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criteria pollutant air
pollutant

Participants and Collaborators

Table 1 1. Participants in Case Study
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Climate Planning in San Francisco

Critical Cooling: Analyzing San Francisco’s Options
to Reduce Greenhouse Gas Emissions

Steps and Outcomes
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Table 1 2. Case Study Process and Outcomes

Technical Tools for Local GHG and Air Quality Analyses
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Table 1 3. Tools and Resources for Local GHG and Air Quality Analyses

Transportation
Emissions Guidebook
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Chapter 2
Environmental Setting

San Francisco Bay Area Characteristics

Table 2 1. Average Temperature and Precipitation in Representative Bay Area Cities
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Figure 2 1. Map of San Francisco Bay Area
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Sources

Bay Area 2010 Clean Air Plan

Ozone

Multi Pollutant Evaluation Method Technical Document

reductions
increases
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San Francisco Bay Area 2001 Ozone Attainment Plan

increase

increases

Particulate Matter

fine PM
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Figure 2 2. Livermore Ozone Isopleths Based on Modeling for San Francisco Bay Area 2001 Ozone
Attainment Plan

Greenhouse Gases
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Table 2 2. Global Warming Potential, Lifetime, and Atmospheric Abundance of Carbon Dioxide, Methane,
and Nitrous Oxide

Bay Area Emissions Inventory



Environmental Setting

Evaluation of the Air Quality Co Benefits of Local
Greenhouse Gas Reduction Measures:
A Case Study of San Francisco

2 7
February 2012

ICF 00436.10

Table 2 3. Ozone and Particulate Matter Emissions Precursors for Bay Area, 2008 (tons per day)

Stationary

Total for stationary sources 106.6 50.6 16.3 12.1
Areawide

Total for areawide sources 87.9 16.9 175.5 52.9
Mobile

Total for mobile sources 183.1 380.5 20.3 16.3
Grand total for SFBAAB 377.6 448.0 212.1 81.3
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Table 2 4. GHG Emissions for Bay Area, 2007 (metric tons)

Total emissions 87,660,281 118,549 4,993 2,184 1.3 95,774,635

BAAQMD Air Quality Planning
Bay Area 2010 Clean Air Plan

Bay Area 2005 Ozone Strategy
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Chapter 3
Methods and Analysis

Overall Methodology Scheme

Figure 3 1. Schematic of steps in determining monetary benefits for GHGs and air quality from GHG
reduction measures
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Local Climate Action and Air Quality Measures Selected
for Evaluation

Climate Action Plan

Critical Cooling

Critical Cooling Critical
Cooling

Greenhouse Gas Emission Reduction Analysis
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Table 3 2a. Comparison of SF CAP Measures and SPUR Critical Cooling Report Measures
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Table 3 2b. SPUR Critical Cooling Report Measures Not Matched to SF CAP Measures
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Criteria Pollutant Precursor Emission Reduction Analysis

Air Quality and Greenhouse Gas Benefits Analysis
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Table 3 4. Health Effects Considered in Multi Pollutant Evaluation Method

Multi Pollutant Evaluation Method Technical Document
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Table 3 5. Steps in Multi Pollutant Evaluation Method

Ambient exposure

Study Limitations

Multi Pollutant Evaluation Method Technical
Document
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Chapter 4
Study Findings and Results

Regional Air Quality Impact

Electric Vehicle
Infrastructure

Achieve Zero Waste
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Renewable Energy
Goal

Energy Efficiency
Legislation Support RECO Update Land Use Measures Community Transportation Demand
Management

Table 4 2a. Five SF CAP Measures Resulting in the Greatest GHG Reductions

Total of 5 Measures Listed Above 1,815,300 89%

Table 4 2b. Five SF CAP Measures Resulting in the Greatest ROG Reductions

Total of 5 Measures Listed Above 77.27 87%

Table 4 2c. Five SF CAP Measures Resulting in the Greatest NOx Reductions

Total of 5 Measures Listed Above 848.11 95%
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Table 4 2d. Five SF CAP Measures Resulting in the Greatest Direct PM2.5 Reductions

Total of 5 Measures Listed Above 70.27 87%

Table 4 2e. Five SF CAP Measures Resulting in the Greatest SO2 Reductions

Total of 5 Measures Listed Above 333.54 101%*

Electric Vehicle Infrastructure

Climate Change Scoping Plan: A Framework for Change Scoping Plan

Scoping Plan
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Table 4 3. Criteria Pollutant Precursor Emission Reductions by SF CAP Sector and for Similar State Measures

Transportation

Electric Transportation

Energy Efficiency

Renewable Energy

Land Use
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Figure 4 1. Composition of Total PM2.5
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Table 4 4. Reductions in PM2.5 Annual Ambient Concentrations by SF CAP Measure

Community Transportation Demand Management

Electric Transportation

Energy Efficiency

Renewable Energy

Zero Waste

Land Use

Sum (all measures
implemented simultaneously) 12.64 2.62 4.29 19.54 $57,407,061
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Achieve Zero Waste

Table 4 5. Increases in Ozone Concentration by SF CAP Measure, Percent of Bay Area Ozone Concentration,
and Health Valuation from Ozone Exposure

Total 3.627 0.01468 $858,939

Monetary Co Benefits
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Residential Loan Program

Figure 4 3. Total Monetary Benefit of the SF CAP Measures
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Renewable Energy Goal
Achieve Zero Waste Energy

Efficiency Legislation Support Community TDM, Land Use Measures
Ridesharing

Residential Loan Program Tree Planting Energy Efficiency Services

Renewable Energy Goal

Renewable Energy Goal
Achieve Zero Waste

Electric Vehicle Infrastructure Energy Efficiency Legislation
Support Commercial Loan Program Renewable Energy Goal

Tree Planting

Assessing the Multiple Benefits of Clean Energy
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Table 4 7. SF CAP Measure Ranking by Air Quality Benefit per Ton of GHG Reduced
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Chapter 5
Other Societal Benefits of the SF CAP Measures

Qualitative Assessment of Other Societal Benefits

Implementation feasibility

SF CAP Measures Resulting in Benefit:

Geographic location of criteria pollutant emission reductions
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SF CAP Measures Resulting in Benefit:

Timing of implementation or reductions

SF CAP Measures Resulting in Benefit:

Equity impact

SF CAP Measures Resulting in Benefit:

Aesthetic impact

SF CAP Measures Resulting in Benefit:

Replicability

SF CAP Measures Resulting in Benefit:

Climate adaptation

SF CAP Measures Resulting in Benefit:



Other Societal Benefits of the SF CAP Measures

Evaluation of the Air Quality Co Benefits of Local
Greenhouse Gas Reduction Measures:
A Case Study of San Francisco

5 3
February 2012

ICF 00436.10

Discussion of Qualitative Societal Benefits

Cost effectiveness of Measure Implementation
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Table 5 1. Anticipated Cost of SF CAP Measure Implementation

Community Transportation Demand Management

Electric Transportation

Energy Efficiency

Renewable Energy

Zero Waste

Land Use

Assessing Overall Measure Costs and Benefits
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Chapter 6
Applying This Study to Other Municipalities

Scalability of Measure Types

Renewable Energy Goal

Digester Capture

Table 6 1. Generic Descriptions of SF CAP Measures
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Scalability of Measure Results

Renewable Energy Goal

Residential Loan Program
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Scalability of Process

Identify feasible GHG reduction measures:

Quantifying Greenhouse Gas Mitigation
Measures )  

Consider local air quality and health control programs:

Analyze cost to implement feasible GHG reduction measures:

Select measures for additional analysis:
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Quantify GHG and criteria pollutant precursor emission reductions from selected
measures:

Determine societal benefits that result from GHG and criteria pollutant precursor
emission reductions:

Determine net social costs or benefits:

net

Prioritize measures for implementation:
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Table 6 2. Responsible Agencies and Resources in Developing a Co Benefits Analysis

Quantifying
Greenhouse Gas
Mitigation Measures

Transportation
Emissions Guidebook
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Chapter 7
Conclusions and Recommendations for Further Study

Evaluate up front costs of each GHG reduction measure.

net
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Include air toxics, other criteria pollutants, diesel particulate matter, and black carbon in
GHG and air quality analysis.

Consider the economic value of GHG reductions.

Multi Pollutant Evaluation Method Technical Document

Quantify other non–air quality benefits, where feasible.
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Appendix A
Daily and Annual GHG Emission Reductions

Table A 1. Daily GHG Emissions Reductions Resulting From the SF CAP Measures.
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Table A 2. Annual GHG Emissions Reductions Resulting From the SF CAP Measures.
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Appendix B
GHG Emission Reduction Methodologies

Workplace Transportation Demand Management

Community Transportation Demand Management
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Ridesharing Program

Electric Transportation
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Energy Efficiency

Renewable Energy

Zero Waste
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Land Use—City Growth
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.

Land Use—Transit Oriented New Jobs

Urban Trees

Pittosporum undulatum
Prunus cerasifera
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California Auto Outlook
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Daily and Annual GHG Criteria Pollutant
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Appendix D
Stakeholder Input and Candidate Measure Prioritization

Overview of Candidate Measure Prioritization Process

Measure Ranking Process and Results
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Table D 1. Candidate Greenhouse Gas Reduction Measures and Ranking by Score
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Stakeholder Input and Review

Detailed Ranking Method

Quantitative Screening Criteria

Cost effectiveness of GHG reductions
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Note:

GHG Reductions

Note:
.

Societal Cost for PM2.5 and Ozone

Qualitative Screening Criteria

Criteria Pollutant Emissions Reductions
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Feasibility of determining air pollution precursor emissions

Implementation feasibility

Geographic location of criteria pollutant emissions reductions

Timing of implementation

Equity

Persistence
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Aesthetics impact

Replicability

Climate Adaptation

Economic Impact

Economic Impact

Updated Economic
Analysis of the WCI Regional Cap and Trade Program

The Competitiveness Impacts of Climate Change Mitigation
Policies
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Analysis of the Economic, Environmental, and Public Health Impact
and Potential Revenues in the State of Minnesota

Economic Impact Modeling for the Midwestern Governors Greenhouse Gas
Reduction Accord

References




