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Appendix D: 
Sustainable Communities 
Strategy Documentation and 
Related Information 

This appendix includes documentation in support of the Sustainable Communities 
Strategy (SCS) pursuant to California Senate Bill 375 (Steinberg, 2008) (SB 375) and 
describes how San Diego Forward: The 2021 Regional Plan (2021 Regional Plan) fulfills 
requirements of the SCS as described in SB 375,1 including: 

• Submittal of the Technical Methodology to Estimate Greenhouse Gas (GHG) Emissions for 
the 2021 Regional Plan and SCS from the San Diego Association of Governments 
(SANDAG) to the California Air Resources Board (CARB) and letter from CARB accepting 
this Technical Methodology  

• SB 375 GHG Targets set by CARB and Results of GHG Emissions Reductions 

• Matrix that outlines the requirements of the SCS as described in SB 375 and California 
Assembly Bill 805 (Gonzalez Fletcher, 2017) (AB 805) and where the 2021 Regional Plan 
addresses the requirements—either in specific chapters of the 2021 Regional Plan or in 
specified appendices  

• Resource areas and farmland in the region 

• SB 375 Areas for Transit Priority Projects and California Senate Bill 743 (Steinberg, 2013) 
(SB 743) Transit Priority Areas 

Technical Methodology to Estimate Greenhouse Gas Emissions 
Pursuant to SB 375, CARB is required to review each metropolitan planning organization’s 
(MPO’s) proposed Technical Methodology for quantifying GHG emissions reductions from 
the SCS as well as the final quantification. The Technical Methodology to Estimate GHG 
Emissions for the 2021 Regional Plan and SCS was first submitted to CARB on 
September 25, 2020. SANDAG coordinated with CARB staff on review and edits to the 
Technical Methodology prior to submitting a Final Technical Methodology to CARB on 
February 26, 2021. Attachment 1 includes: 

• April 20, 2021, correspondence from CARB to SANDAG regarding Technical 
Methodology to Estimate GHG Emissions 

• February 26, 2021, correspondence from SANDAG to CARB regarding Technical 
Methodology to Estimate GHG Emissions for the 2021 Regional Plan and SCS 

 
1 Pursuant to Government Code Section 65080(d)(2), SANDAG is required to adopt and submit its update to 

San Diego Forward: The 2015 Regional Plan by December 31, 2021. 
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Senate Bill 375 Greenhouse Gas–Reduction Targets Set by 
California Air Resources Board and Results of Greenhouse Gas 
Emissions Reductions 
In 2010, CARB established the original SB 375 regional GHG-reduction targets for each 
MPO for years 2020 and 2035. For the San Diego region, the carbon dioxide (CO2) 
reductions were set at 7% and 13% per capita for cars and light trucks from 2005, 
respectively. In 2018, CARB approved updated targets that reflect more aggressive per 
capita CO2 reductions of 15% for 2020 and 19% for 2035 compared to 2005.  

2020 Greenhouse Gas–Reduction Target 
SANDAG has prepared an estimate for CO2 reductions in 2020 using a fusion of existing 
data and estimated regional travel. Because there are no direct methods for measuring 
either vehicle miles traveled (VMT) or GHG emissions, SANDAG must deploy estimation 
techniques to determine whether the 2020 GHG-reduction target was met. In line with 
CARB SCS evaluation guidelines, SANDAG adjusted the regional VMT estimate for 2020 
from the activity-based model system (ABM2+) based on observed freeway counts, 
speeds, and VMT estimates from the Caltrans Performance Measurement System (PeMS). 
The adjusted VMT data tables are then used within EMFAC 2014 for CO2 emissions 
modeling. Based on this methodology, the San Diego region reduced per capita CO2 
emissions by 17.9% in 2020 compared to 2005 baseline, which exceeds the 2020 target set 
for SANDAG of 15% reduction. Attachment 2 contains the methodology for calculating the 
estimate for CO2 reductions in 2020. 

PeMS measured data for 2020 was significantly impacted by COVID-19 due to 
intermittent stay-home orders; changes in employment, employee work location, and 
telework; tourism travel; package and food delivery; crossborder travel restrictions; 
declines in public transit ridership; and price of gasoline, among many other impacts. 

2035 Greenhouse Gas–Reduction Target 
Implementation of the SCS is estimated to result in a 20% CO2 emissions reduction for 
cars and light-duty trucks by 2035. The GHG reductions for the 2021 Regional Plan were 
calculated using the CARB model EMFAC 2014 and adjustment factors provided by CARB 
to account for differences in emissions rates between EMFAC 2007 (used to set the 
original targets in 2010) and EMFAC 2014. Off-model calculators were used to calculate 
emissions reductions associated with strategies that are not accounted for in SANDAG 
travel demand modeling tools (see Table D.4). Table D.1 summarizes the CO2 per capita 
reductions from on-model and off-model strategies after accounting for the EMFAC 
adjustment factor and induced demand adjustment factor. Attachment 3 contains the 
methodology for calculating the induced demand adjustment factor. 
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Table D.1: Summary of CO2 Per Capita Reductions as Compared to 2005: On- and  
Off-Model Results and Adjustment Factors 

Summary of CO2 Per Capita Reductions as Compared to 2005: 
On- and Off-Model Results and Adjustment Factors 

 2035 

Per Capita Reduction (On-Model Results Only) −19.3% 
Per Capita Reduction (Off-Model Results Only) −3.01% 
CARB Adjustment Factor for EMFAC 2007–2014 1.7% 
Induced Demand Adjustment Factor 0.20% 
Per Capita Reductions −20.4% 

2050 Estimated Greenhouse Gas Reduction  
While the state does not set a 2050 target for GHG emissions reduction, similar methods 
were used to estimate per capita CO2 emissions reductions from cars and light-duty 
trucks as a percent reduction compared to 2005 levels. It is important to note that after 
2035, SANDAG is not proposing to continue the Regional Electric Vehicle (EV) Incentive 
Program due to Executive Order N-79-20 requiring all new cars and passenger trucks sold 
in California to be zero-emission vehicles. After 2035, SANDAG also assumes that free-
floating carsharing programs may sunset due to the rise and popularity of on-demand 
ridehailing services. These assumptions result in lower “off-model” reductions in 2050 
(see Table D.4). For 2050, on-model CO2 reduction is −20.3% and off-model CO2 reduction 
is −2.61%. After applying the CARB adjustment factor of 1.6% and an induced demand 
adjustment factor of 0.27%, estimated CO2 reductions for 2050 are −21%. 

2021 Regional Plan Strategy Quantification 
The strategies in the 2021 Regional Plan that contribute to GHG reductions toward the 
region’s target span a wide range of scenarios employing methods to influence the 
performance of the region’s transportation system. The elements of these strategies can 
be broken down into Transportation System Infrastructure and Operations, Demand 
Management, Land Use, and Zero-Emission Vehicles. As described in Table D.2, some 
strategies included in the 2021 Regional Plan are a continuation or expansion of strategies 
from the 2015 Regional Plan, while some strategies are new for the 2021 Regional Plan. 
The quantification approach for each strategy is indicated in Table D.2. Chapter 3 and 
Appendix B: Implementation Actions describe the commitments or key actions that 
implement the 2021 Regional Plan strategies. 

The two main quantification approaches are the SANDAG regional travel demand model 
ABM2+ and a set of off-model calculators developed to handle elements that cannot be 
treated by ABM2+. Appendix S: Travel Demand Modeling Tools includes documentation of 
the travel demand model and off-model calculators. The selected approach for each 
strategy element is based first upon a determination of whether that element can be 
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represented in the ABM2+ travel demand model. This determination has been made 
based upon the ABM2+ technical documentation, the ABM2+ sensitivity analysis report, 
and the findings of the ABM2+ technical advisory committee. As described in the 
Technical Methodology submitted to CARB (Attachment 1), those elements that cannot 
be represented in ABM2+ were then considered for off-model quantification based upon 
the expected impact of that element on the overall performance of the transportation 
system as well as an identification of a feasible off-model methodology and associated 
recommendations from CARB and prior off-model developments (at SANDAG and other 
MPOs). SANDAG contracted with the University of California Institute of Transportation 
Studies (UCITS) through the UC Irvine campus to validate the overall quantification 
approaches along with the development and updating of the off-model quantification 
approach. The UCITS assessment is also included in Appendix S.  
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Table D.2: Quantification Approach for 2021 Regional Plan Strategies 

Quantification Approach for 2021 Regional Plan Strategies 

Strategy Inclusion in Prior SCS? Quantification Approach 

Transportation System Infrastructure and Operations 
Complete Corridors and Transit Leap: 
• Managed Lanes 
• High-Occupancy Vehicle (HOV)/ 

High-Occupancy Toll (HOT) policies 
• Regional Bike Network 
• Commuter Rail 
• Light Rail 
• Next Generation Rapid 
• Local Bus 

Yes. 2021 SCS expands on these strategies. Coded as transportation network improvements 
in ABM2+. 

Mobility Hubs and Flexible Fleets: 
• Local Complete Streets 
• Parking management 
• Microtransit 
• Micromobility 
• Pooled Transportation Network Companies 

(TNCs) 
• E-bikes 

Mobility Hubs were introduced in the prior SCS, 
but investment and specific geographic 
information was limited, as were associated 
strategies and fleet assumptions. 

Mobility Hubs are used as a geographic area for 
applying Complete Streets, parking, microtransit, 
and micromobility strategies in ABM2+. 

Pooled TNCs and e-bikes are reflected in mode 
choices in ABM2+. 

Next Operating System (Next OS): 
• Active Transportation Demand Management 

(ATDM) 
• Smart Signals 

Yes. 2021 SCS expands on these strategies. ATDM reflected as improved travel reliability in 
ABM2+. 
Smart Signals reflected as reduced intersection 
delays in ABM2+. 

Demand Management 
Telework Yes. Ability to capture primarily and occasional 

telework is new. 
Primarily and occasional teleworker assumptions 
applied in ABM2+. 

Pooled rides (private) Yes, off-model in prior SCS. Off-Model 
Vanpool Yes, off-model in prior SCS. Off-Model 
Carshare Yes, off-model in prior SCS. Off-Model 
Regional Transportation Demand Management 
(TDM) Ordinance 

No, new off-model calculator. Off-Model 
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Quantification Approach for 2021 Regional Plan Strategies 

Strategy Inclusion in Prior SCS? Quantification Approach 
Pricing strategies: 
• Road usage charge 
• Transit Fare Subsidies 
• Congestion pricing/toll rates 
• Parking 
• TNC fees 

Carryover pricing strategies include congestion 
pricing/toll rates, parking pricing. 

New pricing strategies include road usage charge, 
transit fare subsidies, and TNC fees. 

Pricing strategies reflected in ABM2+ as follows: 
• Road usage charge: per-mile charge added to 

the auto operating cost. 
• Transit Fare Subsidies: one-way and daily 

transit fares defined for each service type 
• Congestion pricing/tolled rates: per-mile tolls 

defined by time of day for each Managed Lane 
corridor and fixed-fee tolls for the SR 125 
toll road. 

• Parking: hourly, daily, and monthly rates 
applied to certain Mobility Hub areas and 
charged to auto trips destined for those 
specified areas. 

• TNC fees: applied as fixed fee per trip. 

Land Use 
SCS Land Use Pattern that considers: 
• Job–Housing Balance 
• Mixing of uses 
• Transit-Oriented Development 
• Regional Housing Needs Assessment 

Yes. The 2021 SCS includes expanded land use 
policies reflected in the SCS land use pattern. 

Mobility Hub areas used as a framework for the 
allocation of housing and jobs in the land use 
pattern developed in Integrated Land Use, 
Demographic, and Economic Model (I-LUDEM) 
and impact modeled in ABM2+. 

Zero-Emission Vehicles 
Regional EV Charger Program Yes, off-model in prior SCS. The 2021 SCS includes 

an expanded EV Charger Program. 
Off-Model 

Regional EV Incentive Program No. The EV Incentive Program is a new SCS 
strategy. 

Off-Model 
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Strategies Applied in ABM2+ 
Strategies applied in ABM2+ have underlying parameters used to represent the modes 
and policies described in Table D.2. Table D.3 defines the assumptions used to apply 
various strategies to ABM2+ for the year 2035. 
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Table D.3: Strategies Applied in ABM2+ for the Year 2035 

Strategies Applied in ABM2+ for the Year 2035 

Category Input Description 2035 

Managed Lanes 

HOV and toll assumptions ML3+ (all ML facilities are priced) – Vehicles carrying three or 
more persons are allowed and pay no toll for use. Single-
occupancy vehicles and two-person vehicles that pay a toll 
are permitted to use the facility. 

Pricing ($2020) 
Managed Lane/HOT rates $0.30/mile a.m. and p.m. peak 

$0.30/mile off-peak 

Regional road usage charge $0.03/mile 

Parking Cost ($2020) 

Urban shed, major employment centers,  
U.S.–Mexico border 

Hourly: $3.25 
Daily: $25 
Monthly: $350 

Central Mobility Hub Hourly: $5 
Daily: $39 
Monthly: $450 

Coastal Communities Hourly: $2.25 
Daily: $16 
Monthly: $250 
(Add in Imperial Beach, Coronado, and La Jolla) 

Suburban Communities Hourly: $1.50 
Daily: $12 
Monthly: $150 

Telework Rates for primary and occasional teleworkers Primarily telework: 10.9% 
Occasional telework: 11.8% 

TNCs ($2020) 
TNC fee (single) Fixed: $1.25/trip 

TNC fee (shared) Fixed: $0.65/trip 

Micromobility 

Speed 15 mph average 

Cost ($2020) Micromobility cost: $1 fixed + $0.20/min 
$0 for access/egress to transit 

Wait time 3 minutes in urban, 5 minutes suburban 

Constant 60 minutes 

Value of time ($2020) $15 

E-Bikes Personally owned e-bike 36% of privately owned bikes are e-bikes 
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Strategies Applied in ABM2+ for the Year 2035 

Category Input Description 2035 

Microtransit 

Speed 17 mph 

Flat fare ($2020) $1.25 one way/$3 day 

Wait time 4 minutes 

Access time 0 minutes 

Constant 120 minutes 

Maximum distance 3 miles 

Transit Fares ($2020) 

Local bus, arterial Rapid, some non-Express Freeway Rapids, 
Express Bus, Trolley, and SPRINTER 

$1.25 one way/$3 day 

Express Freeway Rapid $2.50 one way/$6 day 

Commuter Rail $3 one way/$6 day 

COASTER Connection, Automated People Mover Free 

ATDM 
Capacity increase from Integrated and Cooperative 
Management of roadway system yielding increase in 
travel reliability 

7% unreliability reduction 

Smart Signals Benefits from reduced intersection delays Delay at signalized intersections decreased by 20% (arterials) 
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Off-Model Strategies 
SANDAG has included five off-model strategies to estimate GHG emissions reductions 
from programs that cannot be applied in ABM2+. These include vanpool, carshare, pooled 
rides, Regional TDM Ordinance, and EV programs. The EV programs consist of both a 
Vehicle Incentive Program and an EV Charging Incentive Program. Both EV programs are 
modeled in a single calculator to capture the interactions between the two programs and 
avoid double counting of emissions reductions. Details on the methods and assumptions 
of the off-model calculators are included in Appendix S. Table D.4 summarizes the CO2 
reductions associated with each off-model strategy.  

Table D.4: Summary of Off-Model Strategies: Percent Per Capita CO2 Reduction as 
Compared to 2005 

Summary of Off-Model Strategies: 
Percent Per Capita CO2 Reduction as Compared to 2005 

Off-Model Strategy 2035 2050 

Vanpool 0.31% 0.32% 
Carshare 0.17% — 
Pooled Rides 0.01% 0.01% 
Regional TDM Ordinance 0.37% 0.56% 
EV Programs (Vehicle Incentive and Charger Program) 2.15% 1.72% 
Total 3.01% 2.61% 

Sustainable Communities Strategy and Regional 
Comprehensive Plan Regulation Information 
Table D.5 summarizes where the 2021 Regional Plan addresses SCS and 
Regional Comprehensive Plan regulations. 
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Table D.5: Sustainable Communities Strategy and Regional Comprehensive Plan Regulation Information 

Sustainable Communities Strategy and Regional Comprehensive Plan Regulation Information 

 Regulatory Text Addressed 

SCS Requirement 

California Government Code (CGC) Section 65080(b)(2)(B) 
Each metropolitan planning organization shall prepare a 
sustainable communities strategy subject to the 
requirements of Part 450 of Title 23 of and Part 93 of Title 40 
of the Code of Federal Regulations, including the requirement 
to utilize the most recent planning assumptions considering 
local general plans and other factors. The sustainable 
communities strategy shall: 

The focus of Chapter 2 is the Sustainable Communities 
Strategy (SCS); however, components of the SCS are 
integrated throughout the 2021 Regional Plan chapters and 
appendices. 

Land Use 

CGC Section 65080(b)(2)(B)(i) Identify the general location of 
uses, residential densities, and building intensities within 
the region. 

See Regional Plan Chapter 2 and Appendices D 
(Sustainable Communities Strategy Documentation and 
Related Information) and F (Regional Growth Forecast and 
Sustainable Communities Strategy Land Use Pattern). 

Housing Goals CGC Section 65080(b)(2)(B)(vi) Consider the state housing 
goals specified in Sections 65580 and 65581. 

See Regional Plan Chapter 2 and Appendix K (Regional 
Housing Needs Assessment Plan). 

 

CGC Section 65080(b)(2)(B)(ii) Identify areas within the region 
sufficient to house all the population of the region, including 
all economic segments of the population, over the course of 
the planning period of the regional transportation plan taking 
into account net migration into the region, population 
growth, household formation and employment growth. 

See Regional Plan Chapter 2 and Appendices F (Regional 
Growth Forecast and Sustainable Communities Strategy 
Land Use Pattern) and K (Regional Housing Needs 
Assessment Plan). 

 

CGC Section 65080(b)(2)(B)(iii) Identify areas within the region 
sufficient to house an eight-year projection of the regional 
housing need for the region pursuant to Section 65584. 

See Regional Plan Chapter 2 and Appendices F (Regional 
Growth Forecast and Sustainable Communities Strategy 
Land Use Pattern), and K (Regional Housing Needs 
Assessment Plan). 

Natural Resources 

CGC Section 65080(b)(2)(B)(v) Gather and consider the best 
practically available scientific information regarding resource 
areas and farmland in the region as defined in subdivisions 
(a) and (b) of Section 65080.01. 

See Regional Plan Chapter 2 and Appendices D 
(Sustainable Communities Strategy Documentation and 
Related Information) and AA (Regional Habitat 
Conservation Vision). 

Transportation Network 
CGC Section 65080(b)(2)(B)(iv) Identify a transportation 
network to service the transportation needs of the region. 

See Regional Plan Chapters 1 and 2. Also see Appendices A 
(Transportation Projects, Programs, and Phasing) and T 
(Network Development and Performance). 
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Sustainable Communities Strategy and Regional Comprehensive Plan Regulation Information 

 Regulatory Text Addressed 

Meeting GHG 
Reduction Targets 

CGC Section 65080(b)(2)(B)(vii) Set forth a forecasted 
development pattern for the region, which, when integrated 
with the transportation network and other transportation 
measures and policies, will reduce the greenhouse gas 
emissions from automobiles and light trucks to achieve, if 
there is a feasible way to do so, the greenhouse gas emission 
reduction targets approved by the state board. 

See Regional Plan Chapters 2 and 3. Also see Appendices B 
(Implementation Actions), D (Sustainable Communities 
Strategy Documentation and Related Information), and F 
(Regional Growth Forecast and Sustainable Communities 
Strategy Land Use Pattern). 

Meeting Federal Air Quality 
Requirements 

CGC Section 65080(b)(2)(B)(viii) Allow the regional 
transportation plan to comply with Section 176 of the federal 
Clean Air Act (42 U.S.C. §7506). 

See Regional Plan Chapter 2 and Appendix C (Air Quality 
Planning and Transportation Conformity). 

Informational Meetings 

CGC Section 65080(b)(2)(E) The metropolitan planning 
organization shall conduct at least two informational 
meetings in each county within the region for members of 
the board of supervisors and city councils on the sustainable 
communities strategy and alternative planning strategy, if 
any. The metropolitan planning organization may conduct 
only one informational meeting if it is attended by 
representatives of the county board of supervisors and city 
council members representing a majority of the population in 
the incorporated areas of that county. 

See Appendix G (Public Involvement Program). 

Public Participation Plan 

CGC Section 65080(b)(2)(F) Each metropolitan planning 
organization shall adopt a public participation plan, for 
development of the sustainable communities strategy and an 
alternative planning strategy, if any, that includes all of the 
following:  

See Appendix G (Public Involvement Program). 

Public Participation Plan – 
Outreach 

CGC Section 65080(b)(2)(F)(i) Outreach efforts to encourage 
the active participation of a broad range of stakeholder 
groups in the planning process, consistent with the agency’s 
adopted Federal Public Participation Plan, including, but not 
limited to, affordable housing advocates, transportation 
advocates, neighborhood and community groups, 
environmental advocates, home builder representatives, 
broad-based business organizations, landowners, commercial 
property interests, and homeowner associations. 

See Appendix G (Public Involvement Program). 
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Sustainable Communities Strategy and Regional Comprehensive Plan Regulation Information 

 Regulatory Text Addressed 

Public Participation Plan – 
Consultation 

CGC Section 65080(b)(2)(F)(ii) Consultation with congestion 
management agencies, transportation agencies, and 
transportation commissions. 

See Appendix G (Public Involvement Program). 

Public Participation – 
Workshops 

CGC Section 65080(b)(2)(F)(iii) Three workshops throughout 
the region to provide the public with the information and 
tools necessary to provide a clear understanding of the issues 
and policy choices. Each workshop, to the extent practicable, 
shall include urban simulation computer modeling to create 
visual representations of the SCS and the alternative planning 
strategy. 

See Appendix G (Public Involvement Program). 

Public Participation Plan – 
SCS Public Review 

CGC Section 65080(b)(2)(F)(iv) Preparation and circulation of a 
draft SCS and an alternative planning strategy, if one is 
prepared, not less than 55 days before adoption of a final 
regional transportation plan. 

See Appendix G (Public Involvement Program). 

Public Participation Plan – 
Public Hearings 

CGC Section 65080(b)(2)(F)(v) At least three public hearings 
on the draft sustainable communities strategy in the regional 
transportation plan and alternative planning strategy, if one is 
prepared. If the metropolitan transportation organization 
consists of a single county, at least two public hearings shall 
be held. To the maximum extent feasible, the hearings shall 
be in different parts of the region to maximize the opportunity 
for participation by members of the public throughout the 
region. 

See Appendix G (Public Involvement Program). 

Public Participation Plan – 
Public Notice 

CGC Section 65080(b)(2)(F)(vi) A process for enabling 
members of the public to provide a single request to receive 
notices, information, and updates. 

See Appendix G (Public Involvement Program). 

Consideration of Spheres of 
Influence Adopted by 
Local Agency Formation 
Committee 

CGC Section 65080(b)(2)(G) In preparing a sustainable 
communities strategy, the metropolitan planning 
organization shall consider spheres of influence that have 
been adopted by the local agency formation commissions 
within its region. 

See Appendix F (Regional Growth Forecast and Sustainable 
Communities Strategy Land Use Pattern). 
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Sustainable Communities Strategy and Regional Comprehensive Plan Regulation Information 

 Regulatory Text Addressed 

CARB GHG Reduction 
Targets for San Diego 
Region 

CGC Section 65080(b)(2)(H) Prior to adopting a sustainable 
communities strategy, the metropolitan planning 
organization shall quantify the reduction in greenhouse gas 
emissions projected to be achieved by the sustainable 
communities strategy and set forth the difference, if any, 
between the amount of that reduction and the target for the 
region established by the state board. 

See Regional Plan Chapter 2. Also see Appendices D 
(Sustainable Communities Strategy Documentation and 
Related Information) and S (Travel Demand Modeling 
Tools). 

Consideration of Financial 
Incentives for Cities and 
Counties with Resource 
Areas or Farmlands 

CGC Section 65080(b)(4)(C) The metropolitan planning 
organization or county transportation agency, whichever 
entity is appropriate, shall consider financial incentives for 
cities and counties that have resource areas or farmland, as 
defined in Section 65080.01, for the purposes of, for example, 
transportation investments for the preservation and safety of 
the city street or county road system and farm-to-market and 
interconnectivity transportation needs. The metropolitan 
planning organization or county transportation agency, 
whichever entity is appropriate, shall also consider financial 
assistance for counties to address countywide service 
responsibilities in counties that contribute towards the 
greenhouse gas emission reduction targets by implementing 
policies for growth to occur within their cities. 

See Regional Plan Chapter 3 and Appendix B 
(Implementation Actions). 

Regional Comprehensive 
Plan Requirements from 
AB 805 

Public Utilities Code (PUC) 132360.1(b) The regional 
comprehensive plan shall address the greenhouse gas 
emissions reduction targets set by the State Air Resources 
Board as required by Section 65080 of the Government Code 
and include strategies that provide for mode shift to public 
transportation.  

See Regional Plan Chapter 2. Also see Appendices A 
(Transportation Projects, Programs, and Phasing), B 
(Implementation Actions), and T (Network Development 
and Performance). 

PUC 132360.1(c) The regional comprehensive plan shall 
identify disadvantaged communities as designated pursuant 
to Section 39711 of the Health and Safety Code and include 
transportation strategies to reduce pollution exposure in 
these communities.  

See Regional Plan Chapter 2. Also see Appendix H (Social 
Equity: Engagement and Analysis). 
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Resource Areas and Farmland in the San Diego Region 
The following maps show projected land use and natural resource areas for 2035 and 2050. 
The land use maps in Figures D.1 (2035 Land Use) and D.2 (2050 Land Use) were generated 
using the Series 14 Regional Growth Forecast and SCS Land Use Pattern where future 
development and growth is concentrated in urbanized areas near existing and future 
transportation networks (detailed information can be found in Appendix F: Regional 
Growth Forecast and Sustainable Communities Strategy Land Use Pattern). San Diego’s 
vast amounts of natural land and resources are valuable for conservation and recreation. 
Figures D.3 through D.7 show where vegetation, existing and proposed habitat 
conservation lands, wetlands, important agricultural lands, and other natural resources are 
located within the San Diego region. One of the strategies of the 2021 Regional Plan is to 
preserve natural resources and farmland to the extent feasible for current and future 
residents and visitors to the region. 
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Figure D.1: 2035 Sustainable Communities Strategy Land Use Pattern 
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Figure D.2: 2050 Sustainable Communities Strategy Land Use Pattern 
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Figure D.3: Existing San Diego Region Wetlands 
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Figure D.4: Existing San Diego Region Important Agricultural Lands 
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Figure D.5: Existing and Proposed San Diego Region Habitat Conservation Lands 
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Figure D.6: Existing San Diego Region Generalized Vegetation 
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Figure D.7: San Diego Region Potential Aggregate Supply Sites 

 



 

San Diego Forward: The 2021 Regional Plan D-23 

Transit Priority Projects Under Senate Bill 375 
SB 375 provides a streamlined environmental review for Transit Priority Projects2 that, 
among other things, are located within a half mile of a “major transit stop,” defined in 
Public Resources Code Section 21064.3,3 or “high-quality transit corridor,” defined as a 
corridor with fixed-route bus service with service intervals no longer than 15 minutes 
during peak commute hours. Figures D.8 and D.9 depict potential areas for 
Transit Priority Projects based on the 2035 and 2050 transit systems, respectively. 

  

 
2 “Transit Priority Project” is defined in Public Resources Code Section 21155.1. 
3 “Major transit stop” means a site containing any of the following: 

a. An existing rail or Bus Rapid Transit station. 
b. A ferry terminal served by either a bus or rail transit service. 
c. The intersection of two or more major bus routes with a frequency of service interval of 15 minutes or 

less during the morning and afternoon peak commute periods. 
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Figure D.8: 2035 Potential Areas for Transit Priority Projects 
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Figure D.9: 2050 Potential Areas for Transit Priority Projects 
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Transit Priority Areas Under Senate Bill 743 
SB 743 provides for streamlined environmental review for projects within Transit Priority 
Areas, which is an area within a half mile of a “major transit stop,” defined in Public 
Resources Code 21064.3.4 Figures D.10 and D.11 depict Transit Priority Areas as defined by 
SB 743 based on the 2035 and 2050 transit systems, respectively. 

  

 
4 “Major transit stop” means a site containing any of the following: 

a. An existing rail or Bus Rapid Transit station. 
b. A ferry terminal served by either a bus or rail transit service. 
c. The intersection of two or more major bus routes with a frequency of service interval of 15 minutes or 

less during the morning and afternoon peak commute periods. 
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Figure D.10: 2035 Transit Priority Areas 
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Figure D.11: 2050 Transit Priority Areas 
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Attachments 

Attachment 1A: Correspondence from California Air Resources Board to 
SANDAG regarding Technical Methodology to Estimate Greenhouse Gas 
Emissions 

Attachment 1B: Correspondence from SANDAG to California Air Resources 
Board regarding Technical Methodology to Estimate Greenhouse Gas 
Emissions for San Diego Forward: The 2021 Regional Plan and SCS 

Attachment 2: Senate Bill 375 2020 Greenhouse Gas Reduction Estimate 

Attachment 3: Senate Bill 375 Greenhouse Gas Adjustment Due to 
Induced Demand 
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Figure 2: Draft 2035 Bikeshare Coverage Areas 
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Figure 3: Draft 2035 NEV Microtransit Coverage Areas 
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Figure 4: Draft 2035 Commuter Shuttle Microtransit Coverage Area 
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Table 22: Microtransit Commuter Shuttle Mode Choice Parameters, Microtransit CO2 Emissions Calculator 

Parameter Source Details 
Average NEV trip 
distance 

 Based on trip estimates provided by FRED, 2/11/19, average trip 
distances vary between 1 - 1.7 miles per ride. It is assumed that 
trip distances would reflect current trends given that NEV 
services would be deployed within defined areas and primarily 
fulfill trips less than 2 miles 

NEV shuttle mode 
share 

Van Grove, 2019 
SANDAG ABM 14.0.1 

Estimated based on FRED reported utilization of approximately 
17,500 monthly rides in 2018 (Van Grove, 2019),  person trips 
that are 2-miles or shorter in the existing NEV shuttle service 
area, and an average of 30 service days per month 

Coefficient of in-
vehicle travel time 
(civt) (utils/minute) 

SANDAG ABM 14.0.1 
Trip mode choice model, work tours 

SANDAG ABM value (-0.032 utils/minute). Used to calculate 
elasticity of demand with respect to travel time.  Input to the 
demand elasticity formula and mode choice model 

Ratio of out of 
vehicle to in vehicle 
time coefficient 

 
Ratio (2.5) reflects best practices for travel demand models 

Average value of 
time  

Preliminary Series 14 Forecast Derived value ($9.80/hour), estimated as one-third median 
household income for San Diego region ($61,400), expressed as 
an hourly wage rate ($29.52/hour).   The value of time is used to 
calculate an average coefficient of cost, for the commuter shuttle 
mode choice model 

Cost coefficient  Derived value (-0.0020) from the definition of value of time 
(marginal disutility of time / marginal disutility of cost); 0.6 is a 
unit conversion factor required because VOT is in $/hour, civt is 
in minutes, and cost should be expressed in cents 

Microtransit mode-
specific constant 

 The commuter shuttle microtransit alternative specific constant 
was asserted at a value equivalent to 20 minutes of in-vehicle time 
(-0.64) 
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Calculator Inputs 

Table 23 summarizes the calculator inputs for each future year scenario. 

Table 23: Scenario Inputs, Microtransit CO2 Emissions Calculator 

Data Item Source Required Input Data 
Microtransit 
coverage area (NEV 
and Commuter 
Shuttle services) 
   

Draft San Diego Forward: The 
2019-2050 Regional Plan  

For each scenario year and Master Geographic Reference Area 
(MGRA): 

• MSA Id 
• TAZ Id 
• Area (acres) 
• NEVSHUTTLE_FLAG -- NEV shuttle service flag (1 if 

service operates in MGRA, 0 otherwise) 
• CBSHUTTLE_FLAG – Commuter shuttle service flag:  
o 1 if Downtown San Diego 
o 2 if Sorrento Valley 
o 3 if Kearny Mesa 
o 4 if UTC 
o 5 if East Carlsbad 
o 6 if Mission Valley 
o 7 if Camp Pendleton 
o 8 if Naval Base Coronado, Naval Amphibious Base 

Coronado 
o 9 if MCAS Miramar 
o 10 if Naval Base San Diego 
o 11 if Port of San Diego/South of Downtown 
o 0 otherwise 

• OP_YEAR_NEVSHUTTLE -- Year that NEV shuttle 
service becomes operational in this MGRA 

• OP_YEAR_CBSHUTTLE -- Year that commuter 
shuttle service becomes operational in this MGRA 

Population and 
employment 
   

Draft Series 14: 2050 Regional 
Growth Forecast/San Diego 
Forward: The Regional Plan in 
ABM 14.0.1 

For each scenario year and Master Geography Reference Area 
(MGRA): 

• Strategy year 
• NEVSHUTTLE_FLAG -- NEV shuttle service flag (1 if 

service operates in MGRA, 0 otherwise) 
• CBSHUTTLE_FLAG -- Commuter shuttle service flag 

(see Microtransit Coverage input item above) 
• Total employment 
• Total population 

Regional trips, NEV 
shuttle 
   

SANDAG ABM 14.0.1 
   

For each scenario year: 
• indivTripData_3.csv (SANDAG ABM 14.0.1 output) 
• TAZ-to-TAZ drive alone distance, general purpose 

lanes, median VOT, AM Peak (SANDAG ABM 14.0.1 
output) 

• Process trip data file with 
SANDAG_microtransitCalculatorTables.R to produce 
this summary of trips less than 2 miles long 

o Origin MSA 
o Origin MSA NEV shuttle service flag 
o Destination MSA 
o Destination MSA NEV shuttle service flag 
o Sum of person trips less than 2 miles long 
o Sum of auto trips less than 2 miles long 

 
 
  

SANDAG ABM 14.0.1 For each scenario year: 
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Data Item Source Required Input Data 

Regional trips, 
Commuter shuttle 
   

   • indivTripData_3.csv (SANDAG ABM 14.0.1 output) 
• TAZ-to-TAZ drive alone distance, general purpose lanes, 

AM Peak (SANDAG ABM 14.0.1 AMF output) 
• TAP-to-TAP commuter rail walk to transit skim, AM 

Peak (SANDAG ABM) 
• walkMGRATAPEquivMinutes.csv  
• SANDAG_TAP_TAP_to_MAZ_MAZ_IVT_OVT.R 

generates home to work trips 
• Process trip data file with [SANDAG ABM Transit Mode 

Share.xlsx] to produce these summary matrices of home 
to work trips: 

o Home MSA to employment center destination, total 
home-to-work drive alone trips 

o Home MSA to employment center destination, total 
home-to-work drive alone trips with origins with no or 
poor transit service 

o Home MSA to employment center destination, total 
home-to-work microtransit trips, full fare 

o Home MSA to employment center destination, total 
home-to-work average microtransit trip distance, full 
fare 

o Home MSA to employment center destination, total 
home-to-work microtransit trips, subsidized fare 

o Home MSA to employment center destination, total 
home-to-work average microtransit trip distance, 
subsidized fare 

Emission factors 
   

EMFAC 2014, SANDAG ABM 
14.0.1 

For each scenario year: 
• Running CO2 regional emissions (short tons) 
• Regional vehicle-miles traveled (VMT) 
• Regional vehicle trip starts 
• Trip start CO2 regional emissions (short tons)  

Commuter shuttle 
service operations 
   

Draft San Diego Forward: The 2019-
2050 Regional Plan  

These assumptions define the level of service for commuter 
shuttle service.   

• Commuter shuttle fare (cents) 
• Average vehicle travel speed (mph) 
• Average time waiting for a ride (min) 
• Average access/egress time, total (min) 
• Maximum trip distance (miles) 
• Minimum demand per origin MSA (trips) 
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Assumptions 

In addition to the San Diego data from the “Travel Encinitas” pilot project, data from CBTP initiatives in Portland, 
Oregon, Pleasanton, California, Mill Creek, Washington, and King County, Washington was used to estimate VMT 
and GHG reductions associated with a regional Community-based TDM Outreach program. Based on data from nine 
CBTP cases studies, between 10 and 30 percent of households typically agree to participate and actively engage with 
a Travel Advisor, which results in an average 12 percent reduction in SOV trips. These program assumptions were 
applied to model-based outputs of households within the defined CBTP areas (number of daily driving trips and 
driving trip distance for participating households) to estimate VMT impacts. Evaluations of CBTP programs typically 
focus on impacts during the year after programs are implemented via short surveys; long‐term evaluations that provide 
information on how long behavior change persists due to PTP programs is limited.  

The principle parameters and data items underlying the CBTP CO2 emission calculations are listed in Table 25. 

Table 25: Methodology Parameters, CBTP CO2 Emissions Calculator 

Quantity Overall Approach Inputs and Source 
Market / Market Growth • Target households typically 

within a 5-minute bike shed 
around select high-frequency 
transit stations or regional 
bikeway investments 

• SANDAG ABM data, for each scenario year 
o Households typically within 5-minute 

bike shed including Mid-Coast 
Trolley, Barrio Logan Transit Station, 
City Heights Mid-City Centerline 
Station, Iris Trolley Station, South 
Bay Rapid stations, Grantville Trolley 
Station, 8th Street Station, Costal Rail 
Trail, and Inland Rail Trail. 

Supply • Based on national CBTP case 
studies, estimates participation 
rate, cost, and impact of 
households that participate in 
CBTP 

• CBTP Case Studies 
o Decrease in SOV trips for households 

participating in CBTP 
o CBTP participation rate 
o Cost per households targeted for 

CBTP 
Program VMT • Estimate VMT reduction based 

on average household trips and 
trip length 

• SANDAG ABM data, for each scenario year 
o Average daily one-way driving trips 

per household 
o Average one-way trip length for 

driving trips (miles) 
GHG Emission Factors  • SANDAG ABM 14.0.1 

GHG Emission Calculator Methodology 

The CO2 reduction attributed to CBTP was calculated following the procedures described below.  

1. The number of households was identified within the designated target areas for CBTP to determine the 
number of households participating in CBTP. Based on nine CBTP case studies, it was assumed that an 
average 17 percent of targeted households would participate. 

2. The total number of participating households was multiplied by the average reduction in SOV trips among 
participants. The average daily one‐way driving trips affected was used to calculate the average daily number 
of vehicle trips reduced by participants. 

3. The daily vehicle trips reduced was multiplied by the average one‐way trip length for driving to calculate 
average daily VMT reductions.  
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4. The corresponding CO2 reduction factor was calculated corresponding to the VMT and trip reduction, using 
the EMFAC 2014 CO2 emission rates. 

  



 

Page 46 
 

Figure 5: Draft 2035 – 2050 CBTP Coverage Areas 
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Calculator Inputs 

Table 26 summarizes the Carbon Dioxide emissions calculator inputs for each future year scenario. Table 26 
summarizes the Carbon Dioxide emissions calculator inputs for each future year scenario. 

Table 26: Scenario Inputs, CBTP CO2 Emissions Calculator 

Parameter Source Details 
Average cost per household 
targeted for CBTP 

Portland SmartTrips; Salmon 
Friendly Trips, 2017; Smart 
Trips Pleasanton, 2016; 
Green Lake in Motion, 2015; 
Renton in Motion, 2014; 
Burien in Motion, 2014; Curb 
@ Home, 2017; Travel 
Encinitas, 2014 

The cost per household targeted for CBTP can vary depending on 
households and level of investment. On average, the cost per 
household targeted for CBTP costs $20.56.  
 
This is used to estimate annual program costs in 2025 and 2035. 

Number of households 
targeted for CBTP 

Draft Series 14: 2050 
Regional Growth 
Forecast/San Diego Forward: 
The Regional Plan in ABM 
14.0.1 

The total number of households within the defined CBTP 
coverage areas. 

Average participation rate Portland SmartTrips; Salmon 
Friendly Trips, 2017; Smart 
Trips Pleasanton, 2016; 
Green Lake in Motion, 2015; 
Renton in Motion, 2014; 
Burien in Motion, 2014; Curb 
@ Home, 2017; Travel 
Encinitas, 2014 

On average, 17 percent on households targeted for CBTP 
participate  

Average reduction in SOV 
trips for participating 
households 

Portland SmartTrips; Salmon 
Friendly Trips, 2017; Smart 
Trips Pleasanton, 2016; 
Green Lake in Motion, 2015; 
Renton in Motion, 2014; 
Burien in Motion, 2014; Curb 
@ Home, 2017; Travel 
Encinitas, 2014 

On average, households that participate in CBTP decrease their 
SOV trips by 12 percent 

Average daily one-way 
driving trips per household 

SANDAG ABM 14.0.1 
 

The average daily one-way trips vary by scenario year: 2016, 
2020, and 2025 data is from no-build scenario and 2035 is from 
Scenario E from ABM 14.0.1 

Average one-way trip 
length for driving trips 
(miles) 

SANDAG ABM 14.0.1 
 

The average one-way trip length for driving trips varies by 
scenario year: 2016, 2020, and 2025 data is from no-build 
scenario and 2035 is from Scenario E from ABM 14.0.1 

Emission factors 
 

EMFAC 2014, SANDAG 
ABM 14.0.1 

For each scenario year: 
• Running CO2 regional emissions (short tons) 
• Regional vehicle-miles traveled (VMT) 
• Regional vehicle trip starts 
• Trip start CO2 regional emissions (short tons) 
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Results 

Table 27 summarizes the vehicle trip, VMT and CO2 reductions attributed to CBTP. 

Table 27: CBTP VMT and GHG Emission Reductions 

Variable 2025 2035 2050 
Total daily vehicle trip reductions 

Final results pending selection of the preferred 
network scenario 

Total daily VMT reductions 
GHG reduction due to cold starts (short tons) 
GHG reduction due to VMT (short tons) 
Total daily GHG reduction (short tons) 
Total population 
Daily per capita GHG reduction (lbs/person) 
Daily per capita GHG reduction, change in percent 

 
 
 
 
 
 
 
 
 
 



Appendix F 
SANDAG Vanpool Calculator 
Review and Comparison



Vanpool Off-Model Methodologies Review 
Daisik (Danny) Nam, Ph.D. and Craig Rindt, Ph.D. 
Institute of Transportation Studies 
University of California, Irvine 

11/13/2020 

Summary 
This document provides a review of SANDAG’s Vanpool off-model calculator (OMC) that was 
originally developed by WSP Inc. (WSP, 2019) as compared to CARB’s recommended 
methodology (CARB 2019a, 2019b).  The methods were found to be consistent with best 
practices.  In addition to the review the vanpool OMC was updated to reflect the most recent 
SANDAG Vanpool Program Data (from May 2020) and the most recent ABM 2+ forecasts. 
There were 590 registered vanpools in May 2020, which reflects decreases in program 
participation due to both major employers who have withdrawn support and to COVID-19 
impacts at the time. Over the past five years, the number of active vanpools has fluctuated 
between 680 and 720 vehicles. The recent active Vanpool demand dropped to 590 van pools, 
which is likely to be affected by COVID-19. Current vanpool program requires at least 80% of 
occupancy for the benefit and at least 20 miles of travel distances within the County. The recent 
growth of teleworking is likely to affect the decrease in vanpools, though any easing of the 
COVID-19 pandemic may have the opposite effect in terms of an increased demand for mobility.  
Since is it too early to know how these potential changes will interact in terms of a trend going 
forward, it is reasonable to use the May 2020 results as an intermediate point of reference. The 
results of the updates produce a somewhat lower per capita reduction (0.35% reduction vs the 
original 0.46% reduction), which is to be expected given the lower vanpool participation rates 
found in May of 2020.  Though this performance is diminished, the calculator’s GHG reduction 
estimates are still significant and may evolve over time. 

Please note that the inputs, assumptions, and emission reduction estimates listed within 
this methodology are draft and are subject to change pending the development of a final 
network and land use scenario to inform the 2021 Regional Plan. 

Review of the SANDAG Vanpool Calculator 
ITS-Irvine reviewed models, assumptions, and modeling inputs. Overall, the vanpool OMC 
follows CARB’s (2019b) recommendations from its Final Sustainable Communities Strategy 
Program and Evaluation Guidelines-Appendices.  This includes specific methodological 
recommendations such as accounting properly for interregional travel and double counting with 
other calculators.  For instance, the vanpool OMC excludes the portion of SCAG’s VMT in 
Internal-External trip (IX) and External-Internal trip (XI), depending on the origin, destination 



coordinates and gateways for origins and destinations. Furthermore, the vanpool calculator 
resolves a double-counting issue by considering average occupancy excluding drivers, thus 
emissions from vans are counted.   

The core modeling inputs to the vanpool calculator include: 
 

● EMFAC 2014 emission factors 
● EMFAC 2014 VMT 
● SANDAG population forecasts  
● SANDAG employment forecasts by industry category per SANDAG ABM classification 
● SCAG employment forecasts by county  
● SANDAG travel time skim data (military/non-military base destinations) 
● Average vanpool mileage (as of May 20, 2020, SANDAG Vanpool Program) 
● Average van capacity (as of May 20, 2020, SANDAG Vanpool Program) 
● Average van occupancy (as of May 20, 2020, SANDAG Vanpool Program) 
● Postal zip code centroid coordinates (used to approximate the distance traveled by 

vanpools outside San Diego County) 
● County gateway centroids (Used to approximate the distance traveled by vanpools 

outside San Diego County) 

No methodological changes to these inputs were deemed necessary by our review other than 
updating the population and travel forecasts (trips, skims, and VMT) from SANDAG’s ABM2+ 
model and the vanpool statistics from the recent program data. 

Table 1 shows the additional parameters and assumptions used in the calculator.  ITS-Irvine’s 
review of the SANDAG Vanpool calculator assessed whether parameter changes were 
appropriate based upon any changes to the literature since the calculators were developed by 
WSP (2019).   We found that the assumptions (i.e., the marginal disutility of travel time and the 
person trips suitable for vanpooling assumptions) are up to date and are consistent with the 
ABM 2+, though parameter updates to the vanpool inventory using the most recent data 
available from SANDAG was warranted. 

Table 1. Parameters and assumptions of SANDAG Vanpool calculator 

Parameter Source Details 

Current vanpool 
inventory 

Active vanpools as of May 
20, 2020, SANDAG 
Vanpool Program) 

Required data for each vanpool includes trip origin, trip 
destination, employment industry (federal military, 
federal non-military, non-federal), van capacity, roundtrip 
mileage.  Trip origin and destination aggregated to 
MSAs if inside San Diego County, and to County if 
outside San Diego County. 

Marginal disutility 
of travel time 

SANDAG ABM 2+ Trip 
mode choice model, Work 
tours 

In-vehicle time coefficient of the work trip mode choice 
model, SANDAG ABM 2+ (the same as ABM14.0.1) 



Total person trips 
that are suitable for 
vanpooling 

U.S. Census Bureau 
(2016).  American 
Community Survey, 2016 
1-Year Release.  

Used to calculate vanpool mode market share, an input 
to the demand elasticity formula (value rounded to 1.6 
million workers). 

 

GHG Emission Calculator Methodology 

ITS-Irvine also reviewed the core methodology employed by the calculator and found it to be 
consistent with CARB’s (2019) Final Sustainable Communities Strategy Program and 
Evaluation Guidelines.  The calculator computes CO2 reductions following the procedure 
described below. 

Establish the current vanpool demand: 

1. The vanpool demand was then tabulated in a trip origin-destination matrix, where the trip 
origin represented the home location and the trip destination was the work location. 
Home and work locations were then identified at the level of Metropolitan Statistical 
Areas (MSA) if they fell within San Diego County, or at the county level if they fell outside 
San Diego County. 

The main assumptions underlying the number of vanpool program participants are based on two 
factors: 

1. Employment growth: it is assumed that the participant rates over employment remain the 
same in the future, thus the number of vanpoolers is a function of the number of 
employees. 

2. Mode shift from travel time savings. Vanpool incentives include the exclusive use of 
managed lanes including High Occupancy Vehicle and  the Interstate-15 Express 
Lanes). The shifted demand is measured from the elasticity approach, which is derived 
from a logit model. Travel time savings from managed lanes attract more vanpoolers, 
which could reduce VMT by mode shift from drive alone.  

Vanpool demand due to regional employment growth: 

2. The total number of vanpools were multiplied within the destination MSA by the 
employment growth rate at the MSA, which was calculated as future year employment 
divided by 2016 employment. The new vanpools due to employment growth were then 
distributed to origin MSAs in the proportions observed in 2016. 

Vanpool demand due to managed lane infrastructure investments: 

3. Compute demand elasticity with respect to travel time. In lieu of observed demand 
elasticities, elasticity of demand was estimated using a logit mode choice model 
formulation. 



4. Calculate average MSA to MSA travel time savings, defined as the difference between 
the travel time experienced when using all available highways, and the travel time 
experienced using general purpose lanes only (excluding HOV and Express Lanes). For 
trip origins outside of San Diego County, the travel time savings are computed only over 
the portion of the trip that occurs within San Diego County. Since the specific location of 
military bases is known, the travel time savings associated with military vanpools is 
computed specifically to the zones that comprise the military bases, rather than an 
average over all of the MSA destinations. 

5. Compute the demand induced by travel time savings by applying the demand elasticity 
formula to the estimated number of vanpools for each scenario year, after accounting for 
employment growth. 

Table 2 shows a summary of the calculated vanpool demand both due to regional employment 
growth and the impact of managed lane investments.  

Table 2. Estimated vanpool demand 

6.  

Vanpool VMT and GHG reductions: 

7. Calculate VMT reduction, which for each van is equal to the average round trip distance 
within San Diego County, multiplied by the number of passengers (excluding the driver). 
It is noteworthy that the calculator only accounts for vanpool travel within San Diego 
County only. Out-of-county distance approximated based on home zip code coordinates. 

8. Calculate the CO2 reduction corresponding to the VMT reduction and reduction in trip 
starts using the Emission Factors (EMFAC) 2014 CO2 emission rates. 

Table 3 shows the estimated VMT and GHG reduction results of the updated vanpool OMC.  
Compared with the estimated results of the original OMC, shown in Table 4, the changes in 
input data had a notable impact on daily per capita GHG reduction because both active 
vanpools and the VMT forecasts have decreased since the updates to the regional model.  
Although the travel time saving of the simulation run from ABM2+ is higher than that of the 
original OMC, the reduction in vanpool participants of the active vanpool program in 2020 have 



significantly affected the results, leading to a smaller per capita GHG reduction in all target 
years versus the original calculator. 

Table 3. Estimated VMT and GHG Reduction Results of the updated Vanpool OMC 

 

Table 4. Estimated VMT and GHG Reduction Results of the original Vanpool OMC 
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Appendix G 
SANDAG Carshare Calculator 
Review and Comparison 



Carsharing Off-Model Methodologies Review 
Daisik (Danny) Nam, Ph.D. and Craig Rindt, Ph.D. 
Institute of Transportation Studies 
University of California, Irvine 

11/13/2020 

Summary 
This document provides a review of SANDAG’s Carsharing off-model calculator (OMC), 
originally developed by WSP, Inc. (WSP, 2019), compared to CARB’s recommended 
methodology (CARB 2019a, 2019b). Generally, the calculator follows the quantification 
methodology steps of CARB’s guidelines and is based upon valid assumptions and up-to-date 
parameters from the literature. The calculator was updated using the most recent ABM 2+ 
forecasts and reflect significant changes to coverage areas in 2035.  The combined impacts of 
these updates lead to approximately double (0.20% reduction vs 0.10% reduction) the estimates 
per capita GHG in the updated calculator versus the original calculator. 

Please note that the inputs, assumptions, and emission reduction estimates listed within 
this methodology are draft and are subject to change pending the development of a final 
network and land use scenario to inform the 2021 Regional Plan. 

Review of the SANDAG Carsharing Calculator 
Upon initial review, we realized it was important to note that there are several types of 
carsharing services, including roundtrip, one-way (either a free-float carshare service or station-
based model), and peer-to-peer, that are relevant for quantification methodologies in CARB’s 
SCS Evaluation Guidelines.  SANDAG’s carsharing calculator only considers roundtrip 
carsharing since other types of carsharing services do not exist in San Diego. Car2go, a free-
float carshare service that was previously operating in San Diego, ceased operation in the 
region in 2016 and left all North American markets in 2020.  

Once establishing the submarket that the calculator is targeting, we reviewed the general 
methodology, which is described in more detail below, and found it consistent with CARB 
guidelines.  We also reviewed the core modeling inputs to the carshare calculator, which 
include: 

● EMFAC 2014 Emission factors 
● EMFAC 2014 VMT 
● SANDAG employment forecasts 
● SANDAG population forecasts  
● SANDAG MGRA residential area (acres) 
● SANDAG MGRA college student enrollment and employment  



● Carshare Mobility Hub coverage (1 if carshare operates in MGRA, 0 otherwise) 
● Carshare College/university coverage (1 if carshare operates in college) 
● Carshare Military base coverage (1 if carshare operates on base, 0 otherwise) 

No methodological changes to these inputs were deemed necessary by our review other than 
updating the population and travel forecasts (trips, skims, and VMT) from SANDAG’s ABM2+ 
model and reviewing the carshare coverage indicators to confirm their correctness. 

Our review also included assessing what parameter changes were appropriate based upon any 
changes to the literature since the calculators were developed by WSP Inc. (2019).  Table 1 
indicates the parameters and assumptions of the calculator.  Our review found that the 
assumptions summarized in the table are based upon valid research and data sources that 
have not been superseded by any literature we could identify. 

Table 1. Parameters and assumptions of SANDAG carsharing calculator 

Parameter Source Details 

Carshare participation 
rate in higher density 
areas 

SANDAG (2017). 2016-2017 
San Diego Regional 
Transportation Study. 

For each scenario year:proportion of 
urban population that will become 
carshare members 

Carshare participation 
rate in lower density 
areas 

Petersen, E., Y. Zhang, and A. 
Darwiche (2016). 

For each scenario year: proportion of 
suburban population that will become 
carshare members 

Membership rate,  Assumed equal to higher 
density area carshare 
participation rates or 2 percent 
of the eligible population 

For each scenario year: proportion of 
college employees that will become 
carshare members 

Daily VMT reduction, 
roundtrip carshare 

Cervero, R. A. Golub, and Nee 
(2007) 

For each scenario year: VMT reduction 
per roundtrip carshare member 

We reviewed models, assumptions, and modeling inputs and found that the carsharing OMC 
follows CARB’s Final Sustainable Communities Strategy Program and Evaluation Guidelines 
and Appendices in terms of data sources, supporting literature for assumptions, and efforts 
avoiding double counting.  For instance, to avoid overestimation and to ensure that GHG 
emission reductions associated with fleet efficiencies are only captured in the SANDAG Electric 
Vehicle Programs off-model calculator, the carshare methodology does not account for fuel-
efficiency of carshare vehicle fleets. Furthermore, the carsharing OMC drops the impact of 
carsharing service in 2050 by assuming that a carsharing service will no longer be available in 
2050 as shared, on-demand services (e.g., ridehailing, microtransit) continue to grow in 
popularity. 



GHG Emission Calculator Methodology 
The CO2 reduction attributed to the three carshare markets—general population, colleges, and 
military bases—is calculated following the procedures described below for each of the markets;  

Carshare participation: 

1. Identify the carshare service coverage areas. In support of regional mobility hub 
planning efforts, the SANDAG TDM program seeks to promote and encourage the 
provision of Carshare within neighborhoods that exhibit similar supporting land uses as 
those where carsharing is provided today such as the region’s employment centers, 
colleges, and military bases: 

a. Mobility hubs (General Population): Define agglomerations of MGRAs and 
aggregated by MSA. The coverage areas vary by scenario year, reflecting 
increasing land use density and a maturing carshare industry. 

b. College/Universities (College Staff and Students): Identify colleges and university 
areas where carshare services will operate in each scenario year. These areas 
are defined as agglomerations of MGRAs and aggregated by MSA. 

c. Military (Military personnel on base): Identify military bases where carshare 
services will operate in each scenario year. The military bases are defined as 
agglomerations of MGRAs and aggregated by MSA. 

2. Calculate the eligible population for carsharing: 

a. General Population: Estimate the eligible population for carsharing, which reside 
within the defined carshare coverage area boundaries and are persons older 
than 18 years old and younger than 65 years old. 

b. College Staff and Students: The eligible student population that is potential 
carshare participants corresponds to the total students enrolled (full-time and 
part-time) in each college/university campus and total staff employed at each 
campus. 

c. Military: Estimated Carshare participants within the region’s military bases 
correspond to the employment at each base. 

3. Calculate the carshare participation, defined as 2 percent of the eligible population in 
higher density areas and 0.5 percent of the eligible population in lower-density areas. 
The population density thresholds that support carshare participation in the region are 
based on the Car2Go service area prior to their exit from the San Diego market. 
Colleges and military bases, participation rates are assumed equal to higher density 
area carshare participation rates or 2 percent of the eligible population. 

Carshare VMT and GHG reductions: 



4. Calculate the VMT reduction from roundtrip carshare, assuming a daily average 
reduction of seven miles per day per roundtrip carshare member (Cervero et al, 2007). 

5. Calculate the CO2 reduction corresponding to the VMT reduction, using the EMFAC 
2014 CO2 emission rates. 

The main assumptions regarding carsharing membership are based on the population density 
and the carshare service coverage area. Table 2 and Table 3 show the eligible employment and 
estimated carshare participation in 2020 and 2035, respectively. The enlarged coverage of 
carshare services in 2035 increases the estimated Carshare participation. The carshare service 
coverage substantially increases to 6,743 MGRAs (Master Geographic Reference Areas) from 
31 MGRA in 2020. As such, it is expected that in 2035 employment centers will have 15,026 
participants. College staff and student participation will increase to 1,735 and 6,607 
respectively. Military bases will include 2,256 participants while there are no participants in 2020 
given the current carshare market in the San Diego region. 

Table 2. Eligible employments and estimated carshare participation in 2020 

 

Table 3. Eligible employments and estimated carshare participation in 2035 

 

Table 4 shows the estimated VMT and GHG reduction results of the updated carshare OMC.  
We also compared it with the results of the original calculator developed by WSP (2019) that are 
shown in Table 5.  This comparison indicates that the changes in input data had a notable 
impact on daily per capita GHG reduction. This is because of changes to the carshare service 
area defined as part of the Regional Mobility Hub network. The number of MGRAs covered by 
the carshare service in 2035 is 6,743 MGRAs and its estimated carshare participation is 25,604 
members. However, the original OMCs estimated 12,068 members from 1,192 MGRAs in the 
same year.  



Table 4. Estimated VMT and GHG Reduction Results of the updated Carshare OMC 

 

Table 5. Estimated VMT and GHG Reduction Results of the original Carshare OMC 
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Pooled Rides Off-Model Methodologies Review 
Daisik (Danny) Nam, Ph.D. and Craig Rindt, Ph.D. 
Institute of Transportation Studies 
University of California, Irvine 

11/13/2020 

Summary 
This document provides a review of SANDAG’s Pooled rides off-model calculator that was 
originally developed by WSP Inc. (WSP, 2019).  The pooled program subsidizes eligible 
employees that currently drive alone to work and are not suitable candidates for commuting by 
vanpool, microtransit, or transit. In addition to subsidy, as the region’s managed lane network 
expands, commuters/non-work related travelers who choose to pool will experience shorter 
travel times than commuters driving alone. This travel time savings will further encourage a shift 
from driving alone to pooling. We compare the calculator to CARB’s recommended 
methodology (CARB 2019a, 2019b) and use the 2019 Transportation Study commissioned by 
SANDAG (SANDAG, 2019) for calibrating the off-model calculator.  We find that the calculator is 
methodology consistent with best practices and, with the parameter updates, uses the most 
recent data available to estimate the anticipated behavior of the population with respect to the 
pooled ride mode in the presence of incentives and managed lane investments.  Updates to the 
calculator using the 2019 TNC Survey lead to smaller estimated GHG reductions than WSP’s 
(2019) original calculator.  Though the results produce nominal reductions to the ABM2+ 
forecasts, we recommend maintaining the calculator for the 2021 Sustainable Communities 
Strategy and reassessing the performance of pooled rides during the next cycle as this is still an 
evolving mode that may gain future acceptance with changes in population attitudes. 

Please note that the inputs, assumptions, and emission reduction estimates listed within 
this methodology are draft and are subject to change pending the development of a final 
network and land use scenario to inform the 2021 Regional Plan. 

Review of the SANDAG Pooled Rides Calculator 
ITS-Irvine’s review of the SANDAG pooled ride calculator included assessing what parameter 
changes were appropriate based upon any changes to the literature since the calculators were 
developed by WSP (2019).   

The core modeling inputs to the pooled rides calculator include: 
 

● EMFAC 2014 Emission factors 
● EMFAC 2014 VMT 



● SANDAG population forecasts  
● SANDAG regional trips 
● SANDAG travel time skim data 

No methodological changes to these inputs were deemed necessary in our review other than 
updating the population and travel forecasts (trips, skims, and VMT) from SANDAG’s ABM2+ 
model. 

Table 1 summarizes the parameters and assumptions used by the calculator.   ITS-Irvine’s 
review assessed whether parameter changes were appropriate based upon any changes to the 
literature since the calculators were developed by WSP (2019).   We found that the assumptions 
and parameters are up to date and defensible based upon the current state of the practice, with 
the following notes: 

● Newer San Diego-specific data on revealed pooled ride mode shares is available from 
the 2019 Transportation Study (vs the 2018 survey used by WSP), which is reflected in 
this table and was used to update the calculator as described in following sections. 

● The marginal disutility of travel time was updated to be consistent with the most recent 
ABM 2+ forecasts. 

● The remaining assumptions and parameters remaining justifiable either via policy or by 
being based upon the most recent appropriate data sources. 

Table 1. Parameters and assumptions of SANDAG pooled rides calculator 

Parameter Source Details 

Pooled ride mode 
shares 

2019 Transportation Study The mode-specific constant is calibrated based on the 
observed proportions of pooled ride use reported in the 
2019 Transportation Study. 

Pooled ride 
average vehicle 
occupancy 

 In lieu of observed data, the calculator assumes the 
minimum occupancy to qualify as a pooled ride trip (3 
persons per car) 

Marginal disutility 
of travel time 

SANDAG ABM 2+ Used in the calculation of demand elasticity 

Median value of 
time 

Preliminary Series 14 
Forecast 

Derived value ($9.80/hr.), estimated as one-third median 
household income for San Diego region ($61,400), 
expressed as an hourly wage rate ($29.52/hr.). The 
value of time is used to calculate an average coefficient 
of cost, for the demand elasticity formula. 

Pooled ride mode-
specific constant 

Calibrated from the 
Transportation Study 

Mode-specific constants asserted to reflect the county-
wide pooled app-enabled rideshare utilization (mode 
share) reported by the 2019 Transportation Study 



Auto operating 
cost 

SANDAG ABM 2+ Used to calculate the cost of driving-alone; accounts for 
fuel and vehicle maintenance.  Expressed in cents per 
mile in (2010 $). 

Pooled rides cost 
per mile 

Internal Revenue Service, 
2016 standard mileage 
reimbursement rate for 
travel in personally-owned 
automobile. 

Expected pooled ride service fare, in cents per mile, 
including subsidies.  Separate values for work and non-
work trips, to reflect work-trip subsidies. 

 

GHG Emission Calculator Methodology 

ITS-Irvine also reviewed the core methodology employed by the calculator and found that it 
follows CARB’s (2019a, 2019b) Final Sustainable Communities Strategy Program and 
Evaluation Guidelines. The inputs include detailed strategies associated with pooled rides, such 
land use and transportation (managed lanes, ridematching programs), location (origin and 
destination and travel times), and subsidy for pooled rides (new mobility). In addition, the 
calculator avoids double-counting by taking vehicle trips required to serve the trips, which 
implies that the shift from drive-alone trips to pooled rides is the amount of the total estimated 
trips excluding the number of pooled ride drivers.  

The calculator computes the CO2 reduction attributed to pooled rides using the following 
procedures. 

Computing pooled (app-enabled) trips within the region: 

1. Based on the SANDAG ABM2+ predictions for each scenario year, sum the number of 
drive-alone person trips by origin MSA, destination MSA, purpose (work/other), time 
period(AM/PM peak, non-peak), and household auto ownership category. 

2. Lookup the average travel time for each MSA-to-MSA origin/destination market, based 
on the travel time skims produced by the SANDAG ABM2+ for drive-alone trips and 
carpool trips, respectively. 

3. Lookup the average trip distance for each MSA-to-MSA origin/destination market, based 
on the distance skims produced by the SANDAG ABM2+ for drive alone trips. 

4. Estimate the cost of driving alone by applying the auto operating cost to the average trip 
distance. 

5. Estimate the cost of pooling by applying the indexed mileage reimbursement rate to the 
average trip distance and any trip subsidies as proposed in the Regional Plan. 

6. Estimate the proportion of pooled rides in each trip market listed above, using the 
binomial mode choice model (a binomial logit model). This model is solely a function of 



the difference in trip cost between driving alone and pooling and a pooled-ride mode-
specific constant that captures the overall preference expressed by the observed 
pooled-ride mode shares. 

7. Estimate the additional pooled ride trips that will be incentivized by managed lane 
investments (travel time savings), applying the demand elasticity formula (Train 1993). 

Computing pooled rides VMT and GHG reductions: 

8. Calculate pooled ride VMT based on the average MSA-to-MSA trip distance and pooled 
ride prediction, assuming an average pool ride auto occupancy of 3 persons per car. The 
pooled ride occupancy corresponds with the minimum HOV requirements being 
recommended as part of the Regional Plan’s managed lane investments. 

9. Calculate the pooled ride VMT reduction. Since the shift is from drive alone to pooled 
ride, the difference between the total person trips and the vehicle trips used for pooled-
riding is equal to the vehicles removed from highways by the availability of ride-pooling. 

10. Calculate the corresponding CO2 reduction corresponding to the VMT reduction, using 
the EMFAC 2014 CO2 emission rates. 

The behavior of travelers in pooled ride calculator is based on two assumptions: 

1. Drive-alone trips will shift to pooled rides if a subsidy is provided. A binary logit model is 
used to model this behavior. The explanatory variables of this logit model are travel 
distance, auto operation cost, pooled ride cost that is subsidized, and mode specific 
constants.  

2. Travel time savings of pooled rides from the usage of managed lanes will better attract 
pooled rides from drive-alone trips. This behavior is modeled by elasticity, originated 
from a binary logit model.     

For the calibration of logit models, SANDAG requested that we utilize data from the recent 
Transportation Study (2019), which focused on respondents from San Diego County. Table 1 
shows the weighted mode share of pooled rides recorded by the survey. It is noteworthy that we 
also include all types of app-enabled pooled rides such as Uber Pool, Lyft Shared, and Waze 
Carpool. Although ABM 2+ includes pooled TNCs, the purpose of the off-model calculator is to 
capture the impacts of the carpool incentive program and managed lane investments in the 
region where it leads to increasing inter-household pooling. Furthermore, subsidies currently 
provided in partnership with Waze Carpool may also be extended to on-demand ridehailing 
solutions such as Uber or Lyft, which ABM2+ does not consider. 

Table 2. 2019 Transportation Study pooled modeshare, weighted  

 

Total Pooled Work-related Nonwork total 
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0 0.076% 0.275% 0.261% 

1 0.043% 0.198% 0.164% 

2+ 0.010% 0.048% 0.040% 

Total 0.019% 0.091% 0.076% 

 

The survey results indicate that the mode share of carpool matches is only 0.076% (10,366 trips 
over a total of 13,614,928 trips). However, the original version of the pooled-ride calculator 
estimates 8,536 pooled ride trips versus a total of 4,859,394 drive-alone trips (0.176%) in 2020.  

ITS-Irvine re-calibrated the mode-specific constants of a binary logit model in the pooled rides 
calculator using the weighted trip frequencies from the 2019 Transportation Study that show the 
aggregated mode share for pooled ride matches. To do this, ITS-Irvine developed a mode-
specific constant calibrator as an excel spreadsheet that estimates target mode share by scaling 
down the OMC's mode share from the ratio of the difference between calculator’s predicted 
mode share for 2020 (which acts as a calibration base year) and the 2019 Transportation Study 
mode share for pooled rides.  The implied assumption is that the 2019 Transportation Study 
data aligns with behavior that would be expected in the 2020 base year. The current version 
uses the excel solver with ordinary least squares for the calibrations. The constants are 
calibrated to match shares for household size and vehicle ownership groups from the 2019 TNC 
survey data. 

The constants found from the calibrator, shown in Table 3 in comparison to the constants from 
the 2018 survey, were then used to update those in the pooled ride calculator. The mode 
specific constants are lower than the original calculator. Specifically, the constants for zero car 
households for both work trips and non-work trips are much lower than the original value, which 
leads to the expectation that the mode share of both categories will be significantly lower than in 
the original calculator. 

Table 3. Updated mode specific constants 

Pooled rides alternative-specific Original 

(2018 San Diego Commute 
Behavior Survey) 

Updated 

(2019 TNC-User Travel 
Survey-San Diego) 

work trips Zero cars -2.60 -7.29 

One car -5.90 -7.86 

Two or more cars -7.90 -9.34 
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non-work 
trips 

Zero cars -2.90 -5.93 

One car -6.30 -6.25 

Two or more cars -8.40 -7.68 

     

Table 4 shows a summary of pooled ride demand as computed by the calculator. ITS-Irvine also 
compared the estimated pooled ride demand with the original calculator, as shown in Table 5. 
Because of decreased mode specific constants, the updated calculator estimates lower pooled 
ride ridership except for non-work trips associated with households having more than one car. 
The updated calculator estimates that travel time savings from managed lane investments have 
insignificant impacts on pooled ride ridership, in part because the travel time savings of 
managed lanes in ABM 2+ is lower than the previous data, as shown in Table 6.  

Table 4. Estimated Pooled ride demand of the updated calculator 

 

 



Table 5. Estimated Pooled ride demand of the original calculator 

 

 

Table 6.Comparisons of travel times between ABM2+ and ABM14.0 (original calculator) 

Data Year 

Average one-way weekday travel time 

AM peak PM peak Midday peak 

mixed 
flow lanes 

managed 
lanes 

mixed flow 
lanes 

managed 
lanes 

mixed flow 
lanes 

managed 
lanes 

ABM 2+ 

2035 14.95 14.90 13.47 13.41 9.81 9.80 

2050 15.02 14.96 13.55 13.48 9.81 9.80 

Original 

2035 17.78 17.14 15.86 15.42 11.07 10.96 

2050 17.65 17.09 15.82 15.39 11.04 10.95 

 

 



Table 7 shows the estimated VMT and GHG reduction results of the updated pooled ride OMC.  
Compared with the estimated results of the original OMC, shown in Table 8, the changes in 
mode specific constant and input data had a notable impact on daily per capita GHG reduction.  

The updated calculator estimates a lower impact on GHG reductions due to pooled rides, which 
is mainly due to the lower mode share of pooled rides measured in the 2019 Transportation 
Study.  Lower managed lane travel time savings estimated from ABM 2+ also affects the GHG 
reductions, compared to the original calculator.  Compared with the updated vanpool OMC, 
pooled rides are less affected by managed lanes since pooled rides have shorter travel 
distances than vanpool.    

Table 7 Estimated VMT and GHG Reduction Results of the updated pooled ride OMC 

 

 

Table 8 Estimated VMT and GHG Reduction Results of the original pooled ride OMC 
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applied individually. Based on the available project level research,3 a 50/50 split between 
long-run and short-run was applied for the SCS analysis. Long-run induced demand 
accounts for increases to population and employment around new infrastructure.  

The SANDAG SCS land use pattern is based on the California Department of Finance (DOF) 
population projections series published in January 2020, consistent with Assembly Bill 
1086 (Daly, 2017). While the DOF population forecast accounts for demographic and 
socioeconomic trends, it is agnostic of the infrastructure changes planned in the region. 
Additionally, SANDAG’s sub-regional allocation of population and employment reflected in 
the SCS land use pattern uses most recent planning assumptions considering local 
general plans and other factors rather than model-influenced accessibility measures. The 
NCST induced demand calculator (and research it is based on) accounts for induced 
demand at the project level, and there is no indication within the tool that regional long-
run induced demand occurs at the same elasticity as project-level induced elasticity. 
Based on the uncertainty within these reasons, accounting for 50% of long-run induced 
demand is considered appropriate for this analysis. 

This analysis is a complete, adequate, and good-faith effort at quantifying induced 
demand in the SCS. As recommended by the Technical Advisory on Evaluating 
Transportation Impacts in California Environmental Quality Act (CEQA),4 the limitations to 
both this analysis and the modeling system used to inform it are described in this section. 
The conversion of existing GP lanes to HOT lanes along with an expanded and enhanced 
transit system, which are known elements that may mitigate the effects of induced 
demand, were not considered in the calculations of elasticities. Induced demand effects 
in ABM2+ have limitations related to both model inputs and model performance. Input 
limitations in the SCS land use pattern allocation occur at the subregional level. The 
allocation of housing units to subregional areas represents general areas projected for 
future growth and not specific parcels for future housing development or housing unit 
type. The exercise of land use authority is reserved to local jurisdictions. The overall SCS 
land use pattern projection also does not predict economic recessions, pandemics, 
world/state crises, nor large deviations to exogenous variables. While the ABM2+ model 
structure does provide for the modeling of special markets and cohorts such as military 
households, sovereign tribal nations, domestic interregional travel, and travel across the 
international border with Mexico that has at least one stop in the SANDAG region, these 
capabilities and model components are limited to the fidelity and frequency of efforts to 
collect travel surveys and travel information. Certain types of commercial, service, and 
business travel not easily categorized in a traded industry cluster also present challenges 
to conducting a sensitivity analysis. Finally, nascent technological changes in the 
transportation sector (and subsequent effects in the supply chain that result from these 
changes) are difficult to evaluate within ABM2+.  

 
3 Susan Handy and Marlon Boarnet, “Impact of Highway Capacity and Induced Travel on Passenger Vehicle Use 

and Greenhouse Gas Emissions: Policy Brief,” California Air Resources Board, September 30, 2014, 
arb.ca.gov/sites/default/files/2020-06/Impact_of_Highway_Capacity_and_Induced_Travel_on_Passenger_ 
Vehicle_Use_and_Greenhouse_Gas_Emissions_Policy_Brief.pdf. 

4 “Technical Advisory on Evaluating Transportation Impacts in CEQA,” Governor’s Office of Planning and Research, 
December 2018, opr.ca.gov/docs/20190122-743_Technical_Advisory.pdf. 
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