies and implementation measures that would achieve AB 32 goals for the entire 
community. Plans with horizon years beyond 2020 should consider continuing the downward 
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reduction path set by AB 32 and move toward climate stabilization goals established in Executive 
Order S-3-05. 
 
To meet this threshold of significance, a GHG Reduction Strategy must include the following 
elements (corresponding to the State CEQA Guidelines Plan Elements):  

(A) Quantify greenhouse gas emissions, both existing and projected over a specified time 
period, resulting from activities within a defined geographic area. 

A GHG Reduction Strategy must include an emissions inventory that quantifies an existing 
baseline level of emissions and projected GHG emissions from a business-as-usual, no-plan, 
forecast scenario of the horizon year. The baseline year is based on the existing growth pattern 
defined by an existing general plan. The projected GHG emissions are based on the emissions 
from the existing growth pattern or general plan through to 2020, and if different, the year used for 
the forecast.  If the forecast year is beyond 2020, BAAQMD recommends doing a forecast for 
2020 to establish a trend. The forecast does not include new growth estimates based on a new or 
draft general plan.   

When conducting the baseline emissions inventory and forecast, ARBôs business-as-usual 2020 
forecasting methodology should be followed to the extent possible, including the following 
recommended methodology and assumptions: 

¶ The baseline inventory should include one complete calendar year of data for 2008 or earlier.  
CO2 must be inventoried across all sectors (residential, commercial, industrial, transportation 
and waste); accounting of CH4, N20, SF6, HFC and PFC emission sources can also be 
included where reliable estimation methodologies and data are available.   

¶ Business-as-usual emissions are projected in the absence of any policies or actions that 
would reduce emissions.  The forecast should include only adopted and funded projects. 

¶ The business-as-usual forecast should project emissions from the baseline year using growth 
factors specific to each of the different economic sectors: Recommendations for growth 
factors are included in the Air Districtôs GHG Quantification Guidance document (explained 
below and available on the Districtôs website). 

The Air Districtôs GHG Plan Level Reduction Strategy Guidance contains detailed 
recommendations for developing GHG emission inventories and projections and for quantifying 
emission reductions from policies and mitigation measures.  This document is available at the Air 
Districtôs website, http://www.baaqmd.gov/Divisions/Planning-and-Research/CEQA-
GUIDELINES.aspx. 

 

 

(B) Establish a level, based on substantial evidence, below which the contribution to GHG 
emissions from activities covered by the plan would not be cumulatively considerable. 

A GHG Reduction Strategy must establish a target that is adopted by legislation that meets or 
exceeds one of the following options, all based on AB 32 goals: 

http://www.baaqmd.gov/Divisions/Planning-and-Research/CEQA-GUIDELINES.aspx
http://www.baaqmd.gov/Divisions/Planning-and-Research/CEQA-GUIDELINES.aspx
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¶ Reduce emissions to 1990 level by 2020
1
 

¶ Reduce emissions 15 percent below baseline (2008 or earlier) emission level by 2020
2
 

¶ Meet the plan efficiency threshold of 6.6 MT CO2e/service population/year 

If the target year for a GHG reduction goal exceeds 2020, then the GHG emission reduction 
target should be in line with the goals outlined in Executive Order S-3-05. 

(C) Identify and analyze the GHG emissions resulting from specific actions or categories 
of actions anticipated within the geographic area. 

A Strategy should identify and analyze GHG reductions from anticipated actions in order to 
understand the amount of reductions needed to meet its target. Anticipated actions refer to local 
and state policies and regulations that may be planned or adopted but not implemented. For 
example, ARBôs Scoping Plan contains a number of measures that are planned but not yet 
implemented.  BAAQMD recommends for the Strategy to include an additional forecast analyzing 
anticipated actions.  Element (C), together with (A), is meant to identify the scope of GHG 
emissions to be reduced through Element (D). 

(D) Specify measures or a group of measures, including performance standards that 
substantial evidence demonstrates, if implemented on a project-by-project basis, 
would collectively achieve the specified emissions level. 

The GHG Reduction Strategy should include mandatory and enforceable measures that impact 
new development projects, such as mandatory energy efficiency standards, density requirements, 
etc.  These measures may exist in codes or other policies and may be included in the Strategy by 
reference. 

The GHG Reduction Strategy should include quantification of expected GHG reductions from 
each identified measure or categories of measures (such as residential energy efficiency 
measures, bike/pedestrian measures, recycling measures, etc.), including disclosure of 
calculation methods and assumptions.  Quantification should reflect annual GHG reductions and 
demonstrate how the GHG reduction target will be met.  The Strategy should specify which 
measures apply to new development projects.  

(E) Monitor the planôs progress 

To ensure that all new development projects are incorporating all applicable measures contained 
within the GHG Reduction Strategy, the Strategy should include an Implementation Plan 
containing the following: 

¶ Identification of which measures apply to different types of new development projects, 
discerning between voluntary and mandatory measures. 

¶ Mechanism for reviewing and determining if all applicable mandatory measures are being 
adequately applied to new development projects.  

¶ Identification of implementation steps and parties responsible for ensuring implementation of 
each action. 

                                                      
1
 Specified target in AB 32 legislation 

2
 From ñClimate Change Scoping Planò, Executive Summary page 5 
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¶ Schedule of implementation identifying near-term and longer-term implementation steps. 

¶ Procedures for monitoring and updating the GHG inventory and reduction measures every 3-
5 years before 2020 and submitting annual implementation updates to the jurisdictionôs 
governing body.   

¶ Annual review and reporting on the progress of implementation of individual measures, 
including assessment of how new development projects have been incorporating Strategy 
measures. Review should also include an assessment of the implementation of Scoping Plan 
measures in order to determine if adjustments to local Strategy must be made to account for 
any shortfalls in Scoping Plan implementation. 

(F) Adopt the GHG Reduction Strategy in a public process following environmental review 

A GHG Reduction Strategy should undergo an environmental review which may include a 
negative declaration or EIR. 

If the GHG Reduction Strategy consists of a number of different elements, such as a general 
plan, a climate action plan and/or separate codes, ordinances and policies, each element that is 
applicable to new development projects would have to complete an environmental review in order 
to allow tiering for new development projects.   

Sustainable Communities Strategy (SCS) or Alternative Planning Strategy 
If a project is located within an adopted Sustainable Communities Strategy or Alternative 
Planning Strategy, the GHG emissions from cars and light duty trucks do not need to be analyzed 
in the environmental analysis.  This approach is consistent with the State CEQA Guidelines, 
Section 15183.5(c).  This approach only applies to certain residential and mixed use projects and 
transit priority projects as defined in Section 21155 of the State CEQA Guidelines. 

 

 

 

 

 

 

 

 

 

 

Section 15183.5(c): Special Situations. As provided in Public Resources Code sections 21155.2 
and 21159.28, environmental documents for certain residential and mixed us projects, and transit 
priority projects, as defined in section 21155, that are consistent with the general use designation, 
density, building intensity, and applicable policies specified for the project area in an applicable 
sustainable communities strategy or alternative planning strategy need not analyze global 
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warming impacts resulting from cars and light duty trucks.  A lead agency should consider 
whether such projects may result in GHG emissions resulting from other source, however, 
consistent with these Guidelines. 

Section 21155: A transit priority project shall (1) contain at least 50 percent residential use, based 
on total building square footage and, if the project contains between 26 percent and 50 percent 
nonresidential uses, a floor area ratio of not less than 0.75; (2) provide a minimum net density of 
at least 20 dwelling units per acre; and (3) be within one-half mile of a major transit stop or high-
quality transit corridor included in a regional transportation plan.  A major transit stop is as defined 
in Section 21064.3, except that, for purposes of this section, it also includes major transit stops 
that are included in the applicable regional transportation plan. For purposes of this section, a 
high quality transit corridor means a corridor with fixed route bus service with service intervals no 
longer than 15 minutes during peak commute hours.  A project shall be considered to be within 
on-half mile of a major transit stop or high-quality transit corridor if all parcels within the project 
have not more than 25 percent of their area farther than one-half mile from the stop or corridor 
and if not more than 10 percent of the residential units or 100 units, whichever is less, in the 
project are farther than one-half mile from the stop or corridor. 

4.4. MITIGATING OPERATIONAL -RELATED IMPACTS  

The following mitigation measures would reduce operational-related emissions of criteria air 
pollutants, precursors, and GHGs from mobile, area, and stationary sources. Additional mitigation 
measures may be used, including off-site measures, provided their mitigation efficiency is 
justified. Where a range of emission reduction potential is given for a measure, the Lead Agency 
should provide justification for the mitigation reduction efficiency assumed for the project.  If 
mitigation does not bring a project back within the threshold requirements, the project could be 
cumulatively significant and could be approved only with a Statement of Overriding 
Considerations and a showing that all feasible mitigation measures have been implemented. 

Reductions from mitigation measures should be scaled proportionally to their sector of project-
generated emissions. For example, if a measure would result in a 50 percent reduction in 
residential natural gas consumption, but only 20 percent of a projectôs emissions are associated 
with natural gas consumption, and only 10 percent of a projectôs emissions are from residential 
land uses, then the scaled reduction would equal one percent (50% * 20% * 10% = 1%). 

Once all emission reductions are scaled by their applicable sector and land use, they should be 
added together for the total sum of emission reductions. Once all emission reductions are scaled 
by their applicable sector and land use, they should be added together for the total sum of 
emission reductions. 

The Air District prefers for project emissions to be reduced to their extent possible onsite. For 
projects that are not able to mitigate onsite to a level below significance, offsite mitigation 
measures serve as a feasible alternative.  Recent Stateôs CEQA Guidelines amendments allow 
for offsite measures to mitigate a projectôs emissions, (Section 15126.4(c)(4)).   

In implementing offsite mitigation measures, the lead agency must ensure that emission 
reductions from identified projects are real, permanent through the duration of the project, 
enforceable, and are equal to the pollutant type and amount of the project impact being offset. 
BAAQMD recommends that offsite mitigation projects occur within the nine-county Bay Area in 
order to reduce localized impacts and capture potential co-benefits.  Offsite mitigation for PM and 
toxics emission reductions should occur within a five mile radius to the project site.   
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Another feasible mitigation measure the Air District is exploring establishing is an offsite 
mitigation program to assist lead agencies and project applicants in achieving emission 
reductions. A project applicant would enter into an agreement with the Air District and pay into an 
Air District fund.  The Air District would commit to reducing the type and amount of emission 
indentified in the agreement.  The Air District would identify, implement, and manage offsite 
mitigation projects.   

The following tables list feasible mitigation measures for consideration in projects.  The estimated 
emission reductions are a work in progress and the Air District will continue to improve guidance 
on quantifying the mitigation measures.   

URBEMIS Mitigation Measures for  Operational Mobile Source Emissio ns  

Measure Sector Reductions 
Applicable 
Pollutants 

Sector Notes 
Additional 
comments 

Mix of Uses -3% to 9% 
CAPs, 
GHGs 

Mobile 
sources 

-3 when no housing or 
employment centers within 
1/2 mile 

Residential: % 
reduction is 
taken from 
base trips 
(9.57) and 
subtracted 

from ITE trip 
generation; 

Nonresidential: 
% reduction 
from ITE trip 
generation 

Local serving retail 
within 1/2 mile of 
project 

2% 
CAPs, 
GHGs 

Mobile 
sources 

Uses lower end of reported 
research to avoid double 
counting with mix of uses 
measure 

Transit Service 0% to 15% 
CAPs, 
GHGs 

Mobile 
sources 

 

Bike & Pedestrian 0%ï9% 
CAPs, 
GHGs 

Mobile 
sources 

Credit is given based on 
intersection density, 
sidewalk completeness, and 
bike network completeness; 
No reduction if entire area 
within 1/2 mile is single use 

Affordable Housing 0%ï4% 
CAPs, 
GHGs 

Mobile 
sources 

 

Transportation Demand Management   

Parking, Transit Passes    

Daily Parking 
Charge 

0%ï25% 
CAPs, 
GHGs Only 

resident/ 
employee 
trips, no 
visitor/ 

shopper 
trips 

 

Parking Cash-Out 0%ï12.5% 
CAPs, 
GHGs 

Shoup, Donald. 2005. 
Parking Cash Out. American 

Planning Association. 
Chicago, IL. 

Free Transit 
Passes 

25% of Transit 
Service 

Reduction 

CAPs, 
GHGs 

 

Telecommuting     

Employee 
Telecommuting 
Program 

1%ï100% 
CAPs, 
GHGs 

Mobile 
sources, 
Worker 

Trips only 

 

Compressed Work 
Schedule 3/36 

1%ï40% 
CAPs, 
GHGs 

 

Compressed Work 
Schedule 4/40 

1%ï20% 
CAPs, 
GHGs 

 

Compressed Work 
Schedule 9/80 

1%ï10% 
CAPs, 
GHGs 
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URBEMIS Mitigation Measures for  Operational Mobile Source Emissio ns  

Measure Sector Reductions 
Applicable 
Pollutants 

Sector Notes 
Additional 
comments 

Other Transportation Demand Measures   

Secure Bike 
Parking (at least 1 
space per 20 
vehicle spaces) 

At least 3 
elements: 1% 
reduction, plus 

5% of the 
reduction for 
transit and 

pedestrian/bike 
friendliness; At 

least 5 
elements: 2% 
reduction, plus 

10% of the 
reduction for 
transit and 

pedestrian/bike 
friendliness 

CAPs, 
GHGs 

Mobile 
sources, 
Worker 

Trips only 

 

Showers/Changing 
Facilities Provided 

 

Guaranteed Ride 
Home Program 
Provided 

 

Car-Sharing 
Services Provided 

 

Information 
Provided on 
Transportation 
Alternatives (Bike 
Schedules, Maps) 

 

Dedicated 
Employee 
Transportation 
Coordinator 

 

Carpool Matching 
Program 

 

Preferential 
Carpool/Vanpool 
Parking 

 

Parking Supply 0%ï50% 
CAPs, 
GHGs 

Mobile 
sources 

 

On Road Trucks 
As input by user 

in URBEMIS 
CAPs, 
GHGs 

Mobile 
sources 

 

 

URBEMIS Mitigation Measures for Operation al Area -Source Emissions  

Measure Sector Reductions Applicable Pollutants Sector Notes 

Increase Energy 
Efficiency Beyond 

Title 24 

Same as % 
improvement over 

Title 24 
CAPs, GHGs 

Natural gas sector in 
URBEMIS for 

applicable land use 
only 

User should specify 
baseline year for the 

Title 24 standards 

Electrically powered 
landscape 

equipment and 
outdoor electrical 

outlets 

Same as % of 
landscape 
equipment 
emissions 

CAPs, GHGs 
Landscape 
emissions: 

residential only 
 

Low VOC 
architectural 

coatings 

Same as % VOC 
reduction in 

applicable coatings 
(Interior/Exterior) 

ROG only Architectural coating  
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NON-URBEMIS Energy Efficiency Mitigation Measures  

Measure 
Sector 

Reductions 
Applicable 
Pollutants 

Sector Notes 
Additional 
comments 

Plant shade trees 
within 40 feet of the 
south side or within 
60 feet of the west 
sides of properties. 

30% GHGs 
R,C A/C 

Electricity 

USDA Forest Service, 
Pacific Northwest Research 
Station. "California Study 
Shows Shade Trees 
Reduce Summertime 
Electricity Use." Science 
Daily 7 January 2009. 20 
February 2009 
<http://www.sciencedaily.co
m/releases/2009/01/09010
5150831.htm>. 

Electricity-related 
measures reduce 
CAPs off-site, but 
they are not 
typically quantified 
as part of a CEQA 
analysis. 

Require cool roof 
materials (albedo 
>= 30) 

34% GHGs 
C A/C 

Electricity 
U.S. EPA Cool Roof 
Product Information, 
Available: 
<http://www.epa.gov/heatisl
and/resources/pdf/CoolRoo
fsCompendium.pdf> 

 

69% GHGs 
R A/C 

Electricity 
 

Install green roofs 1% GHGs 
R,C A/C 

Electricity 

Reductions are based on 
the Energy & Atmosphere 
credits (EA Credit 2) 
documented in the 
Leadership in Energy & 
Environmental Design 
(LEED), Green Building 
Rating System for New 
Constructions and Major 
Renovations, Version 2.2, 
October 2005. The 
reduction assumes that a 
vegetated roof is installed 
on a least 50% of the roof 
area or that a combination 
high albedo and vegetated 
roof surface is installed that 
meets the following 
standard: (Area of SRI 
Roof/0.75)+(Area of 
vegetated roof/0.5) >= Total 
Roof Area. 

 

Require smart 
meters and 
programmable 
thermostats 

10% 
CAPs, 
GHGs 

R, C 
electricity 

and natural 
gas space 

heating 

U. S. Environmental 
Protection Agency. 2009. 
Programmable Thermostat. 
http://www.energystar.gov/i
a/new_homes/features/Pro
gThermostats1-17-01.pdf 

 



Assessing and Mitigating Operational-Related Impacts 

Page | 4-16  Bay Area Air Quality Management District 
 CEQA Guidelines June 2010 

NON-URBEMIS Energy Efficiency Mitigation Measures  

Measure 
Sector 

Reductions 
Applicable 
Pollutants 

Sector Notes 
Additional 
comments 

Meet GBC 
standards in all 
New construction  

17% GHGs R electricity California Energy 
Commission [CEC] 2007. 
Impact Analysis 2008 
Update to the California 
Energy Efficiency 
Standards for Residential 
and Nonresidential 
Buildings 

 

7% GHGs C electricity  

9% 
CAPs, 
GHGs 

R natural 
gas 

 

3% 
CAPs, 
GHGs 

C natural 
gas 

 

Retrofit existing 
buildings to meet 
CA GBC standards 

38% GHGs R electricity California Energy 
Commission [CEC] 2003. 
Impact Analysis 2005 
Update to the California 
Energy Efficiency 
Standards for Residential 
and Nonresidential 
Buildings; California Energy 
Commission [CEC] 2007. 
Impact Analysis 2008 
Update to the California 
Energy Efficiency 
Standards for Residential 
and Nonresidential 
Buildings 

 

12% GHGs C electricity  

18% 
CAPs, 
GHGs 

R natural 
gas 

 

12% 
CAPs, 
GHGs 

C natural 
gas 

 

Install solar water 
heaters  

70% 
CAPs, 
GHGs 

R natural 
gas water 
heating 

Energy Star. 2009. Solar 
Water Heater. 
http://www.energystar.gov/i
a/new_homes/features/Wat
erHtrs_062906.pdf; 
Department of Energy. 
California Energy 
Commission [CEC] 2007. 
Impact Analysis 2008 
Update to the California 
Energy Efficiency 
Standards for Residential 
and Nonresidential 
Buildings 

Cannot take credit 
for both solar and 
tank-less water 

heater measures 

70% 
CAPs, 
GHGs 

C natural 
gas water 
heating 

Install tank-less 
water heaters 

35% 
CAPs, 
GHGs 

R natural 
gas water 
heating 

Tankless Water Heater. 
2008. Available: 
<http://www.eere.energy.go
v/consumer/your_home/wat
er_heating/index.cfm/mytop
ic=12820> 

35% 
CAPs, 
GHGs 

C natural 
gas water 
heating 

Install solar panels 
on residential and 
commercial 
buildings 

100% GHGs 
R, C 

electricity 
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NON-URBEMIS Energy Efficiency Mitigation Measures  

Measure 
Sector 

Reductions 
Applicable 
Pollutants 

Sector Notes 
Additional 
comments 

100% increase in 
diversity of land use 
mix 

5% 
CAPs, 
GHGs 

Mobile 
sources 

Ewing, Reid, et al. 2001. 
Travel and the Built 
Environment: A Synthesis. 
Transportation Research 
Record 1780. Paper No. 
01-3515 as cited in Urban 
Land Institute. 2008. 
Growing Cooler. ISBN: 

978-0-87420-082-2. 
Washington, DC 

 

Jobs housing 
balance 

Trip 
reduction =  
( 1 ï (ABS  
( 1.5 * HH 
ï E)/(1.5 * 
HH + E)) ï 
0.25) / 0.25 

* 0.03; 
where ABS 
= absolute 
value; HH 

= study 
area 

households
; E = study 

area 
employmen

t 

CAPs, 
GHGs 

Mobile 
sources 

Nelson/Nygaard 
Consultants. 2005. 
Crediting Low-Traffic 
Developments: Adjusting 
Site-Level Vehicle Trip 
Generation Using 
URBEMIS. Pg 12, (adapted 
from Criterion and Fehr & 
Peers, 2001) 
 

 

100% increase in 
design (i.e., 
presence of design 
guidelines for 
transit oriented 
development, 
complete streets 
standards) 

3% 
CAPs, 
GHGs 

Mobile 
sources 

Ewing, Reid, et al. 2001. 
Travel and the Built 
Environment: A Synthesis. 
Transportation Research 
Record 1780. Paper No. 
01-3515 as cited in Urban 
Land Institute. 2008. 
Growing Cooler. ISBN: 
978-0-87420-082-2. 
Washington, DC 
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NON-URBEMIS Energy Efficiency Mitigation Measures  

Measure 
Sector 

Reductions 
Applicable 
Pollutants 

Sector Notes 
Additional 
comments 

100% increase in 
density 

5% 
CAPs, 
GHGs 

Mobile 
sources 

Ewing, Reid, et al. 2001. 
Travel and the Built 
Environment: A Synthesis. 
Transportation Research 
Record 1780. Paper No. 
01-3515 as cited in Urban 
Land Institute. 2008. 
Growing Cooler. ISBN: 

978-0-87420-082-2. 
Washington, DC 

 

HVAC duct sealing 30% GHGs 
R,C A/C 
electricity 

Sacramento Metropolitan 
Utilities District. 2008. Duct 
Sealing. Available: 
<http://www.pge.com/myho
me/saveenergymoney/reba
tes/coolheat/duct/index.sht
ml>. 

 

Provide necessary 
infrastructure and 
treatment to allow 
use of 50% 
greywater/ 
recycled water in 
residential and 
commercial uses 
for outdoor 
irrigation 

SFR: 
74%*50% 
= 37.5% 

GHGs 

R electricity 
(water 

consumption
) 

Department of Water 
Resources. 2001. 
Statewide Indoor/Outdoor 
Split. Accessed December 
2, 2008. Available at: 
<http://www.landwateruse.
water.ca.gov/annualdata/ur
banwateruse/2001/landusel
evels.cfm?use=8>. 

 

MFR: 58% 
* 50% = 

29% 

 

Commercia
l: 12% * 

50% = 6% 

C electricity 
(water 

consumption
) 

 

Complete streets 
(i.e., bike lanes and 
pedestrian 
sidewalks on both 
sides of streets, 
traffic calming 
features such as 
pedestrian bulb-
outs, cross-walks, 
traffic circles, and 
elimination of 
physical and 
psychological 
barriers (e.g., 
sound walls and 
large arterial 
roadways, 
respectively).) 

1-5% 
CAPs, 
GHGs 

Mobile 
sources 

Dierkers, G., E. Silsbe, S. 
Stott, S. Winkelman, an M. 
Wubben. 2007. CCAP 
Transportation Emissions 
Guidebook. Center for 

Clean Air Policy. 
Washington, D.C. 
Available: 
<http://www.ccap.org/safe/
guidebook.php>. as cited in 
California Air Pollution 
Control Officers Association 
(CAPCOA) 2008. CEQA 
and Climate Change. 
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NON-URBEMIS Energy Efficiency Mitigation Measures  

Measure 
Sector 

Reductions 
Applicable 
Pollutants 

Sector Notes 
Additional 
comments 

Maximize interior 
day light 

 GHGs R, C, M 
  

Increase 
roof/ceiling 
insulation 

 
CAPs, 
GHGs 

R, C, M 
  

Create program to 
encourage 
efficiency 
improvements in 
rental units  

 
CAPs, 
GHGs 

R 

  

Install rainwater 
collection systems 
in residential and 
Commercial 
Buildings 

 GHGs R,C,M 

  

Install low-water 
use appliances and 
fixtures 

 GHGs R,C,M 

California Air Pollution 
Control Officers Association 
(CAPCOA) 2008. CEQA 
and Climate Change. 

 

Restrict the use of 
water for cleaning 
outdoor 
surfaces/Prohibit 
systems that apply 
water to non-
vegetated surfaces 

 GHGs R,C,M 

California Attorney 
General's Office GHG 
Reduction Measures 

 

Implement water-
sensitive urban 
design practices in 
new construction 

 GHGs R,C,M 

  

NON-URBEMIS Waste Reduction  Mitigation Measures  
Provide composting 
facilities at 
residential uses 

 GHGs R 
  

Create food waste 
and green waste 
curb-side pickup 
service 

 GHGs R,C,M 

  

Require the 
provision of storage 
areas for 
recyclables and 
green waste in new 
construction 

 GHGs R,C,M 

  

Notes: CAPs = Criteria Air Pollutants; GHGs = Greenhouse Gases; ROG = Reactive Organic Gases; R = Residential 

Development; C = Commercial Development; M = Mixed Use Development; A/C = Air Conditioning; and VOC = Volatile 

Organic Compounds. 

Source: Information compiled by EDAW 2009. 
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5. LOCAL COMMUNITY RISK  AND HAZARD IMPACTS  

The purpose of this Chapter is (1) to recommend methods whereby local community risk and 
hazard impacts from projects for both new sources and new receptors can be determined based 
on comparison with applicable thresholds of significance and screening criteria and (2) to 
recommend mitigation measures for these impacts. This chapter contains the following sections: 

Section 5.2 ï Presents methods for assessing single-source impacts from either an individual 

new source or impacts on new receptors from existing individual sources.  

Section 5.3 ï Discusses methods for assessing cumulative impacts from multiple sources. 

Section 5.4 ï Discusses methods for mitigating local community risk and hazard impacts.   

The recommendations provided in this chapter apply to assessing and mitigating impacts for 
project-level impacts and related cumulative impacts. Refer to Chapter 9 for recommendations for 
assessing and mitigating local community risk and hazard impacts at the plan-level. 

To assist the Lead Agency in evaluating air quality impacts at the neighborhood scale, 
Thresholds of Significance have been established for local community risks and hazards 
associated with TACs and PM2.5 with respect to siting a new source and/or receptor; as well as 
for assessing both individual source and cumulative multiple source impacts. These Thresholds 
of Significance focus on PM2.5 and TACs because these more so than other emission types pose 
significant health impacts at the local level as discussed separately below.  

5.1. TOXIC AIR CONTAMINAN TS 

TACs are a defined set of airborne pollutants that may pose a present or potential hazard to 
human health.  A wide range of sources, from industrial plants to motor vehicles, emit TACs. Like 
PM2.5, TAC can be emitted directly and can also be formed in the atmosphere through reactions 
among different pollutants.  The methods presented in this Chapter for assessing local 
community risk and hazard impacts only include direct TAC emissions, not those formed in the 
atmosphere.  

The health effects associated with TACs are quite 
diverse and generally are assessed locally, rather than 
regionally. TACs can cause long-term health effects 
such as cancer, birth defects, neurological damage, 
asthma, bronchitis or genetic damage; or short-term 
acute affects such as eye watering, respiratory irritation 
(a cough), running nose, throat pain, and headaches. 
For evaluation purposes, TACs are separated into 
carcinogens and non-carcinogens based on the nature 
of the physiological effects associated with exposure to 
the pollutant. Carcinogens are assumed to have no 
safe threshold below which health impacts would not 
occur, and cancer risk is expressed as excess cancer 
cases per one million exposed individuals, typically 
over a lifetime of exposure. Non-carcinogenic 
substances differ in that there is generally assumed to 
be a safe level of exposure below which no negative 
health impact is believed to occur. These levels are 

© 2009 Jupiterimages Corporation 
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determined on a pollutant-by-pollutant basis. Acute and chronic exposure to non-carcinogens is 
expressed as a hazard index (HI), which is the ratio of expected exposure levels to an acceptable 
reference exposure levels. 

TACs are primarily regulated through State and local risk management programs. These 
programs are designed to eliminate, avoid, or minimize the risk of adverse health effects from 
exposures to TACs.  A chemical becomes a regulated TAC in California based on designation by 
the California Office of Environmental Health Hazard Assessment (OEHHA).   As part of its 
jurisdiction under Air Toxics Hot Spots Program (Health and Safety Code Section 44360(b)(2)), 
OEHHA derives cancer potencies and reference exposure levels (RELs) for individual air 
contaminants based on the current scientific knowledge that includes consideration of possible 
differential effects on the health of infants, children and other sensitive subpopulations, in 
accordance with the mandate of the Childrenôs Environmental Health Protection Act (Senate Bill 
25, Escutia, Chapter 731, Statutes of 1999, Health and Safety Code Sections 39669.5 et seq.).  
The methodology in this Chapter reflects the approach adopted by OEHHA in May 2009, which 
considers age sensitivity factors to account for early life stage exposures. The specific toxicity 
values of each particular TAC as identified by OEHHA are listed in BAAQMDôs Regulation 2, Rule 
5: New Source Review of Toxic Air Contaminants.  

5.1.1. Fine Particulate Matter  
PM2.5 is a complex mixture of substances that includes elements such as carbon and metals; 
compounds such as nitrates, organics, and sulfates; and complex mixtures such as diesel 
exhaust and wood smoke.  PM2.5 can be emitted directly and can also be formed in the 
atmosphere through reactions among different pollutants.  The methods presented in this Chapter 
for assessing local community risk and hazard impacts only include direct PM2.5 emissions, not 
those formed in the atmosphere.  

Compelling evidence suggests that PM2.5 is by far the most harmful air pollutant in the SFBAAB in 
terms of the associated impact on public health.  A large body of scientific evidence indicates that 
both long-term and short-term exposure to PM2.5 can cause a wide range of health effects (e.g., 
aggravating asthma and bronchitis, causing visits to the hospital for respiratory and cardio-
vascular symptoms, and contributing to heart attacks and deaths). BAAQMD recommends 
characterizing potential health effects from exposure to directly PM2.5 emissions through 
comparison to the applicable Thresholds of Significance.   

5.1.2. Common Source  Types  
Common stationary source types of TAC and PM2.5 emissions include gasoline stations, dry 
cleaners, and diesel backup generators, which are subject to BAAQMD permit requirements. The 
other, often more significant, common source type is on-road motor vehicles on freeways and 
roads such as trucks and cars, and off-road sources such as construction equipment, ships and 
trains. Because these common sources are prevalent in many communities, this Chapter focuses 
on screening tools for the evaluation of associated cumulative community risk and hazard 
impacts. However, it is important to note that other influential source types do exist (e.g., ports, 
railyards, and truck distribution centers), but these are often more complex and require more 
advanced modeling techniques beyond those discussed herein.  

5.1.3. Area of Influence  
For assessing community risks and hazards, a 1,000 foot radius is recommended around the 
project property boundary. BAAQMD recommends that any proposed project that includes the 
siting of a new source or receptor assess associated impacts within 1,000 feet, taking into 
account both individual and nearby cumulative sources (i.e., proposed project plus existing and 
foreseeable future projects). Cumulative sources represent the combined total risk values of each 
individual source within the 1,000-foot evaluation zone. A lead agency should enlarge the 1,000-

http://www.oehha.ca.gov/
http://www.baaqmd.gov/Divisions/Planning-and-Research/Rules-and-Regulations.aspx
http://www.baaqmd.gov/Divisions/Planning-and-Research/Rules-and-Regulations.aspx
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foot radius on a case-by-case basis if an unusually large source or sources of risk or hazard 
emissions that may affect a proposed project is beyond the recommended radius.  

The recommended methodology for assessing community risks and hazards from PM2.5 and 
TACs follows a phased approach. Within this approach, more advanced techniques, for both new 
sources and receptors, which require additional site specific information are presented for each 
progressive phase to assess risks and hazards.  Each phase provides concentrations and risks 
that are directly comparable to the applicable Thresholds of Significance, although it is important 
to note that the use of more site specific modeling input data produces more accurate results. 
Also, progression from one phase to the next in a sequential fashion is not necessary and a 
refined modeling analysis can be conducted at any time. 

5.1.4. Impacted Communities  
In the Bay Area, there are a number of urban or industrialized communities where the exposure 
to TACs is relatively high in comparison to others.  These same communities are often faced with 
other environmental and socio-economic hardships that further stress their residents and result in 
poor health outcomes. To address community risk from air toxics, the Air District initiated the 
Community Air Risk Evaluation (CARE) program in 2004 to identify locations with high levels of 
risk from TACs co-located with sensitive populations and use the information to help focus 
mitigation measures. Through the CARE program, the Air District developed an inventory of TAC 
emissions for 2005 and compiled demographic and heath indicator data.  According to the 
findings of the CARE Program, diesel PM, mostly from on and off-road mobile sources, accounts 
for over 80 percent of the inhalation cancer risk from TACs in the Bay Area. Figure 5-1 shows the 
impacted communities as of November 2009, including: the urban core areas of Concord, eastern 
San Francisco, western Alameda County, Redwood City/East Palo Alto, Richmond/San Pablo, 
and San Jose.  For more information on, and possible revisions to, impacted communities, go to 
the CARE Program website.  

In many cases, air quality conditions in impacted communities result in part from land use and 
transportation decisions made over many years. BAAQMD believes comprehensive, community-
wide strategies will achieve the greatest reductions in emissions of and exposure to TAC and 
PM2.5. BAAQMD strongly recommends that within these impacted areas local jurisdictions 
develop and adopt Community Risk Reduction Plans, described in Section 5.4.  The goal of the 
Community Risk Reduction Plan is to encourage local jurisdictions to take a proactive approach 
to reduce the overall exposure to TAC and PM2.5 emissions and concentrations from new and 
existing sources.  Local plans may also be developed in other areas to address air quality 
impacts related to land use decisions and ensure sufficient health protection in the community.   

5.2. SINGLE SOURCE IMPACTS 

5.2.1. Significance Determination  
The Lead Agency shall determine whether operational-related TAC and PM2.5 emissions 
generated as part of a proposed project siting a new source or receptor would expose existing or 
new receptors to levels that exceed BAAQMDôs applicable Thresholds of Significance stated 
below: 

¶ Compliance with a qualified Community Risk Reduction Plan; 

¶ An excess cancer risk level of more than 10 in one million, or a non-cancer (i.e., chronic or 
acute) risk greater than 1.0 HI from a single source would be a significant cumulatively 
considerable contribution; 

http://www.baaqmd.gov/Divisions/Planning-and-Research/Planning-Programs-and-Initiatives/CARE-Program.aspx
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¶ An incremental increase of greater than 0.3 µg/m
3
 annual average PM2.5 from a single source 

would be a significant cumulatively considerable contribution. 

 

In all areas, but especially within impacted communities identified under BAAQMDôs CARE 
program, the Lead Agency is encouraged to develop and adopt a Community Risk Reduction 
Plan.  To determine whether an impacted community is located in a jurisdiction, the Lead Agency 
should refer to Figure 5-1 and the BAAQMD CARE web page at http://www.baaqmd.gov/CARE/. 
Please consult with BAAQMD if a more precise map is needed. 

Impacted Communities  Figure  5-1 

 
Source: BAAQMD 2009  
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Exposure of receptors to substantial concentrations of TACs and PM2.5 could occur from the 
following situations: 

1. Siting a new TAC and/or PM2.5 source (e.g., diesel generator, truck distribution center, 
freeway) near existing or planned receptors; and 

2. Siting a new receptor near an existing source of TAC and/or PM2.5 emissions. 

BAAQMD recommendations for evaluating and making a significance determination for each of 
these situations are discussed separately below. 

5.2.2. Siting a New Source  
When evaluating whether a new source of TAC and/or PM2.5 emissions would adversely affect 
existing or future proposed receptors, a Lead Agency shall examine:  

¶ the extent to which the new source would increase risk levels, hazard index, and/or PM2.5 
concentrations at nearby receptors, 

¶ whether the source would be permitted or non-permitted by the BAAQMD, and 

¶ whether the project would implement Best Available Control Technology for Toxics (T-BACT), 
as determined by BAAQMD.  

The incremental increase in cancer and non-cancer (chronic and acute) risk from TACs and PM2.5 
concentrations at the affected receptors shall be assessed. As described above, the 
recommended methodology for assessing community risks and hazards from PM2.5 and TACs 
follows a phased approach, within which progressively more advanced techniques are presented 
for each phase (Figure 5-2).  Each phase provides concentrations and risks that are directly 
comparable to the applicable Thresholds of Significance, although it is important to note that the 
use of more site specific modeling input data produces more accurate results. Also, progression 
from one phase to the next in a sequential fashion is not necessary and a refined modeling 
analysis can be conducted at any time. 

For siting a new source, the first step is to determine the associated emission levels.  

5.2.3. Sources Permitted by BAAQMD  
For sources that would be permitted by BAAQMD (e.g., gas stations and back-up diesel 
generators) the projectôs type, size, or planned level of use can be used to help estimate PM2.5 
and TAC emissions. Screening or modeling conducted as part of the permit application can be 
used to determine cancer and non-cancer risk and PM2.5 concentrations for comparing to the 
applicable Thresholds of Significance. BAAQMD can assist in determining the level of emissions 
associated with the new source. A Lead Agency should identify the maximally exposed existing or 
reasonably foreseeable future receptor. 

Requirements of Toxics New Source Review (Regulation 2, Rule 5) will determine whether the 
project would implement T-BACT.   
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Figure 5 -2 

Phased Approach for Estimating Community Risks and Hazards  ï New Sources   
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Concentration estimates of PM2.5 from screening or modeling should be compared with the 
Threshold of Significance for PM2.5. If screening estimates determine PM2.5 concentrations from 
the project would not exceed the Threshold of Significance, no further analysis is recommended 
(See Figure 5-2). If emissions would exceed the Threshold of Significance, more refined modeling 

or mitigation measures to offset emission can be considered.  

5.2.4. Sources Not Requiring a BAAQMD Permit  
Some proposed projects would include the operation of non-permitted sources of TAC and/or 
PM2.5 emissions. For instance, projects that would attract high numbers of diesel-powered on-
road trucks or use off-road diesel equipment on site, such as a distribution center, a quarry, or a 
manufacturing facility, would potentially expose existing or future planned receptors to substantial 
risk levels and/or health hazards. 

For sources that would not require permits from 
BAAQMD (e.g., distribution centers and large retail 
centers) where emissions are primarily from mobile 
sourcesðthe number and activity of vehicles and 
fleet information would be required. The latest 
version of the State of Californiaôs EMFAC model is 
recommended for estimating emissions from on-
road vehicles; the OFFROAD model is 
recommended for estimating emissions from off-
road vehicles. For these types of new sources (not 
permitted by BAAQMD) screening methods are not 
currently available and a more refined analysis is 
necessary. 

If modeling estimates for community risks and hazards determine that local levels associated with 
the proposed project meet the applicable Thresholds of Significance, no further analysis is 
recommended. More details on project screening and recommended protocols for modeling 
stationary and mobile sources are presented in Recommended Methods for Screening and 
Modeling Local Risks and Hazards. This online companion document provides screening tables 
for emissions from on-road cars and trucks on major roadways and many existing permitted 
sources in the SFBAAB. It describes how to use screening tables to determine whether a site 
specific modeling analysis and risk assessment is required.  The document also addresses 
sources that BAAQMD has determined to have negligible impact on health outcomes. It describes 
the recommended methodology for performing dispersion modeling and estimating emission 
factors if the project exceeds the thresholds based on the screening analysis; it describes how to 
calculate the potential cancer risk using age-sensitivity toxicity factors from the concentrations 
produced from the air modeling analysis; and it provides a sample calculation and the 
methodology for estimating short term, acute exposures and long term, chronic health impacts. 
The recommended protocols are consistent with the most current risk assessment methodology 
used for the BAAQMDôs New Source Review for Toxic Air Contaminants Regulation 2, Rule 5: 
Toxics New Source Review and, with few exceptions, follows the California Air Pollution Control 
Officers Associationôs (CAPCOA) Health Risk Assessments for Proposed Land Use Projects (July 

2009). 

BAAQMD recommends that all receptors located within a 1,000 foot radius of the projectôs fence 
line be assessed for potentially significant impacts from the incremental increase in risks or 
hazards from the proposed new source. A lead agency should enlarge the 1,000-foot radius on a 
case-by-case basis if an unusually large source or sources of risk or hazard emissions that may 
affect a proposed project is beyond the recommended radius.  

© 2009 Jupiterimages Corporation 

http://www.arb.ca.gov/msei/msei.htm
http://www.arb.ca.gov/msei/msei.htm
http://www.baaqmd.gov/Divisions/Planning-and-Research/Planning-Programs-and-Initiatives/CEQA-GUIDELINES.aspx
http://www.baaqmd.gov/Divisions/Planning-and-Research/Planning-Programs-and-Initiatives/CEQA-GUIDELINES.aspx
http://www.baaqmd.gov/Divisions/Planning-and-Research/Rules-and-Regulations.aspx
http://www.baaqmd.gov/Divisions/Planning-and-Research/Rules-and-Regulations.aspx
http://www.capcoa.org/rokdownloads/HRA/CAPCOA_HRA_LU_Guidelines_8-6-09.pdf


Assessing and Mitigating Local Community Risk and Hazard Impacts 

Page | 5-8  Bay Area Air Quality Management District 
 CEQA Guidelines June 2010 

For new land uses that would host a high number of non-permitted TAC sources, such as a 
distribution center, the incremental increase in cancer risk shall be determined by an HRA using 
an acceptable air dispersion model in accordance with BAAQMDôs Recommended Methods for 
Screening and Modeling Local Risks and Hazards and/or CAPCOAôs guidance document titled 
Health Risk Assessments for Proposed Land Use Projects. A Lead Agency may consult HRAs 
that have previously been conducted for similar land uses to determine whether it assesses the 
incremental increase in cancer risk qualitatively or by performing an HRA. This analysis shall 
account for all TAC and PM emissions generated on the project site, as well as any TAC 
emissions that would occur near the site as a result of the implementation of the project (e.g., 
diesel trucks queuing outside an entrance, a high volume of trucks using a road to access a 
quarry or landfill). 

Some proposed projects would include both permitted and non-permitted TAC sources. For 
instance, a manufacturing facility may include some permitted stationary sources and also attract 
a high volume of diesel trucks and/or include a rail yard. All sources should be accounted for in 
the analysis. 

5.2.5. Siting a New Receptor  
If a project is likely to be a place where people live, play, or convalesce, it should be considered a 
receptor. It should also be considered a receptor if sensitive individuals are likely to spend a 
significant amount of time there. Sensitive individuals refer to those segments of the population 
most susceptible to poor air quality: children, the elderly, and those with pre-existing serious 
health problems affected by air quality (ARB 2005). Examples of receptors include residences, 
schools and school yards, parks and play grounds, daycare centers, nursing homes, and medical 
facilities. Residences can include houses, apartments, and senior living complexes. Medical 
facilities can include hospitals, convalescent homes, and health clinics. Playgrounds could be 
play areas associated with parks or community centers. 

When siting a new receptor, a Lead Agency shall examine existing or future proposed sources of 
TAC and/or PM2.5 emissions that would adversely affect individuals within the planned project. A 
Lead Agency shall examine: 

¶ the extent to which existing sources would increase risk levels, hazard index, and/or PM2.5 
concentrations near the planned receptor, 

¶ whether the existing sources are permitted or non-permitted by the BAAQMD, and 

¶ whether there are freeways or major roadways near the planned receptor. 

BAAQMD recommends that a Lead Agency identify all TAC and PM2.5 sources located within a 
1,000 foot radius of the proposed project site. A lead agency should enlarge the 1,000-foot radius 
on a case-by-case basis if an unusually large source or sources of risk or hazard emissions that 
may affect a proposed project is beyond the recommended radius.  Permitted sources of TAC 
and PM2.5 should be identified and located as should freeways and major roadways, and other 
potential sources. To conduct a thorough search, a Lead Agency shall gather all facility data 

within 1,000 feet of the project site (and beyond where appropriate). 

The phased approach for evaluating impacts to new receptors is shown in Figure 5-3. 

http://www.baaqmd.gov/Divisions/Planning-and-Research/Planning-Programs-and-Initiatives/CEQA-GUIDELINES.aspx
http://www.baaqmd.gov/Divisions/Planning-and-Research/Planning-Programs-and-Initiatives/CEQA-GUIDELINES.aspx
http://www.capcoa.org/rokdownloads/HRA/CAPCOA_HRA_LU_Guidelines_8-6-09.pdf
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Phased Approach for Estimating Community Risk s and Hazards  ï Receptors   
Figure  5-3 
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5.2.6. Screening Table for Stationary Sources  
BAAQMD will make available data for certain existing permitted, stationary sources of TAC and 
PM2.5 with site locations, coordinates, source type, and screening-level estimates of excess 
cancer risk, chronic, and acute HI, and PM2.5 concentrations. An example of the entries to be 
provided in this table is shown in Table 5-1.  

Table 5-1 
Screening Table for Existing Permitted Stationary Sources* 

(within 1,000 feet of the Proposed Project) 

EXAMPLE  
Proposed Project Location Details:  

Address-19th Avenue and Judah Street, San Francisco, CA 
Centroid UTMs-E 546090, N 4179460 

Site # Facility Name Street Address City UTM E UTM N 
Cancer 

Risk in a 
million 

Chronic 
Hazard 
Index 

Acute 
Hazard  
Index 

PM2.5  
ug/m3 

462 20th Avenue 
Cleaner 

1845 Irving 
Street 

San 
Francisco 

546113 4179490 7.5 0.02 0.00  

4672 Sundown 
Cleaners 

1952 Irving 
Street 

San 
Francisco 

546016 4179510 7.5 0.02 0.00  

13519 Pacific Bell 1515 19th 
Avenue 

San 
Francisco 

546086 4179240 58.4 0.10 0.04 0.10 

2155 Chevron Station 
#91000 

1288 19th 
Avenue 

San 
Francisco 

546052 4179720 5.8 0.03 0.00  

8756 ConocoPhillips 
#251075 

1400 19th 
Avenue 

San 
Francisco 

546064 4179490 2.7 0.01 0.00  

9266 ConocoPhillips 
#2611185 

1401 19th 
Avenue 

San 
Francisco 

546058 4179500 2.2 0.01 0.00  

Cumulative: 84 0.19 0.04 0.10 

Source: BAAQMD 2009 

*This example provides conservative screening level estimates and does not represent actual risk levels, HI or PM 

concentrations for the facilities listed. 

 

Table 5-1 selects a hypothetical location at 19
th
 Avenue and Judah Street in San Francisco, as 

shown at the top of the table along with the Universal Transverse Mercator (UTM) coordinates of 
the location. Below this location are listed permitted facilities within 1,000 feet of the example 
location. Each row contains entries for a specific existing permitted source and conservative 
estimates of maximum risk, hazard index, and PM2.5 concentration within the 1,000 foot radius. 
Within a row, each risk, HI, or PM2.5 concentration for a source can be compared to the 
significance threshold: cancer risk is compared to 10 in a million; chronic and acute hazard index 

are compared to 1.0; and PM2.5 concentration is compared to 0.3 mg/m
3
. In Table 5-1 all entries 

are below the target threshold except for the source at 1515 19
th
 Avenue, which has a cancer 

risk, conservatively estimated at about 58 in a million. 

It is important to note that the listing of existing sources provided by the BAAQMD provides 
conservative screening-level estimates and does not represent the actual risk levels, HI, or PM 
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concentrations for that facility. These estimates are assumed to be uniform within the 1,000 foot 
radius and independent of the distance between source and receptor.  

To use the screening tables, a Lead Agency would identify sources in the tables within 1,000 feet 
(or beyond where appropriate) of the project site. Risks, hazards, and PM2.5 concentrations for 
individual sources correspond to the table entries. These values are assumed to remain constant 
for all locations within the 1,000 foot radius. Table entries within a column can be summed to 
estimate the cumulative risks from all sources. The screening table for Air District permitted 
sources is also available as a compressed keyhole language (kmz) file for each of the nine Bay 
Area counties. The kmz file can be plotted using the Google EarthÊ mapping tool, which is freely 
available as described in Recommended Methodology for Screening and Modeling Local Risks 
and Hazards. 

5.2.7. Screening Tables for On -road Mobile Sources  
For all State highways within the SFBAAB, BAAQMD will make available a set of maps and 
tables that provide screening-level risks and PM2.5 concentrations. Screening tables are provided 
for each of the nine counties within BAAQMDôs jurisdiction. To develop these tables, BAAQMD 
selected conservative assumptions and inputs following this general methodology: 

¶ Hourly vehicle miles traveled (VMT) and emissions for 2012 were developed for each county 
using EMFAC based on default vehicle mix and full range of vehicle speeds. 

¶ Highest vehicle traffic volumes for each roadway based on Caltransôs 2007 Traffic Volumes 
on California State Highways were scaled based on VMT to develop hourly vehicle volumes.  

¶ Hourly vehicle volume and emissions were input into a roadway model, CAL3QHCR, to 
estimate annual average concentrations using the most conservative meteorological data 
collected from monitoring locations within each county.  

For the PM2.5 screening tables, the peak one hour of traffic was used to develop hourly vehicle 
volumes that totaled to the annual average daily traffic while risk and hazard tables are based on 
annual average daily vehicle volumes.  

The purpose of the screening tables is to provide an easy-to-use initial analysis to determine if 
nearby roadway impacts to a new receptor are below the thresholds of significance. The outcome 
of the screening may be used to make a determination of no further action or it may indicate that 
a more refined analysis is warranted. The recommended project screening approach is as 
follows: 

1. Determine if the new receptor is at least 1,000 feet from the nearest significant traffic 
volume roadway defined as a freeway or arterial roadway with greater than 10,000 
vehicles per day. For new residential developments, the receptor should be placed at the 
edge of the property boundary. If the receptor does not have any significant roadway 
sources within 1,000 foot radius, then the proposed project meets the distance 
requirements and no further single-source roadway-related air quality evaluation is 
recommended.  

2. If the receptor is within the 1,000 feet radius of a nearby roadway that has greater than 
20,000 vehicles per day, then use the county- and road-specific screening tables to 
determine the PM2.5 concentrations, cancer risks, and hazards for the project. For non-
California highways, default local roadway screening tables are provided in the online 
report Recommended Methodology for Screening and Modeling Local Risks and 
Hazards. If any of the thresholds for PM2.5 concentration, risks, and hazards are 

http://www.baaqmd.gov/Divisions/Planning-and-Research/CEQA-GUIDELINES.aspx
http://www.baaqmd.gov/Divisions/Planning-and-Research/CEQA-GUIDELINES.aspx
http://www.baaqmd.gov/Divisions/Planning-and-Research/Planning-Programs-and-Initiatives/CEQA-GUIDELINES.aspx
http://www.baaqmd.gov/Divisions/Planning-and-Research/Planning-Programs-and-Initiatives/CEQA-GUIDELINES.aspx
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exceeded based on the comparisons, then more refined modeling analysis is 
recommended or the project sponsor may choose to implement mitigation measures.  

3. For developments that exceed the screening analysis, site specific modeling analysis is 
recommended following BAAQMDôs Recommended Methodology for Screening and 
Modeling Local Risks and Hazards.  

For completion of Step 2 as described above, the methodology requires the use of appropriate 
screening tables to determine if the distance from the development to the nearby significant 
roadway will expose new receptors to concentrations exceeding the thresholds.  The first step is 
to ensure that the latest screening tables have been downloaded from BAAQMDôs website.  An 
example (Table 5-2) is included in this section for San Francisco County for demonstration 
purposes only and should not be relied upon for use in a CEQA analysis. The Lead Agency or 
project sponsor must first gather project information including the county for which the 
development is proposed and the distance of the project to the nearest state highway or local 
roadway to determine which screening tables are appropriate.  For each county, two tables are 
provided for PM2.5 concentrations, cancer risks, chronic non-cancer hazards, and acute non-
cancer hazards based on whether the project is located north or south of the roadway or east or 
west of the roadway.  The direction tables correspond to whether the projects are located 
generally upwind or downwind of the roadway with respect to the prevailing wind direction.  
Appropriate values are then posted in each table based on the project being located 100 feet, 200 
feet, 500 feet, 700 feet, and 1,000 feet from the edge of the nearest travel lane to the project.   

For proposed projects, the appropriate cell should be determined by referencing the 
corresponding county, roadway, and project distance in the tables that most closely matches the 
project conditions.   If the project is predominantly north or south of the roadway, choose the 
north or south tables.  Likewise, if the project is predominantly east or west, choose the east or 
west tables.  If the project is evenly located for example, northeast or southwest of the roadway, 
select the higher value between either screening tables based on the project distance to the 
roadway.   For distances not listed in the tables, BAAQMD recommends that the values between 
the two closest distances be linearly interpolated to estimate the value that best reflects the actual 
project distance.  

The results of the screening analysis indicate whether new receptors will be exposed to roadway 
TAC emissions at concentrations exceeding the threshold of significance and therefore, a more 
refined modeling analysis and quantitative HRA may be required.  If the concentration is less than 
the thresholds, then no further analysis is required for the single source comparison for roadways.  
The results of the analysis should be reported in the environmental documentation or staff report 
that includes a reference to the screening tables used.  If the concentrations exceed the 
thresholds, then the project sponsor has the option to conduct a more refined modeling analysis 
or implement appropriate mitigation measures.   

An example of how to use the screening tables is provided as follows.  A new residential 
development is hypothetically proposed at the intersection of 23

rd
 Street and Minnesota Street in 

San Francisco.  It is located approximately 440 feet to the east of midpoint of northbound 

Highway 280. Based on Table 5-2, the PM2.5 concentrations from Highway 280 is 0.60 mg/m
3
 at 

200 feet away and 0.28 mg/m
3
 500 feet away from the project. 

http://www.baaqmd.gov/Divisions/Planning-and-Research/Planning-Programs-and-Initiatives/CEQA-GUIDELINES.aspx
http://www.baaqmd.gov/Divisions/Planning-and-Research/Planning-Programs-and-Initiatives/CEQA-GUIDELINES.aspx


Assessing and Mitigating Local Community Risk and Hazard Impacts 

 

Bay Area Air Quality Management District Page | 5-13 
CEQA Guidelines June 2010 

Table 5-2 
East or West of San Francisco County Highway  

Highway 

Distance East or West of Freeway ð PM2.5 Concentrations (ug/m3) 

100 Feet 200 Feet 500 Feet 700 Feet 1,000 Feet 

1 0.50 0.28 0.12 0.096 0.060 

35 0.14 0.11 0.032 0.020 0.016 

80 1.0 0.64 0.30 0.20 0.15 

101 1.1 0.72 0.34 0.26 0.17 

280 0.80 0.60 0.28 0.19 0.13 

Source: BAAQMD 2009; table above for demonstration purposes and should not be used in CEQA analysis. 

 

To linearly interpolate the PM2.5 concentration for the project distance of 440 feet, the following 
equation was used:  

(200 ft ï 500 ft) x (0.60 ug/m
3
 ï PM2.5 440 feet) = (200 ft ï 440 ft) x (0.6 ug/m

3
 ï 0.28 ug/m

3
) 

Solving for PM2.5 at 440 feet, the PM2.5 concentration is estimated as 0.34 ug/m
3
.  

A similar example methodology was applied to the cancer risk, chronic non-cancer hazard and 
acute hazard. The resulting values based on a distance of 440 feet are shown in Table 5-3. 

Table 5-3 
Cancer and Non-Cancer (Chronic and Acute) Hazard Indices at 440 feet 

Description Screening Value Thresholds Exceeds Threshold? 

PM2.5 Concentration 0.34 ug/m
3
 0.3 ug/m

3
 Yes 

Cancer Risk 1.1 in a million 10 in a million No 

Chronic Non-cancer Hazard 
Index 

0.028 1 No 

Acute Non-cancer Hazard 
Index 

0.028 1 No 

Source: BAAQMD 2009; table above for demonstration purposes and should not be used in CEQA analysis. 

 

In this example, the proposed project would exceed the PM2.5 threshold, but not the risk or 
hazard-based thresholds.  At this point, the project sponsor can ratio the PM concentration further 
based on the actual AADT at the closest milepost to the project.  If the concentrations continue to 
exceed the threshold, the project sponsor can determine whether additional modeling is 
warranted or implementation of mitigation measures is appropriate.  Possible options include 
moving the residential portion of the development to a distance at which the roadway impacts 
would be negligible or installing high efficiency filtration in the development.    
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If the project sponsors choose to conduct a more refined modeling analysis, BAAQMD 
recommends the following general procedures.  More detailed methodology is provided on the 
online resources located at BAAQMDôs CEQA webpage.  To evaluate PM2.5 concentrations, 
BAAQMD recommends using CAL3QHC, which was designed to model roadside CO and PM 
concentrations.  The CAL3QHCR model can estimate PM2.5 concentrations at defined receptor 
locations by processing hourly meteorological data over a year, hourly emissions, and traffic 
volume.  The latest version of the model is available at: 
http://www.epa.gov/scram001/dispersion_prefrec.htm.  

To run CAL3QHCR, meteorological, traffic, and vehicle emissions data at specified intervals over 
time are required.  BAAQMD recommends the use of the meteorological data that most closely 
representatives conditions at the site.   BAAQMD offers readily compatible meteorological data 
for each county within the SFBAAB that can be run by CAL3QHCR at 
http://hank.baaqmd.gov/tec/data/.  For the screening analysis, BAAQMD relied on the most 
conservative meteorological data collected from any stations within the county; however, in this 
site-specific analysis, the user should select the data that is nearest the project and reflects actual 
meteorological conditions.  

Emissions data must also be input into the CAL3QHCR model. Year 2012 average hourly 
emissions (e.g., grams/vehicle mile) were used in developing the screening tables. The emissions 
data can be produced using the EMFAC2007 model, but should be reflective of the base year in 
which residents will be residing in the new development.  The model should also be run assuming 
the full range of vehicle fleet and if available, the average vehicle speeds along the specific 
stretch of road. However, if average speeds are not available, the user should select the full 
range of variable speeds to ensure that the analysis is health protective. 

Table 5-4 
San Francisco County State Highway Traffic Volumes  

Highway 
Number 

Average Daily 2-
way Traffic 
Volumes 

(Vehicles/day) 

Start Location End Location 

1 122,000 Alemany Boulevard Presidio, South Highway 2, onto Golden Gate Bridge 

35 31,000 John Muir Drive Highway 1, Sloat Boulevard at 19
th

 Avenue 

80 254,000 Highway 101 at 
Division Street 

Bay Bridge at Treasure Island, Yerba Buena Island 

101 245,000 Third Street Van Ness Avenue to Highway 1 at Golden Gate 
Bridge 

280 195,000 Alemany Boulevard, 
San Jose Avenue 

Mariposa Street to 4
th

 Street and Brannan Street 

Source: BAAQMD 2009 

 

How to use the screening tables: 

¶ Distance is from the center of the highway to the facility or development 

¶ When two or more highways are within the influence area, sum the contribution from each 
freeway 

http://www.epa.gov/scram001/dispersion_prefrec.htm
http://hank.baaqmd.gov/tec/data/
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The CAL3QHCR model also relies on hourly traffic volumes (e.g., vehicles per hour) as 
determined by the relative VMT.  BAAQMD recommends developing a weighed VMT by using the 
ratio of VMT per hour to the peak VMT over the 24 hour day (as produced by the EMFAC model).  
This weighed VMT represents the percentage of traffic volume on an hourly basis over a 24 hour 
period.  The hourly traffic volumes for the CAL3QHCR model are then the product of the weighed 
VMT by the peak traffic volumes for that roadway.   The peak one-hour vehicle traffic for the 
applicable milepost of any California highway can be determined through the Caltrans web site at 
http://traffic-counts.dot.ca.gov/.  Develop hourly emissions rates for input into the air model.  The 
model provides annual average PM2.5 concentrations that can be compared directly against the 
thresholds. 

A more detailed analysis is required for estimating the risk and hazard evaluation. TAC emissions 
were evaluated for only those toxic compounds found in diesel or gasoline fuel including diesel 
PM, benzene, ethylbenzene, acrolein, etc.  The District recommends using the CAL3QHCR 
model.  The model must be run separately to estimate emissions from diesel PM and emission of 
other TAC.  In each analysis, the District recommends developing diesel specific emission factors 
from EMFAC.  Because risk and hazard are expressed as lifetime exposure, the emissions were 
averaged from 2012 to 2040 that accounts for more efficient vehicle emissions and increased 
VMT.  Beyond 2040, the EMFAC model does not have emissions and consequently, the 2040 
emissions were applied from 2040 to 2082, to complete a 70-year lifetime exposure.  

Annual average traffic volumes were used in the model.  As specified in Regulation 2, Rule 5, 
BAAQMD recommends that age sensitivity factors be applied to the emissions per year to 
account for early life-stage exposures.  The cancer risk and hazard levels are calculated using 
the predicted annual average concentrations multiplied by the cancer slope factor for cancer risk 
or divided by the relative exposure levels for hazard.   

The risk and hazard levels are then compared against the applicable thresholds.  Further 
assessment may be warranted if the thresholds are exceeded, but the project sponsor may 
consider design changes and other mitigation measures as a means of reducing potential risks 
(see Section 5.4).  For detailed discussion on this methodology, the project sponsor should 
download the online report Recommended Methodology for Screening and Modeling Local Risks 
and Hazards.   

5.3. CUMULATIVE IMPACTS  

5.3.1. Significance Determination  
A Lead Agency shall examine TAC and/or PM2.5 sources that are located within 1,000 feet of a 
proposed project site. Sources of TACs include, but are not limited to, land uses such as 
freeways and high volume roadways, truck distribution centers, ports, rail yards, refineries, 
chrome plating facilities, dry cleaners using perchloroethylene, and gasoline dispensing facilities. 
Land uses that contain permitted sources, such as a landfill or manufacturing plant, may also 
contain non-permitted TAC and/or PM2.5 sources, particularly if they host a high volume of diesel 
truck activity. A Lead Agency should determine what the combined risk levels are from all nearby 
TAC sources in the vicinity of sensitive receptors.  Lead agencies should use their judgment to 
decide if there are significant sources outside 1,000 feet that should be included.   

A Lead Agencyôs analysis shall determine whether TAC and/or PM2.5 emissions generated as 
part of a proposed project would expose off-site receptors to risk levels that exceed BAAQMDôs 
applicable Thresholds of Significance for determining cumulative impacts.  

http://traffic-counts.dot.ca.gov/
http://www.baaqmd.gov/Divisions/Planning-and-Research/Planning-Programs-and-Initiatives/CEQA-GUIDELINES.aspx
http://www.baaqmd.gov/Divisions/Planning-and-Research/Planning-Programs-and-Initiatives/CEQA-GUIDELINES.aspx
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A project would have a cumulative significant impact if the aggregate total of all past, present, and 
foreseeable future sources within a 1,000 foot radius (or beyond where appropriate) from the 
fence line of a source, or from the location of a receptor, plus the contribution from the project, 
exceeds the following: 

¶ An excess cancer risk levels of more than 100 in one million or a chronic hazard index 
greater than 10 for TACs; or 

¶ 0.8 µg/m
3
 annual average PM2.5. 

Within impacted communities identified under BAAQMDôs CARE program, the Lead Agency is 
encouraged to develop and adopt a Community Risk Reduction Plan. To determine whether a 
new source is located in an impacted community, the Lead Agency should refer to Figure 5-1 and 
the CARE webpage. Please consult with BAAQMD if a more precise map is needed. 

BAAQMD recommends that cumulative impacts of new sources and new receptors be evaluated 
as described in Section 5.2, and include the impacts of all individual sources (stationary and 
roadways) within the 1,000 foot radius. 

Community risk and hazards analyses should follow guidance developed by BAAQMD for risk 
screening described in Recommended Methodology for Screening and Modeling Local Risks and 
Hazards, which generally follows CAPCOAôs guidance document titled Health Risk Assessments 
for Proposed Land Use Projects.  PM2.5 concentrations and risk levels estimated for the locations 
where receptors may be located should be compared to BAAQMDôs applicable Threshold of 
Significance for siting a new receptor near existing sources of TAC emissions. 

A Lead Agency shall compare the analysis results from TAC and PM2.5 emissions with the 
applicable Threshold of Significance. Thresholds of Significance apply for projects that would site 
new permitted or non-permitted sources in close proximity to receptors and for projects that would 
site new sensitive receptors in close proximity to permitted or non-permitted sources of TAC 
emissions. If a proposed project would not exceed BAAQMDôs applicable Threshold of 
Significance for TACs or PM2.5, then the project would result in a less-than-significant air quality 
impact. If a project would exceed the applicable Threshold of Significance, the proposed project 
would result in a significant air quality impact and the Lead Agency should implement all feasible 
mitigation to reduce the impact (refer to Section 5.4).  

If implementation of BAAQMD-recommended mitigation measures for reducing TAC and PM2.5 
emissions and resultant exposure to health risks would reduce all TAC impacts to levels below 
the applicable Threshold of Significance, TAC impacts would be reduced to a less-than-significant 
level. If resultant health risk exposure would still exceed the applicable Threshold of Significance, 

the impacts would remain significant and unavoidable.   

5.4. COMMUNITY RISK REDUCTION PLANS 

The goal of a Community Risk Reduction Plan would be to bring TAC and PM2.5 concentrations 
for the entire community covered by the Plan down to acceptable levels as identified by the local 
jurisdiction and approved by the Air District. This approach provides local agencies a proactive 
alternative to addressing communities with high levels of risk on a project-by-project approach.  
The Air District has developed detailed guidelines for preparing Community Risk Reduction Plans 
which can be found on the Air District web site at: http://www.baaqmd.gov/Divisions/Planning-
and-Research/CEQA-GUIDELINES.aspx. 

 

http://www.baaqmd.gov/Divisions/Planning-and-Research/Planning-Programs-and-Initiatives/CARE-Program.aspx
http://www.capcoa.org/rokdownloads/HRA/CAPCOA_HRA_LU_Guidelines_8-6-09.pdf
http://www.capcoa.org/rokdownloads/HRA/CAPCOA_HRA_LU_Guidelines_8-6-09.pdf
http://www.baaqmd.gov/Divisions/Planning-and-Research/CEQA-GUIDELINES.aspx
http://www.baaqmd.gov/Divisions/Planning-and-Research/CEQA-GUIDELINES.aspx


Assessing and Mitigating Local Community Risk and Hazard Impacts 

 

Bay Area Air Quality Management District Page | 5-17 
CEQA Guidelines June 2010 

Qualified Community Risk Reduction Plans 
A qualified Community Risk Reduction Plan adopted by a local jurisdiction should include, at a 
minimum, the following elements: 

(A) Define a planning area; 

(B) Include base year and future year emissions inventories of TACs and PM2.5; 

(C) Include Air Districtïapproved risk modeling of current and future risks; 

(D) Establish risk and exposure reduction goals and targets for the community in 
consultation with Air District staff; 

(E) Identify feasible, quantifiable, and verifiable measures to reduce emissions and 
exposures; 

(F) Include procedures for monitoring and updating the inventory, modeling and reduction 
measures in coordination with Air District staff; 

(G) Be adopted in a public process following environmental review. 

5.5. MITIGATING LOCAL COM MUNITY RISK AND HAZA RD IMPACTS 

For stationary sources, please refer to BAAQMDôs permit handbook and BACT/T-BACT 
workbook. BAAQMD-recommended mitigation measures for reducing the exposure of sensitive 
receptors to TACs and hazards include the following:  

1. Increase project distance from freeways and/or major roadways. 

2. Redesign the site layout to locate sensitive receptors as far as possible from any 
freeways, major roadways, or other non-permitted TAC sources (e.g., loading docks, 
parking lots).  

3. In some cases, BAAQMD may recommend site redesign. BAAQMD will work closely with 
the local jurisdiction and project consultant in developing a design that is more 
appropriate for the site. 

4. Large projects may consider phased development where commercial/retail portions of the 
project are developed first. This would allow time for CARBôs diesel regulations to 
effectively reduce diesel emissions along major highways and arterial roadways. 
Ultimately lower concentrations would be predicted along the roads in the near future 
such that residential development would be impacted by less risk in later phases of 
development. 

5. Projects that propose sensitive receptors adjacent to sources of diesel PM (e.g., 
freeways, major roadways, rail lines, and rail yards) shall consider tiered plantings of 
trees such as redwood, deodar cedar, live oak and oleander to reduce TAC and PM 
exposure. This recommendation is based on a laboratory study that measured the 
removal rates of PM passing through leaves and needles of vegetation. Particles were 
generated in a wind tunnel and a static chamber and passed through vegetative layers at 
low wind velocities. Redwood, deodar cedar, live oak, and oleander were tested. The 
results indicate that all forms of vegetation were able to remove 65ï85 percent of very 
fine particles at wind velocities below 1.5 meters per second (approximately 3 miles per 
hour [mph]) with redwood and deodar cedar being the most effective. Even greater 

http://www.baaqmd.gov/pmt/bactworkbook/default.htm
http://www.baaqmd.gov/pmt/bactworkbook/default.htm
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removal rates were predicted for ultra-fine PM (i.e., aerodynamic resistance diameter of 
0.1 micrometer or less).  

6. Install and maintain air filtration systems of fresh air supply either on an individual unit-by-
unit basis, with individual air intake and exhaust ducts ventilating each unit separately, or 
through a centralized building ventilation system. The ventilation system should be 
certified to achieve a certain effectiveness, for example, to remove at least 80% of 
ambient PM2.5 concentrations from indoor areas. The air intake for these units should be 
located away from areas producing the air pollution (i.e., away from major roadways and 
highways). 

7. Where appropriate, install passive (drop-in) electrostatic filtering systems, especially 
those with low air velocities (i.e., 1 mph).  

8. Locate air intakes and design windows to reduce PM exposure (e.g., windows nearest to 
the freeway do not open).  

9. Install indoor air quality monitoring units in buildings. 

10. Require rerouting of nearby heavy-duty truck routes. 

11. Enforce illegal parking and/or idling of heavy-duty trucks in vicinity. 
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6. LOCAL CARBON MONOXID E IMPACTS 

Emissions and ambient 
concentrations of CO have decreased 
dramatically in the SFBAAB with the 
introduction of the catalytic converter 
in 1975. No exceedances of the 
CAAQS or NAAQS for CO have been 
recorded at nearby monitoring 
stations since 1991. SFBAAB is 
currently designated as an attainment 
area for the CAAQS and NAAQS for 
CO; however, elevated localized 
concentrations of CO still warrant 
consideration in the environmental 
review process. Occurrences of 
localized CO concentrations, known 

as hotspots, are often associated with heavy traffic congestion, which most frequently occur at 
signalized intersections of high-volume roadways. 

6.1. SIGNIFICANCE DETERMINATION 

Step 1: Comparison of Project Attributes with Screening Criteria  
The first step in determining the significance of CO emissions is to compare the attributes of the 
proposed project to the applicable Screening Criteria (refer to Chapter 3). 

This preliminary screening procedure provides a conservative indication of whether the proposed 
project would result in the generation of CO concentrations that would substantially contribute to 
an exceedance of the Thresholds of Significance. If all of the Screening Criteria are met, the 
proposed project would result in a less-than-significant impact to air quality with respect to 
concentrations of local CO. If the proposed project does not meet all the screening criteria, then 
CO emissions should be quantified. 

Step 2: Emissions Quantification  
This section describes recommended methodologies for quantifying concentrations of local CO 
for proposed projects that do not meet all of the Screening Criteria. The recommended 
methodology is to use both the On-Road Mobile-Source Emission Factors (EMFAC) and the 
California Line Source Dispersion Model (CALINE4) models in accordance with 
recommendations in the University of California, Davis, Transportation Project-Level Carbon 
Monoxide Protocol (CO Protocol) (Garza, et al. 1997). 

Air Quality Models  
BAAQMD recommends using the most current version of the EMFAC model to obtain mobile-
source emission factors for CO associated with operating conditions that would be representative 
of the roadway or facility subject to analysis. 

Users should input the emission factors and other input parameters into the CALINE4 model to 
quantify CO concentrations near roadways or facilities. 

The CO Protocol contains detailed methodology for modeling CO impacts. 

© 2009 Jupiterimages Corporation 

http://www.dot.ca.gov/hq/env/air/pages/coprot.htm
http://www.arb.ca.gov/msei/onroad/latest_version.htm
http://www.dot.ca.gov/hq/env/air/pages/calinesw.htm
http://www.dot.ca.gov/hq/env/air/pages/coprot.htm
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Input Parameters 
The CALINE4 model contains five screens for input data. CALINE4 input parameters are 
summarized below. For more detailed descriptions see the CALINE4 Users Guide. 

Job Parameters 
File Name ï Name the file (e.g., data file extension) to create the CALINE4 Input file. 

Job Title ï Provide a name for the modeling scenario (e.g., existing no project, existing plus 
project). 

Run Type ï Select the worst-case wind angle. 

Aerodynamic Roughness Coefficient ï Choose the characteristic (i.e., rural, suburban, central 
business district, other) that is most representative of the project site. 

Model Information ï Indicate the unit of measurement (i.e., meters or feet) and inputs the vertical 
dimension of the project (i.e., altitude above sea level). 

Run ï Once data input is completed, return to this screen to run the model. Upon running the 
model, the output will appear as a text file called C4$.out. Save the output file under an 
appropriate filename for future reference. 

Link Geometry 
On this screen, input the dimensions (i.e., coordinates) for the roadway intersection that is the 
subject of the analysis. 

Link Name ï Input names for each roadway segment. 

Link Type ï Indicate the character of the roadway segment (i.e., at-grade, depressed, fill, bridge, 
parking lot). 

Endpoint Coordinates (X1, X2, Y1, Y2) ï Input the dimensions (i.e., coordinates) of the roadway 
segments as though the intersection were oriented at point of origin X = 0, Y = 0 on a Cartesian 
coordinate system. Roadway segments approaching the intersection from the west side of the 
screen (if north is treated as ñupò, or the top of the screen) would have negative X coordinate 
endpoints. Similarly, roadway segments approaching the intersection from the south would have 
negative Y coordinate endpoints. 

Link Height ï Indicate the vertical dimension of the roadway segment. If the roadway segment is 
at-grade, should set this parameter to zero. If the roadway segment is depressed, enter a 
negative value for this parameter. 

Mixing Zone Width ï The Mixing Zone is defined as the width of the roadway, plus three meters 
on either side. The minimum allowable value is 10 meters, or 32.81 feet. 

Canyon/Bluff (Mix Left/Right) ï Set these features to zero. 

Link Activity 
Traffic Volume ï Input hourly traffic volumes applicable to each roadway segment. 

Emission Factor ï Input the CO emission factor (in units of grams/mile) obtained from EMFAC for 
the applicable vehicle speed class reflecting operating conditions for the affected intersection. 

Run Conditions 
Wind Speed ï Input 0.5 meters per second to represent worst-case conditions. 

http://www.dot.ca.gov/hq/env/air/documents/CL4Guide.pdf
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Wind Direction ï Set parameter to zero. Select ñWorst-Case Wind Angleò as the ñRun Typeò on 
the ñJob Parametersò screen, so this field will be overridden by the model. 

Wind Direction Standard Deviation ï Use a wind direction standard deviation of 5 degrees to 
represent worst-case conditions. 

Atmospheric Stability Class ï Use Stability Class 4 (i.e., class D) to represent average conditions 
in the SFBAAB. 

Mixing Height ï Indicate the vertical dimension over which vertical mixing may occur. In most 
situations, input 300 meters, approximately the height of the atmospheric boundary layer. If the 
roadway subject to analysis is a bridge underpass, tunnel, or other situation where vertical mixing 
would be limited, indicates the height of the structure that would hamper vertical mixing (in units 
of meters). 

Ambient Temperature ï Indicate the average temperature of the project site during the time of 
day at which maximum daily traffic volume would occur (in degrees Celsius). A temperature of 7.2 
degrees Celsius is recommended. 

Ambient Pollutant Concentration ï Enter 0 in this field to determine the contribution of CO from 
the roadway subject to analysis. Add the roadway-related CO concentration to ambient CO levels 
outside of the CALINE4 model, as discussed later in this section. 

Receptor Positions 
Receptor Name ï Input names for each receptor. 

Receptor Coordinates (X, Y, Z) ï Input receptor coordinates in a manner similar to the ñLink 
Coordinatesò on the ñLink Geometryò screen. Locate receptors at three and seven meters from 
the intersection in all directions from the intersection, in accordance with the recommendations of 
the CO Protocol. The Receptor Coordinates are oriented in the same Cartesian coordinate 
system as the roadway segment ñLink Coordinates.ò Receptors located to the southwest of the 
intersection would have negative X and Y coordinates. The Z dimension should be assigned the 
coordinate of 1.8 meters (5.9 feet); the approximate breathing height of a receptor located 
adjacent to the roadway. 

This screen also contains a window that shows a map of the link and receptor coordinates in the 
X, Y plane. 

Model Output  
CALINE4 output includes estimated 1-hour CO concentrations in units of ppm at the receptor 
locations input into the model. Note the highest concentrations at each of the three meter and 
seven meter receptor distances from the roadway. 

Background Concentrations  
Ambient 1-hour CO concentrations can be obtained from ARB air quality monitoring station data 
and 8-hour concentrations from EPA. Users should obtain the CO monitoring data recorded at the 
monitoring station nearest the project site. According to the CO Protocol, select the second 
highest concentration recorded during the last two years to represent the ambient CO 
concentration in the project area. 

Estimated Localized CO Concentrations  
Users should sum the highest modeled 1-hour CO concentration in units of ppm obtained from 
CALINE4 to ambient (background) 1-hour CO concentrations in ppm obtained from ARB. This 
represents the modeled worst-case 1-hour CO concentration near the affected roadway. 

http://www.arb.ca.gov/adam/cgi-bin/db2www/adamtop4b.d2w/start
http://www.epa.gov/air/data/monvals.html?st~CA~California
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Persistence Factor ï multiply the highest 1-hour CO concentration estimated by CALINE4 by a 
persistence factor of 0.7, as recommended in the CO Protocol, to obtain the estimated 8-hour CO 
concentration. 

Add the estimated 8-hour CO concentration (ppm) obtained in the previous step to the ambient 8-
hour CO concentration obtained from EPA (ppm). This represents the modeled worst-case 8-hour 
CO concentration near the affected roadway. 

Step 3: Comparison of Unmitigated Emissions with Thresholds of Significance  
Following quantification of local CO emissions in accordance with the recommended methods, 
compare the total modeled worst-case 1-hour and 8-hour CO concentrations with the applicable 
Threshold of Significance. If the modeled concentrations do not exceed any of the Thresholds of 
Significance, the project would result in a less-than-significant impact to air quality. If modeled 
concentrations do exceed any applicable Threshold of Significance, the proposed project would 

result in a significant impact to air quality with respect to local CO impacts. 

Step 4: Mitigation Measure s and Emission Reductions  
Where local CO emissions exceed applicable Thresholds of Significance, refer to Section 6.2 for 
recommended mitigation measures and associated emission reductions. Only reduction 
measures included in the proposed project or recommended as mitigation in a CEQA-compliant 
document can be included when quantifying mitigated emission levels.  

Step 5: Comparison of Mitigated Emissions with Thresholds of Significance  
Following quantification of local CO emissions in accordance with the recommended methods, 
compare the total modeled worst-case 1-hour and 8-hour CO concentrations with the applicable 
Thresholds of Significance. If the implementation of recommended mitigation measures reduces 
all local CO emissions to levels below the applicable Thresholds of Significance, the impact to air 
quality would be reduced to a less-than-significant level. If mitigated levels of local CO emissions 
still exceed the applicable Threshold of Significance, the impact to air quality would remain 

significant and unavoidable. 

6.2. MITIGATING LOCAL CAR BON MONOXIDE IMPACTS 

The following section describes recommended mitigation measures for reducing local CO impacts 
to air quality. Consider implementation of the following measures, as feasible, for reducing 
project-generated traffic volumes and associated CO emissions at affected intersections. Actual 
emission reductions should be quantified through project-specific transportation modeling. 

1. Synchronize traffic signals to improve traffic flow and minimize traffic congestion. 

2. Consider additional traffic signals, such as light metering, to relocate congested areas further 
away from receptors. 

3. Improve public transit service to reduce vehicle traffic and increase public transit mode share 
during peak traffic congestion periods. 

4. Improve bicycle and pedestrian infrastructure to reduce vehicle traffic and increase bicycle 
and pedestrian mode share during peak traffic congestion periods. Improvements may 
include installing class I or II bike lanes, sidewalks, and traffic calming features. 

5. Adjust pedestrian crosswalk signal timing to minimize waiting time for vehicles turning right or 
otherwise sharing green time with pedestrians. Give pedestrians a head start before traffic 
signal changes to green. 
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6. Where pedestrian traffic is high, implement pedestrian crosswalks with multi-directional 
crossings allowing pedestrians to cross intersections diagonally. 

7. Limit heavy-duty truck traffic during peak hours. Designate truck routes that divert truck traffic 
away from congested intersections. 

8. Limit left turns or other maneuvers during peak hours that add to congestion. 

9. Limit on-street parking during peak hours to allow for added vehicle capacity. 

10. Implement traffic congestion-alleviating mitigation measures as identified by a traffic 
engineer. 
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7. ODOR IMPACTS 

Odor impacts could result from siting a new odor source near existing sensitive receptors or siting 
a new sensitive receptor near an existing odor source. Examples of land uses that have the 
potential to generate considerable odors include, but are not limited to: 

1. Wastewater treatment plants;  

2. Landfills;  

3. Confined animal facilities; 

4. Composting stations; 

5. Food manufacturing plants;  

6. Refineries; and  

7. Chemical plants. 

Odors are generally regarded as an annoyance rather than a health hazard. Manifestations of a 
personôs reaction to odors can range from psychological (e.g., irritation, anger, or anxiety) to 
physiological (e.g., circulatory and respiratory effects, nausea, vomiting, and headache). 

The ability to detect odors varies considerably among the population and overall is quite 
subjective. People may have different reactions to the same odor. An odor that is offensive to one 
person may be perfectly acceptable to another (e.g., coffee roaster). An unfamiliar odor is more 
easily detected and is more likely to cause complaints than a familiar one. Known as odor fatigue, 
a person can become desensitized to almost any odor and recognition only occurs with an 
alteration in the intensity. 

Quality and intensity are two properties present in any odor. The quality of an odor indicates the 
nature of the smell experience. For instance, if a person describes an odor as flowery or sweet, 
then the person is describing the quality of the odor. Intensity refers to the strength of the odor. 
For example, a person may use the word strong to describe the intensity of an odor. Odor 
intensity depends on the concentration in the air. When an odor sample is progressively diluted, 
the odor concentration decreases. As this occurs, the odor intensity weakens and eventually 
becomes so low that the detection or recognition of the odor is quite difficult. At some point during 
dilution, the concentration of the odor reaches a level that is no longer detectable. 

The presence of an odor im pact is dependent on a number of variables including:  

1. Nature of the odor source (e.g., wastewater treatment plant, food processing plant); 

2. Frequency of odor generation (e.g., daily, seasonal, activity-specific); 

3. Intensity of odor (e.g., concentration); 

4. Distance of odor source to sensitive receptors (e.g., miles); 

5. Wind direction (e.g., upwind or downwind); and 

6. Sensitivity of the receptor. 

The recommendations provided in this chapter only apply to assessing and mitigating odor 
impacts for individual projects. Please refer to Chapter 9 for recommendations for assessing and 
mitigating odor impacts at the plan-level. 
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7.1. SIGNIFICANCE DETERMINATION 

Odor impacts could occur from two different situations: 

1. Siting a new odor source (e.g., the project includes a proposed odor source near existing 
sensitive receptors), or 

2. Siting a new receptor (e.g., the project includes proposed sensitive receptors near an 
existing odor source). 

Regardless of the situation, BAAQMD recommends completing the following steps to 
comprehensively analyze the potential for an odor impact. 

Step 1: Disclosure of Odor Parameters  
The first step in assessing potential odor impacts is to gather and disclose applicable information 
regarding the characteristics of the buffer zone between the sensitive receptor(s) and the odor 
source(s), local meteorological conditions, and the nature of the odor source. Consideration of 
such parameters assists in evaluating the potential for odor impacts as a result of the proposed 
project. Projects should clearly state the following information in odor analyses, which provide the 
minimum amount of information required to address potential odor impacts: 

1. Type of odor source(s) the project is exposed to or the type of odor source(s) produced 
by the project (e.g., wastewater treatment plant, landfill, food manufacturing plant); 

2. Frequency of odor events generated by odor source(s) (e.g., operating hours, seasonal); 

3. Distance and landscape between the odor source(s) and the sensitive receptor(s) (e.g., 
topography, land features); and  

4. Predominant wind direction and speed and whether the sensitive receptor(s) in question 
are upwind or downwind from the odor source(s). 

Step 2: Odor Screening Distances  
BAAQMD has developed a list of recommended odor screening distances for specific odor-
generating facilities shown in Table 3-3. Projects that would locate sensitive receptor(s) to odor 
source(s) closer than the screening distances would be considered to result in a potential 
significant impact. If the proposed project would include the operation of an odor source, the 
screening distances should also be used to evaluate the potential impact to existing sensitive 
receptors. Projects that would locate sensitive receptor(s) near odor source(s) farther than the 
screening distances, or vice versa, would be considered to have a sufficient buffer to avoid 
significant impacts. The odor screening distances in Table 3-3 should not be used as absolute 
thresholds, rather an indicator to how much further analysis is required. The Lead Agency should 
also consider the other parameters listed above in Step 1 and information from Step 3 below to 
comprehensively evaluate potential odor impacts. 

Step 3: Odor Complaint History  
The impact of an existing odor source on surrounding sensitive receptors should also be 
evaluated by identifying the number of confirmed complaints received for that specific odor 
source.  

Facilities that are regulated by CalRecycle (e.g. landfill, composting, etc.) are required to have 
Odor Impact Minimization Plans (OIMP) in place and have procedures that establish fence line 
odor detection thresholds. The Air District recognizes a Lead Agencyôs discretion under CEQA to 
use established odor detection thresholds as thresholds of significance for CEQA review for 
CalRecycle regulated facilities with an adopted OIMP. 
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If the proposed project would be located near an existing odor source, lead agencies should 
contact BAAQMD to obtain the odor complaints over the past 3 years for the source in question. 
Then calculate the annual average confirmed odor complaints filed for the source. BAAQMD 
considers a source to have a substantial number of odor complaints if the complaint history 
includes five or more confirmed complaints per year averaged over a 3-year period. Also, 
disclose the distance at which receptors were affected by the existing odor source. As discussed 
in Step 1, describe the topography and landscape between the receptors and the odor source. 
These distances and landscaping should then be compared with the distance and landscape that 
would separate the proposed project and the odor source.  

If the proposed project would locate an odor source, first identify the location of potential sensitive 
receptors (i.e., distance, upwind/downwind) with respect to the project site.  If the proposed odor 
source does not have any existing or planned sensitive receptors within the screening distances 
shown in Table 3-3, it may be considered less than significant for odor impacts.  To evaluate how 
implementation of the proposed source project would affect identified sensitive receptors contact 
BAAQMD to obtain odor complaints in the region for facilities similar in size and type of odor 
produced in the past 3 years. These surrogate odor complaints should be evaluated for their 
distance from source to receptor, and then compared with the distance from the proposed project 
to receptors. Odor complaints from the surrogate odor source are considered substantial if the 
complaint history includes more than five confirmed complaints per year averaged over a 3-year 
period.  

BAAQMD considers a substantial number of odor complaints, specifically, more than five 
confirmed complaints per year averaged over the past three years as the indication of an odor 
impact. As discussed above, the Lead Agency should compare the odor parameters (i.e., 
distance and wind direction) associated with the odor complaints that have been filed with those 
of the proposed project. Similar to the odor screening distances, odor complaints should not be 
used as an absolute threshold, but evidence to support a significance determination. 

Step 4: Significance Determination  
An odor source with five or more confirmed complaints per year averaged over three years is 
considered to have a significant impact.  BAAQMD recognizes that there is not one piece of 
information that can solely be used to determine the significance of an odor impact. The factors 
(i.e., Step 1 through 3) discussed above could enhance the potential for a significant odor impact 
or help prevent the potential for a significant odor impact. For example, a project that would be 
located near an existing odor source may not discover any odor complaints for the existing odor 
source. It is possible that factors such as a small number of existing nearby receptors, 
predominate wind direction blowing away from the existing receptors, and/or seasonality of the 
odor source has prevented any odor complaints from being filed about the existing odor source. 
The results of each of the steps above should be clearly disclosed in the CEQA document. 
Projects should use the collective information from Steps 1 through 3 to qualitatively evaluate the 
potential for a significant odor impact. The Lead Agency should clearly state the reasoning for the 
significance determination using information from Steps 1 through 3 to support the determination.  

7.2. MITIGATING ODOR IMPACTS 

BAAQMD considers appropriate land use planning the primary method to mitigate odor impacts. 
Providing a sufficient buffer zone between sensitive receptors and odor sources should be 
considered prior to analyzing implementation of odor mitigation technology. Projects that would 
include potential sensitive receptors should consider the odor parameters, discussed in Step 1 
above, during the planning process to avoid siting receptors near odor sources. Similarly, projects 
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that would include an odor source should consider the location of nearby existing sensitive 
receptors that could be affected by the project. 

The source types for which mitigation has been provided below have been selected based on the 
nature of the odors produced as a result of their operational activities. These land use types are 
those most likely to result in odor impacts if sensitive receptors are located in close proximity.  
This should not be considered an exhaustive list and due to the subjective nature of odor impacts, 
there is no formulaic method to assess if odor mitigation is sufficient. In determining whether the 
implementation of mitigation would reduce the potential odor impact to a less-than-significant 
level, rely on the information obtained through the steps above. 

7.2.1. Wastewater Treatment Plant  
Main odor sources for wastewater treatment plants typically are the headworks area where the 
wastewater enters the facility and large solids and grit are removed, the primary clarifiers where 
suspended solids are removed, and the aeration basins when poor mixing characteristics lead to 
inadequate dissolved oxygen levels. Lead agencies should consider applying the following odor 
mitigation measures to wastewater treatment plants. 

1. Activated Carbon Filter/Carbon adsorption 

2. Biofiltration/Bio Trickling Filters  

3. Fine Bubble Aerator 

4. Hooded Enclosures 

5. Wet and Dry Scrubbers 

6. Caustic and Hypochlorite Chemical Scrubbers 

7. Ammonia Scrubber 

8. Energy Efficient Blower System 

9. Thermal Oxidizer 

10. Capping/Covering Storage Basins and Anaerobic Ponds 

11. Mixed Flow Exhaust  

12. Wastewater circulation technology 

13. Exhaust stack and vent location with respect to receptors 

7.2.2. Landfill/Recycling/Composting Facilities  
Odors generated from landfills and composting facilities are typically associated with methane 
production from the anaerobic decomposition of waste. Lead agencies should consider applying 
the mitigation measures below to reduce and treat methane in facilities. Landfill projects should 
also implement best management practices to avoid and minimize the creation of anaerobic 
conditions.  

1. Passive Gas Collection 

2. Active Gas Collection 

3. Flaring or energy production/utilization 

4. Vegetation Growth on Landfill Cover 

5. Cover/Cap Landfill 

6. Odor Neutralizing Spray 

7. Negative aeration for compost facilities  

8. Turning and mixing of compost piles 
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Facilities that are regulated by CalRecycle (e.g. landfill, composting, etc.) are required to have 
Odor Impact Minimization Plans (OIMP) in place and have procedures that establish fence line 
odor detection thresholds. The Air District recognizes a Lead Agencyôs discretion under CEQA to 
use established odor detection thresholds as thresholds of significance for CEQA review for 
CalRecycle regulated facilities with an adopted OIMP. 

7.2.3. Petroleum Refinery  
Odors generated from materials and processes associated with petroleum refineries include, but 
are not limited to, H2S, SO2, mercaptan, ammonia (NH3), and petroleum coke. Installing the 
following current and feasible odor mitigation measures for petroleum refineries should be 
considered. 

1. Water Injections to Hydrocracking Process 

2. Vapor recovery system 

3. Injection of masking odorants into process streams 

4. Flare meters and controls 

5. Wastewater circulation technology for Aerated Ponds 

6. Exhaust stack and vent location with respect to receptors 

7. Thermal oxidizers 

8. Carbon absorption 

9. Biofiltration/Bio Trickling Filters 

7.2.4. Chemical Plant  
Chemical plants can generate a variety of different odors 
(e.g., acrylates, phenols, and styrene) as a result of process 
emissions. The range of odor mitigation measures required 
for chemical plants may vary substantially depending on the 
type of odors produced. The odor mitigation measures 
could be applied to chemical plants. 

1. Wet scrubbers (50ï90 percent efficiency) 

2. Catalytic oxidation (99 percent efficiency) 

3. Thermal oxidation (90ï99 percent efficiency) 

4. Carbon adsorption (95 percent efficiency) 

5. Exhaust stack and vent location with respect to 
receptors 

7.2.5. Food Services  
Restaurants, especially fast food restaurants, can generate substantial sources of odors as a 
result of cooking processes and waste disposal. Char broilers, deep-fryers, and ovens tend to 
produce food odors that can be considered offensive to some people. The food waste produced 
by restaurants can putrefy if not properly managed, which can also produce objectionable odors. 
The follow mitigation measures are management practices and odor technology that can be used 
to reduce the amount odors generated by food services. 

1. Integral grease filtration system or grease removal system 

2. Baffle filters 

3. Electrostatic precipitator  

4. Water cooling/cleaning unit 

5. Disposable pleated or bag filters 
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6. Activated carbon filters 

7. Oxidizing pellet beds 

8. Incineration 

9. Catalytic conversion 

10. Proper packaging and frequency of food waste disposal 

11. Exhaust stack and vent location with respect to receptors 
 

In conclusion, odor impacts can also be minimized, contained, or prevented by implementing 
technologies and design measures at the source, or through planning-based measures. Where 
odor sources and receptors cannot be physically separated to a degree where impacts would be 
minimized to less-than-significant level, disclosures of odor sources to prospective tenants of 
sensitive land uses should be used. Mitigation for odors that is both effective and feasible shall be 
selected on a case-by-case basis.  
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8. CONSTRUCTION-RELATED IMPACTS  

Construction-related activities are those associated with the building of a project or plan 
components. Construction activities are typically short-term or temporary in duration; however, 
project-generated emissions could represent a significant impact with respect to air quality and/or 
global climate change. Construction-related activities will result in the generation of criteria air 
pollutants including carbon monoxide (CO), sulfur dioxide (SO2), particulate matter (PM10, and 
PM2.5); precursor emissions such as, reactive organic gases (ROG) and oxides of nitrogen (NOX), 
and GHGs from exhaust, fugitive dust, and off-gas emissions. Sources of exhaust emissions 
could include on-road haul trucks, delivery trucks, worker commute motor vehicles, and off-road 
heavy-duty equipment. Sources of fugitive emissions (e.g., PM dust) could include construction-
related activities such as soil disturbance, grading, and material hauling. Sources of off-gas 
emissions could include asphalt paving and the application of architectural coatings. 

The recommendations provided in this chapter only apply to assessing and mitigating 
construction-related impacts for individual projects. Construction-related assumptions and project-
specific information assumed in CEQA analyses should accompany the quantitative analysis 
described below. Refer to Chapter 9 for recommendations for assessing and mitigating 
construction-related impacts at the plan level.  

8.1. CRITERIA AIR POLLUTA NTS AND PRECURSORS 

8.1.1. Significance D etermination   

Step 1: Comparison of Project Attributes with Screening 
Criteria  
The first step in determining the significance of construction-
related criteria air pollutants and precursors is to compare 
the attributes of the proposed project with the applicable 
Screening Criteria listed in Chapter 3. If all of the Screening 
Criteria are met, construction of the proposed project would 
result in a less-than-significant impact to air quality. If not, 
than construction emissions need to be quantified. 

Step 2: Emissions Quantification  
BAAQMD recommends using URBEMIS to quantify 
construction emissions for proposed land use development 
projects and the Roadway Construction Emissions Model 
(RoadMod) for proposed linear projects such as, new 
roadway, roadway widening, or pipeline installation). The 
most current URBEMIS (currently version 9.2.4) should be 
used for emission quantification. Table 8-5 outlines 
summary guidelines for using URBEMIS.  Refer to Appendix 
B for detailed instructions for modeling construction-
generated emissions using URBEMIS and RoadMod. 

Step 3: Comparison of Unmitigated Emissions with Thresholds of Significance  
Following quantification of project-generated construction-related emissions, the total average 
daily emissions of each criteria pollutant and precursor should be compared with the applicable 
Threshold of Significance. For instance, with respect PM10 and PM2.5, compare the total amount 
of emissions from both exhaust and fugitive sources with the applicable Threshold of 
Significance. If construction-related emissions have been quantified using multiple models or 
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