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1. INTRODUCTION
This technical memorandum provides an overview of Senate Bill (SB) 743 (Steinberg, 2013), the new
California Environmental Quality Act (CEQA) transportation metric of vehicle miles traveled
(VMT), and the requirements set forth in the latest revised guidelines implementing CEQA (CEQA
Guidelines) (Public Resources Code, § 21000 et seq.) (Government Code, § 65040, subdivisions (g),
(l), (m)), adopted in December 2018. This memorandum is divided into five sections:






1. Introduction
2. State Guidance on VMT
3. Summary of Existing VMT Tools
4. Case Studies for SB 743 Implementation
5. SB 743 Implementation in Rural Areas

SB 743, signed by Governor Brown in September of 2013 and codified in Public Resources Code
§ 21099, required the amendment of CEQA Guidelines to change the way transportation impacts
are analyzed. According to SB 743 and Public Resources Code § 21099, level of service (LOS)1 can
no longer (as of the adoption of the revised CEQA Guidelines in December 2018 by the Natural
Resources Agency) be used to determine the significance of transportation impacts of projects on
the environment, and an alternative metric must be used instead. The latest CEQA Guidelines
identify VMT as the most appropriate metric to evaluate transportation impacts.

BACKGROUND
The push to analyze transportation impacts through effects on VMT was driven largely by
California’s air quality and climate change targets and goals. Senate Bill 32 (Pavley, 2016) requires the
state of California to reduce greenhouse gas (GHG) emissions to 40 percent below 1990 levels by
2030. Executive Order B-16-12 sets a goal of 80 percent below 1990 emissions levels for the
transportation sector by 2050. In order to reduce GHG emissions, the transportation sector needs
Level of Service (LOS) is a qualitative measure of traffic operating conditions, whereby a letter grade “A” through “F”
is assigned to a transportation facility, representing progressively worsening traffic operations. LOS is based on delay,
and is a good approximation of congestion on roadways. LOS was used as the primary metric for analyzing
transportation impacts of projects before SB 743 and the revised CEQA Guidelines. When LOS was used, a project’s
impacts were based on how much congestion it added to the surrounding roadway network.
1
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to focus on three main strategies: increase vehicle efficiency, reduce the amount of vehicle travel,
and reduce the fuel carbon content. The California Air Resources Board (CARB) in its 2016 Mobile
Source Strategy provides a path to achieve emission reductions from the transportation sector while
stressing the need to reduce single-occupancy vehicle activity. CARB found that it will not be
possible to achieve the State’s emissions goals for 2030 and beyond without reducing VMT growth
and implementing significant changes to how communities and transportation systems are planned,
funded, and built. CARB’s 2017 Scoping Plan identifies implementing SB 743 and the associated
VMT reduction strategies as a recommended action necessary to achieve California’s GHG targets.
CARB’s 2017 Scoping Plan assumes that a reduction in statewide VMT is needed along with an
increase in the percentage of zero-emissions vehicles on the road and an increase in the overall
efficiency of vehicles in order for the transportation sector to meet its portion of California’s GHG
targets.
Recent studies also show other benefits of reducing VMT. Increases in vehicle miles traveled have a
detrimental effect on the natural environment and human health.2 Mitigation of VMT would
potentially slow or alleviate the deterioration of the natural environment. Moreover, contrary to the
previous belief that the economic growth of a region was facilitated by growth in VMT, recent
research shows that economic growth is possible without an associated increase in VMT.3,4

Fang et al. (2017) Cutting Greenhouse Gas Emissions Is Only the Beginning: A Literature Review of the Co-Benefits
of Reducing Vehicle Miles Traveled.
3 Haynes et al. (Sept. 2015) Congested Development: A Study of Traffic Delays, Access, and Economic Activity in
Metropolitan Los Angeles
4 Osman et al. (Mar. 2016) Not So Fast: A Study of Traffic Delays, Access, and Economic Activity in the San Francisco
Bay Area
2
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2. STATE GUIDANCE ON VMT
This section provides a summary of the current guidance the State of California has provided
regarding VMT analysis.

SENATE BILL 743
SB 743, signed by Governor Brown in September of 2013 and codified in Public Resources Code
§ 21099, required the amendment of CEQA Guidelines to change the way transportation impacts
are analyzed. The intent of SB 743 was (SB 743, § 1):
“(a)(2)Transportation analyses under the California Environmental Quality Act (Division 13 (commencing with
Section 21000) of the Public Resources Code) typically study changes in automobile delay. New methodologies
under the California Environmental Quality Act are needed for evaluating transportation impacts that are better
able to promote the state’s goals of reducing greenhouse gas emissions and traffic-related air pollution, promoting
the development of a multimodal transportation system, and providing clean, efficient access to destinations.”
“(b)(1)Ensure that the environmental impacts of traffic, such as noise, air pollution, and safety concerns, continue
to be properly addressed and mitigated through the California Environmental Quality Act.”
“(b)(2)More appropriately balance the needs of congestion management with statewide goals related to infill
development, promotion of public health through active transportation, and reduction of greenhouse gas emissions.”
Public Resources Code § 21099 gives the following statutory direction which resulted in the revised
CEQA Guidelines which were adopted in December 2018:
“(b)(1) The Office of Planning and Research shall prepare, develop, and transmit to the Secretary of the Natural
Resources Agency for certification and adoption proposed revisions to the guidelines adopted pursuant to Section
21083 establishing criteria for determining the significance of transportation impacts of projects within transit
priority areas. Those criteria shall promote the reduction of greenhouse gas emissions, the development of
multimodal transportation networks, and a diversity of land uses. In developing the criteria, the office shall
recommend potential metrics to measure transportation impacts that may include, but are not limited to, vehicle
miles traveled, vehicle miles traveled per capita, automobile trip generation rates, or automobile trips generated.
The office may also establish criteria for models used to analyze transportation impacts to ensure the models are
accurate, reliable, and consistent with the intent of this section.”
Also important to note from Public Resources Code § 21099:
“(2) Upon certification of the guidelines by the Secretary of the Natural Resources Agency pursuant to this
section, automobile delay, as described solely by level of service or similar measures of vehicular capacity or traffic
congestion shall not be considered a significant impact on the environment pursuant to this division, except in
locations specifically identified in the guidelines, if any.”
“(4) This subdivision does not preclude the application of local general plan policies, zoning codes, conditions of
approval, thresholds, or any other planning requirements pursuant to the police power or any other authority.”
Subsections (2) and (4) above imply that while LOS can no longer be used to determine significant
transportation impacts in CEQA under the revised CEQA Guidelines, local agencies can still use LOS
as part of general plan policies, conditions of approval, and other planning requirements. If a local
agency wishes to continue using LOS standards when approving projects, placing the LOS standards
in an ordinance or building standard would make them carry more weight than if they were simply
listed in the general plan.
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CEQA GUIDELINES
In December 2018, the California Natural Resources Agency certified and adopted the revised
CEQA Guidelines, with a new section (§ 15064.3) implementing SB743, and edits to several other
sections. The CEQA Guidelines identified vehicle miles traveled (VMT) as the alternative criterion
to LOS (delay) analysis for evaluating a project’s transportation impacts in § 15064.3(a):
“Generally, vehicle miles traveled is the most appropriate measure of transportation impacts. For the purposes of
this section, “vehicle miles traveled” refers to the amount and distance of automobile travel attributable to a project.
Other relevant considerations may include the effects of the project on transit and non-motorized travel. Except as
provided in subdivision (b)(2) below (regarding roadway capacity), a project’s effect on automobile delay shall not
constitute a significant environmental impact.”
The revised CEQA Guidelines provided several criteria for analyzing transportation impacts, which
are summarized in Table 1. Since these criteria are stated in the CEQA Guidelines, they can be
considered to be generally applicable when performing VMT impact analysis.

Table 1. CEQA Guidelines Criteria for Analyzing Transportation Impacts
Topic

Land Use Projects

Transportation
Projects

Qualitative Analysis

VMT Methodology

CEQA Guidelines Criteria


VMT exceeding an applicable threshold = significant impact



Projects within ½ mile of high quality transit = less than significant impact



Projects that decrease VMT within the project area = less than significant impact



Projects that decrease or don’t change VMT = less than significant impact



For roadway capacity projects, agencies can determine the appropriate measure of
transportation impact consistent with CEQA (i.e. don’t have to use VMT)



Lead agencies can tier from a regional transportation plan EIR or other
programmatic documents where applicable



Lead agencies can analyze project VMT qualitatively when existing models or
methods are not available



Qualitative analysis would include: availability of transit, proximity to other
destinations, etc.



Qualitative analysis of construction traffic may be appropriate for many projects



Lead agencies can choose the most appropriate methodology to evaluate VMT



Project effect on VMT may be considered in absolute terms, per capita, per
household, or in any other measure



Models can be used to estimate a project’s VMT, and model estimates can be
revised to reflect professional judgement based on substantial evidence



Any assumptions used to estimate VMT or revisions to model estimates should be
documented in the environmental document

The provisions of § 15064.3 of the CEQA Guidelines shall apply statewide beginning July 1, 2020,
however, a lead agency may elect to be governed by the provisions of § 15064.3 immediately
(§ 15064.3, subsection (c)).
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Recommendations Regarding Thresholds
The revised CEQA Guidelines state that lead agencies may establish thresholds of significance to
assist with the determination of significant impacts of a project. The revised CEQA Guidelines
define a threshold of significance as:
“an identifiable quantitative, qualitative or performance level of a particular environmental effect, non-compliance
with which means the effect will normally be determined to be significant by the agency and compliance with which means the
effect normally will be determined to be less than significant.”

When using a threshold, the lead agency should explain what compliance with the threshold means
and should still consider other substantial evidence indicating that a project’s environmental effects
may still be significant. The revised CEQA Guidelines encourage all public agencies to develop and
publish thresholds of significance. Thresholds to be used as part of a lead agency’s environmental
review process must be adopted by ordinance, resolution, rule, or regulation, and developed through
a public review process and be supported by substantial evidence. The revised CEQA Guidelines
also allow agencies to use thresholds on a case-by-case basis.
The revised CEQA Guidelines also states the following regarding thresholds (§ 15064.7,
subsection (d)):
“(d) Using environmental standards as thresholds of significance promotes consistency in significance
determinations and integrates environmental review with other environmental program planning and regulation.
Any public agency may adopt or use an environmental standard as a threshold of significance. In adopting or
using an environmental standard as a threshold of significance, a public agency shall explain how the particular
requirements of that environmental standard reduce project impacts, including cumulative impacts, to a level that is
less than significant, and why the environmental standard is relevant to the analysis of the project under
consideration. For the purposes of this subdivision, an “environmental standard” is a rule of general application
that is adopted by a public agency through a public review process and that is all of the following:
(1) a quantitative, qualitative or performance requirement found in an ordinance, resolution, rule, regulation,
order, plan or other environmental requirement;
(2) adopted for the purpose of environmental protection;
(3) addresses the environmental effect caused by the project; and,
(4) applies to the project under review.”

OPR TECHNICAL ADVISORY
For assisting lead agencies with the implementation of the revised CEQA Guidelines, the California
Governor’s Office of Planning and Research (OPR) developed technical recommendations for the
assessment of VMT, creation of thresholds of significance, and implementation mitigation measures
in the Technical Advisory on Evaluating Transportation Impacts in CEQA (OPR Technical Advisory)
(California Governor’s Office of Planning and Research, December 2018). The purpose of the
technical advisory is to provide advice and recommendations that professional planners, land use
officials, and CEQA practitioners may use at their discretion when assessing VMT as part of a
transportation impacts analysis under CEQA. The technical advisory does not alter lead agency
discretion in preparing environmental documents and analysis subject to CEQA and should not be
construed as legal advice.
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OPR Recommendations Regarding Methodology
The OPR Technical Advisory provides the following recommendations on selecting models and
methodology of analyzing VMT:
General Considerations
Vehicle Types
The OPR Technical Advisory recommends evaluating consistent vehicle types across project
assessment, significance thresholds, and mitigation for a true apples-to-apples comparison. If cars,
light trucks, and heavy-duty trucks are considered in one phase of an assessment (for example when
determining the thresholds), those same vehicle types should be considered in all phases.
Land Use Projects and Land Use Plans
Residential and Office Projects
The OPR Technical Advisory recommends tour-based and trip-based approaches as the best
methods for assessing VMT impact and mitigations for residential and office projects. Trip-based
and tour-based methods are defined below:




Trip-based assessment of a project’s traffic calculates VMT from individual trips to and from
the project. It is the most basic, and traditionally the most common, method of calculating
VMT. Only trips that start or end at the project are counted. Trips are considered in
isolation.
Tour-based assessment of a project’s traffic calculates VMT from the home-back-to-home
tours that includes the project. For example, a theoretical tour for a person living in a new
development (residential project) could consist of: “home > child’s school > coffee shop >
work > restaurant during lunch > work > child’s school > home at the end of the day”. The
tour-based assessment accounts for intermediate trips which don’t begin or end at the
project, but are a part of project traffic.

According to the OPR Technical Advisory, the tour-based assessment is preferred when available
because it captures travel behavior more comprehensively. However, when tour-based tools and
data are not available, as is the case in Tuolumne County, a trip based assessment of VMT is
considered acceptable as well.
To calculate the project VMT, a travel demand model based on either of the two approaches can be
used. The OPR Technical Advisory stresses that lead agencies should use comparable models, tools,
and methodologies when calculating thresholds, estimating project VMT, and estimating VMT
reduction due to mitigation. Using comparable methodologies for all steps of the VMT assessment
helps ensure an apples-to-apples comparison.
Lead agencies can focus on a certain subset of project trips when analyzing project VMT. When
using a trip-based method to analyze a residential project, the focus can be on home-based trips.
When using a trip-based method to analyze an office project, the focus can be on work-based trips.
Retail projects
The OPR Technical Advisory recommends evaluating the net effect of a retail project on the VMT
of the area, as new retail projects generally divert trips from existing retail stores. The net effect can
be calculated with a travel demand model by calculating the total VMT in the project area with and
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without the project, and taking the difference to see if VMT increases, decreases, or remains the
same.
Considerations for All Land Use Projects
The OPR Technical Advisory states that lead agencies should avoid truncation of VMT because of
jurisdictional or other boundaries. CEQA requires environmental analyses to reflect “good faith
effort at full disclosure.” Therefore, where methodologies exist for the lead agency to estimate the
full extent of vehicle travel from a project, the lead agency should do so. Short and long term project
effects on VMT should also be considered where applicable.
For mixed-use projects or projects with multiple land uses, the OPR Technical Advisory
recommends analyzing each use separately or focusing on the dominant land use. This
recommended approach will make it possible to compare the project’s VMT to corresponding
thresholds. Mixed-use projects should take credit for internal capture.
Any project that includes a portion of an existing or proposed Transit Priority Area (TPA)5 within its
boundary may use VMT as the primary metric of transportation impact analysis for the entire
project, consistent with Public Resources Code, § 21099, subdivisions (a)(7), (b)(1).
Cumulative Impacts
CEQA requires a project’s cumulative impacts to be considered. A project’s cumulative impacts are
considered significant if the “incremental effects of an individual project are considerable when viewed in
connection with the effects of past projects, the effects of other current projects, and the effects of probable future projects.”
(Public Resources Code, § 21083, subdivision (b)(2)).
The OPR Technical Advisory give the following advice regarding analyzing cumulative VMT
impacts:



For projects analyzed using absolute VMT (i.e. project area VMT), it may be appropriate to
perform a similar quantitative cumulative VMT analysis.
For projects analyzed using efficiency based VMT, such as VMT/capita or VMT/employee,
it may be assumed that a project that falls below an efficiency-based threshold that is aligned
with long-term environmental goals and relevant plans would have no cumulative impact
distinct from the project impact. In other words, a finding of less than significant project
impact (using adopted thresholds) would imply a less than significant cumulative impact.

Transportation Projects
According to the OPR Technical Advisory, analysis of a transportation project should address:




5

Direct, indirect and cumulative effects of the transportation project (CEQA Guidelines,
§ 15064, subdivisions (d), (h))
Near-term and long-term effects of the transportation project (CEQA Guidelines, §§ 15063,
subdivision (a)(1), 15126.2, subdivision (a))
The transportation project’s consistency with state greenhouse gas reduction goals (Public
Resources Code, § 21099)

A Transit Priority Area is the area located within a half mile of existing or planned major/high-quality transit.
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The impact of the transportation project on the development of multimodal transportation
networks (Public Resources Code, § 21099)
The impact of the transportation project on the development of a diversity of land uses
(Public Resources Code, § 21099)

VMT analysis for a transportation project should focus on change in total VMT of the project area.
VMT analysis should be performed for the project area with and without the project, and the
difference between the two scenarios would be the project effect on VMT. The full area in which
driving patterns are projected to change should be considered. VMT estimation should not be
truncated due to jurisdictional boundaries when possible.
An important concept regarding transportation projects is “induced vehicle travel”, which is defined
as any increase in vehicle travel due to a transportation project. According to the OPR Technical
Advisory, any transportation project that increases vehicle travel would require a quantitative
analysis and reporting of the amount of additional vehicle travel induced by the project in order to
provide a full understanding of a project’s environmental impacts on transportation, air quality,
greenhouse gas emissions, energy, and noise. While the lead agency has the choice to use a metric
other than VMT to analyze transportation impacts, changes in the amount of vehicle travel added to
the roadway network should still be analyzed and reported regardless of the metric used. Generally,
transportation projects likely to measurably increase vehicle travel (such as roadway widenings or
new roads) would require a full induced travel analysis, while transportation projects not likely to
increase vehicle travel (such as rehabilitation or safety projects) would not require a full induced
travel analysis.
Transit and Active Transportation Projects
Transit and active transportation projects (including rail, bus, bicycle, and pedestrian infrastructure
projects) generally reduce VMT and may be presumed to cause a less-than-significant impact on
transportation without the need for analysis.
Roadway Projects
Roadway projects which reduce roadway capacity (for example by removing or repurposing a lane)
generally reduce VMT and may be may be presumed to cause a less-than-significant impact on
transportation without the need for analysis.
Roadway projects which increase roadway capacity (for example constructing new roadways or
widening existing roadway to include more lanes) should be quantitatively analyzed for a change in
VMT. The OPR Technical Advisory recommends using the “elasticity” method as a simple way of
estimating the increase in VMT caused by a transportation project. The “elasticity” method relates
percent change in lane miles of roadway to percent increase in VMT based on recent research.
[VMT resulting from the project] = [% increase in lane miles] x [existing VMT of the project area] x [elasticity]

The OPR Technical Advisory recommends using an elasticity of 1.0, which means that for every
percent increase in lane miles there is a one percent increase in VMT. The OPR Technical Advisory
notes that the “elasticity” method would not be suitable for rural (non-MPO) locations that are
neither congested nor projected to become congested, or for new road projects that potentially
shorten the distance between areas.
Transportation impacts of roadway projects can be analyzed at a programmatic level (for example in
a regional transportation plan EIR) to streamline later project-level analysis (see CEQA Guidelines,
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§ 15168). If a transportation project is analyzed in a program-level document, the analysis should
account for how land use patterns would react to the changes created by all proposed transportation
infrastructure improvements.
Thresholds of Significance
Lead agencies have the discretion to set or apply their own thresholds of significance. The
thresholds set by the lead agencies need to be supported by substantial evidence. In developing
thresholds of significance for transportation impacts, the three statutory goals established by SB743
(Public Resources Code §21099, subdivision (b)(1)) must be promoted:
a) Reduction of greenhouse gas emissions
b) Development of multimodal transportation networks
c) Diversity of land uses
This sections summarizes the OPR Technical Advisory’s suggested thresholds and
recommendations regarding setting thresholds. The recommendations in the OPR Technical
Advisory are just recommendations and are not binding on lead agencies.
The State has clear quantitative targets for reduction of GHG emissions set forth in law. The
amount of reduction in VMT needed to achieve the GHG targets has been quantified. Therefore,
the OPR Technical Advisory recommends using quantitative VMT thresholds linked to GHG
reduction targets when methods exist to do so. The following are examples of legislative mandates
and state policies which establish quantitative GHG reduction targets:











Assembly Bill 32 (2006) requires statewide GHG emissions reductions to 1990 levels by
2020 and continued reductions beyond 2020.
Senate Bill 32 (2016) requires at least a 40 percent reduction in GHG emissions from 1990
levels by 2030.
Pursuant to Senate Bill 375 (2008), the California Air Resources Board GHG emissions
reduction targets for metropolitan planning organizations (MPOs) to achieve based on land
use patterns and transportation systems specified in Regional Transportation Plans and
Sustainable Community Strategies (RTP/SCS). Current targets for the State’s largest MPOs
call for a 19 percent reduction in GHG emissions from cars and light trucks from 2005
emissions levels by 2035.
Executive Order B-30-15 (2015) sets a GHG emissions reduction target of 40 percent below
1990 levels by 2030.
Executive Order S-3-05 (2005) sets a GHG emissions reduction target of 80 percent below
1990 levels by 2050.
Executive Order B-16-12 (2012) specifies a GHG emissions reduction target of 80 percent
below 1990 levels by 2050 specifically for transportation.
Executive Order B-55-18 (2018) established an additional statewide goal of achieving carbon
neutrality as soon as possible, but no later than 2045, and maintaining net negative emissions
thereafter. It states, “The California Air Resources Board shall work with relevant state
agencies to develop a framework for implementation and accounting that tracks progress
toward this goal.”
Senate Bill 391 requires the California Transportation Plan to support 80 percent reduction
in GHGs below 1990 levels by 2050.
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The California Air Resources Board Mobile Source Strategy (2016) describes California’s
strategy for containing air pollutant emissions from vehicles and quantifies VMT growth
compatible with achieving state targets.
The California Air Resources Board’s 2017 Climate Change Scoping Plan Update: The
Strategy for Achieving California’s 2030 Greenhouse Gas Target describes California’s
strategy for containing GHG emissions from vehicles and quantifies VMT growth
compatible with achieving state targets.

The OPR Technical Advisory concludes that meeting the above GHG targets will require a
substantial reduction in existing VMT per capita. However, the targets for overall GHG emissions
reduction do not translate directly to VMT thresholds for new projects, as GHG emissions
reduction can be achieved by other means and is not expected to come from new projects alone.
The OPR Technical Advisory also states that the use of an efficiency metric (e.g. VMT/capita or
VMT/employee) may provide a better measure of impact than absolute numeric threshold for some
land use types.
After analyzing applicable research, and based on the California Air Resources Board quantifying the
need for VMT reduction in order to meet the State’s long-term climate goals, OPR recommends
that a per capita or per employee VMT that is fifteen percent below that of existing
development may be a reasonable threshold. OPR states that a fifteen percent reduction in VMT
is achievable at the project level in a variety of places and is consistent in achieving the state’s climate
action goals for 2030 and 2050.
Screening Thresholds for Land Use Projects
OPR recommends lead agencies to use “screening thresholds” to identify land use projects that
would have a less than significant impact without conducting detailed analysis.






Small Projects Screening
Projects that generate fewer than 110 trips per day could be assumed to cause a less than
significant transportation impact. Exceptions to this criteria are projects that are inconsistent
with a sustainable communities strategy or general plan, or when there is substantial evidence
that the project would potentially generate a significant level of VMT.
Low VMT Area Screening
Lead agencies could use existing levels of VMT to determine existing areas with low VMT
where future residential and office projects could be assumed to have low (or below
threshold) VMT as well. The characteristics of the proposed retail or office projects would
have to be considered as well (density, mix of uses, etc.).
Transit Priority Area (TPA) Screening
Lead agencies could presume projects falling within a half mile of an existing major transit
stop6 or an existing stop on a high-quality transit corridor7 will have a less than significant
transportation impact. This presumption might not be appropriate if the project:

Pub. Resources Code, § 21064.3 (“‘Major transit stop’ means a site containing an existing rail transit station, a ferry
terminal served by either a bus or rail transit service, or 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.”).
7 Pub. Resources Code, § 21155 (“For purposes of this section, a high-quality transit corridor means a corridor with
fixed route bus service with service intervals no longer than 15 minutes during peak commute hours.”).
6
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o Has a Floor Area Ratio (FAR) of less than 0.75
o Includes more parking for use by residents, customers, or employees of the project
than required by the jurisdiction (if the jurisdiction requires the project to supply
parking)
o Is inconsistent with the applicable Sustainable Communities Strategy (as determined
by the lead agency, with input from the Metropolitan Planning Organization)
o Replaces affordable residential units with a smaller number of moderate- or highincome residential units
o Other project specific information that indicates the project would still generate
significant levels of VMT
Affordable Residential Development Screening
Affordable, infill housing typically improves an area’s jobs-housing match, resulting in
shorter average commutes and less VMT. Recent research supports a presumption of less
than significant transportation impact for an infill project with 100 percent affordable
housing making up the residential component. The OPR Technical Advisory encourages
lead agencies to create their own parameters for what percentage of affordable, infill housing
would result in a less than significant impact based on local evidence.

Recommended Thresholds for Land Use Projects
The OPR Technical Advisory recommends using numeric thresholds for residential, office, and
retail projects where applicable. Table 2 below summarizes the numeric thresholds recommended in
the OPR Technical Advisory.
CEQA Guidelines, § 15125, subdivision (d) provides that lead agencies should also evaluate land use
project impacts resulting from inconsistencies with regional plans, including regional transportation
plans. If the lead agency finds a project to be inconsistent with the Regional Transportation Plan or
Sustainable Communities Strategy (RTP/SCS), the agency needs to evaluate whether that
inconsistency will result in a significant impact on transportation.
For analyzing the VMT impacts associated with land use plans, lead agencies should consider the
entire area without truncation where the proposed plan might affect travel patterns. Specific plans
may have the same thresholds as land use projects. A general plan, community plan or area plan may
have a significant impact on transportation if the proposed land uses would in aggregate exceed their
respective thresholds recommended above.
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Table 2: Recommended Thresholds for Land Use Projects
Type of Project

Recommended Threshold Estimation
15% below existing VMT per capita

Residential Development

Office Projects

Existing VMT per capita may be for the region or city. Project
should be consistent with the sustainable community strategy.
15% below existing regional VMT per employee
No net increase in total VMT in the area

Retail Projects

Mixed Use Projects

Local-serving retail tends to shorten trips and may be
assumed to have less than significant impact. Regional-serving
retail would require a quantitative analysis.
Compare each land use separately to the appropriate
threshold values (e.g. residential and retail) or only consider
the project’s dominant use.
The project should take credit for internal capture.
No net increase in total VMT in the area

Redevelopment Projects

If the project leads to a net overall increase in VMT, then the
appropriate thresholds above should apply and the project
should be treated as a new development (i.e. not a
redevelopment). If the project leads to a net overall increase
in VMT but is a locally-serving retail project, transportation
impacts from the retail portion of the project should be
presumed to be less than significant.

Recommended Thresholds for Land Use Plans
Agencies should analyze the effects of land use plans on VMT over the entire area in which travel
patterns are projected to change. The analysis should not truncate VMT at jurisdictional boundaries.
A general plan, area plan, or community plan may have a significant impact on transportation if
proposed new residential, office, or retail land uses would in aggregate exceed the respective
thresholds recommended in Table 2 above. If a lead agency tiers from a general plan EIR for a
subsequent project, the lead agency would focus on any environmental impacts of the project that
were not analyzed as significant impacts in the general plan EIR. The lead agency would continue to
apply the thresholds recommended in Table 2 in the tiered EIR.
Recommended Thresholds for Transportation Projects
A lead agency may adopt a threshold of significance or evaluate transportation impacts on a case-bycase impact for transportation projects. The CARB 2017 Scoping Plan and 2016 Mobile Source
Strategy quantify the VMT levels required to achieve the State’s GHG emissions targets. The OPR
Technical Advisory recommends that transportation thresholds be established based on the CARB
VMT levels and the following approach:
1. Propose a fair-share allocation of the VMT “budget” (i.e. the CARB VMT levels required to
meet state targets) to the lead agency’s jurisdiction (e.g., by population);
2. Determine the amount of VMT growth likely to result from background population growth,
and subtract that from the lead agency’s “budget”;
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3. Allocate the remaining lead agency jurisdiction’s share between their various VMT-increasing
transportation projects, using whatever criteria the lead agency prefers.
Transportation projects that would result in “induced vehicle travel” would require a VMT analysis
and a comparison to the thresholds developed based on the method above. Transportation projects
that would decrease or have no effect on VMT could be assumed to have a less than significant
impact on transportation.
Recommended Rural Area Thresholds
OPR Technical Advisory recommends estimating VMT thresholds in rural areas on a case by case
basis as fewer options may be available for reducing VMT. Rural areas may benefit from the
implementation of clustered small towns or main street areas.
Impacts to Transit
Lead agencies should consider and document a project’s impacts on transit, bicycle, and pedestrian
facilities. Increases in transit users from projects should generally not be considered an adverse
impact, as these sorts of projects generally improve the connectivity of a region. However, increased
transit demand throughout a region could cause a cumulative impact by slowing overall operations
and requiring improvements to infrastructure. Cumulative impacts could be addressed through a fee
program for transit improvements.
Recommended Mitigations for VMT Impacts
When a significant impact is identified, the lead agency must identify feasible mitigation measures
that could address the impact. The OPR Technical Advisory recommends considering the following
examples of potential mitigation measures to reduce VMT:



















Improve or increase access to transit.
Increase access to common goods and services, such as groceries, schools, and daycare.
Incorporate affordable housing into the project.
Incorporate neighborhood electric vehicle network.
Orient the project toward transit, bicycle and pedestrian facilities.
Improve pedestrian or bicycle networks, or transit service.
Provide traffic calming.
Provide bicycle parking.
Limit or eliminate parking supply.
Unbundle parking costs.
Provide parking cash-out programs.
Implement roadway pricing.
Implement or provide access to a commute reduction program.
Provide car-sharing, bike sharing, and ride-sharing programs.
Provide transit passes.
Shifting single occupancy vehicle trips to carpooling or vanpooling, for example providing
ride-matching services.
Providing telework options.
Providing incentives or subsidies that increase the use of modes other than single-occupancy
vehicle.
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Providing on-site amenities at places of work, such as priority parking for carpools and
vanpools, secure bike parking, and showers and locker rooms.
Providing employee transportation coordinators at employment sites.
Providing a guaranteed ride home service to users of non-auto modes.

The OPR Technical Advisory recommends considering the following examples of potential project
modifications to reduce VMT:







Locate the project in an area of the region that already exhibits low VMT.
Locate the project near transit.
Increase project density.
Increase the mix of uses within the project or within the project’s surroundings.
Increase connectivity and/or intersection density on the project site.
Deploy management strategies (e.g., pricing, vehicle occupancy requirements) on roadways
or roadway lanes.

CALTRANS GUIDELINES
Caltrans has addressed SB 743 in several ways. The 2015-2020 Caltrans Strategic Management Plan
(Caltrans, March 2015) redefined Caltrans’ mission statement from focusing solely on improving
mobility to one which stresses improvements to safety, efficiency, sustainability, livability, smart
growth communities, and economy. Caltrans has set goals of reducing VMT and GHG by 15%,
relative to 2010 levels, by 2020. In support of these goals, Caltrans is focusing on strategies such as
increasing complete streets and multimodal features throughout their roadway network (where
applicable), reducing travel times and delay for all modes of travel through Intelligent Transportation
Systems (ITS), travel demand management, and better land use integration with transportation.
Caltrans has developed the California Statewide Travel Demand Model (CSTDM) to assist with
preparation of VMT, trip, and trip length data throughout California. Caltrans provides CSTDM
TAZ data for various land uses on its website:
https://dot.ca.gov/hq/tpp/offices/omsp/statewide_modeling/cstdm.html
Caltrans is currently in the process of reviewing the performance metrics it uses in evaluating
operations and impacts of its transportation projects. Caltrans has not officially adopted a new
metric for CEQA analysis at this time, but will likely adopt one in the near future. More information
on Caltrans’ implementation of SB 743 can be found here: https://dot.ca.gov/hq/tpp/sb743.html
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3. SUMMARY OF EXISTING VMT TOOLS
This section provides a summary of existing tools which could be used by Tuolumne County to
analyze VMT. A description of each tool is provided, along with availability of the tool and
applicability of the tool to the Tuolumne County area. Table 3 provides an overall summary of the
different types of tools typically used to evaluate VMT. More detail on each type of tool is provided
in the following sections.

Table 3. Summary of Types of VMT Analysis Tools
Type of
Tool

Examples

Strong Points

Drawbacks

Screening
Tools

-Lists of Screening
Criteria
-Screening Maps

-Requires the least amount of effort
and time
-Streamlines CEQA process for
certain types of projects

-Requires some set-up
-Only applies to some types of projects
-No project specific data

Sketch
Tools

-CalEEMod
-UrbanFootprint
-San Jose VMT
Evaluation Tool

-Requires less time and training than
using a TDM
-Produces efficiency metrics
-Can be used to analyze mitigations

-Needs to be customized for a
particular area
-Only applies to some types of projects
-Cannot analyze projects which affect
travel patterns over a large area

Travel
Demand
Models
(TDMs)

-California
Statewide TDM
-Tuolumne County
TDM

-Produces absolute VMT metrics
-Can analyze projects which affect
travel patterns over a large area
-Can analyze cumulative impacts
-Can analyze transportation projects

-Requires a significant amount of time
and training
-Not able to model all types of
mitigation measures

SCREENING LISTS AND MAPS
The OPR Technical Advisory recommends using “screening thresholds” and tools to quickly
identify projects which could be determined to have less than significant impacts on transportation
without conducting a full analysis (consistent with CEQA Guidelines, § 15128). The screening
process can be formed with “screening lists” or “screening maps” which help speed up the review of
transportation impacts on the environment by screening out projects which would likely be in line
with the lead agencies VMT and GHG targets and goals.
Screening Lists
A screening list is a list of criteria that, if met, shows that a project’s impacts would be less than
significant. Any screening list developed by a lead agency needs to be supported by substantial
evidence. Screening lists can be used for land use projects, transportation projects, land use
amendments, and projects of other types. Examples of criteria that screening lists could include for
land use projects include: is the number of units under a certain amount, is the quantity of square
feet gross floor area under a certain amount, is it a local serving facility, is it within a transit priority
area, does it include a certain percentage of affordable housing, etc. Screening lists for transportation
projects could list types of projects which the lead agency assumes would reduce or cause no change
in VMT and therefore would not require a detailed analysis. Certain criteria can apply to specific
types of projects. The screening list can require just one or a combination of criteria to be met for a
project to be screened out. A lead agency could also require a project to meet criteria in multiple
screening tools (such as a screening list plus a screening map (discussed below)) to be screened out.
An example of a screening list for residential and office projects is shown in Table 4.
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Table 4. Example Screening List for Residential and Office Projects
Project Type

Screening Criteria





Residential/
Office Projects or
Components




Planned Growth Areas: Located within a Planned Growth Area as defined in the
Envision San José 2040 General Plan; AND
High-Quality Transit: Located within ½ a mile of an existing major transit
stop(2) or an existing stop along a high-quality transit corridor(3); AND
Low VMT: Located in an area in which the per-capita or per-employee VMT is
less than or equal to the threshold of significance for the land use; AND
Transit-Supporting Project Density:
o Minimum Gross Floor Area Ratio (FAR) of 0.75 for office projects or
components;
o Minimum of 35 units per acre for residential projects or components;
o If located in a Planned Growth Area that has a maximum density below 0.75
FAR or 35 units per acre, the maximum density allowed in the Planned
Growth Area must be met; AND
Parking:
o No more than the minimum number of parking spaces required(4);
o If located in Urban Villages or Downtown, the number of parking spaces
must be adjusted to the lowest amount allowed(5); however, if the parking is
shared, publicly available, and/or “unbundled”(6), the number of parking
spaces can be up to the zoned minimum; AND
Active Transportation: Not negatively impact transit, bike or pedestrian
infrastructure.

Source: San Jose Transportation Analysis Handbook – Table 1 (City of San Jose, April 2018).

Screening Maps
A screening map is a map of the lead agency’s jurisdiction with areas of low VMT highlighted. If a
project is proposed within a low VMT area and has similar characteristics to other land uses in the
low VMT area, it can be assumed that the project’s impacts on transportation would be less than
significant and a full analysis would not be needed. Any screening map developed by a lead agency
needs to be supported by substantial evidence. A typical way of developing a screening map would
be to compare the VMT generated by each traffic analysis zone (TAZ8) in the jurisdictions’ travel
demand model against the regional or citywide average or target, and highlight those TAZs which
are below the average/target. Screening maps typically work best for residential and commercial land
use projects. A lead agency could require a project to meet criteria in multiple screening tools (such
as a screening list plus a screening map) to be screened out. An example of a screening map for
residential projects is shown in Figure 1.

TAZs are geographic polygons similar to census block groups used to represent areas of homogenous land uses and
travel behavior.
8
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Figure 1. Example Screening Map for Residential Projects

Source: San Jose Transportation Analysis Handbook - Figure 3 (City of San Jose, April 2018).
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TRAVEL DEMAND MODELS
Travel demand models (TDMs) (also called travel forecasting models) are computer based models
which help estimate future traffic volumes based on a the assumed land use build out and
infrastructure improvements included in general plans, regional transportation plans, and sustainable
community strategies. TDMs typically use four basic phases for forecasting transportation: trip
generation, trip distribution, mode choice, and trip assignment. Essentially, a travel demand model
takes land use statistics and projections, converts those into trips, decides where the trips will go and
how they will get there, and assigns those trips onto the transportation network, resulting in traffic
volumes.
There are two main types of TDMs: “four-step” and “activity-based”. Four-step models perform
trip-based analysis by modeling trips to and from land uses individually. Activity-based models
perform tour-based analysis by modeling each person’s entire tour or chain of trips from home to
home. Both types of TDMs are considered acceptable for analyzing VMT for CEQA review. Travel
demand models are good at analyzing the absolute effect of a project on VMT of the project area.
Transportation projects and some retail projects are often best analyzed in a TDM. However,
project level analysis in a TDM can be time consuming. The existing TDMs which are applicable to
Tuolumne County are summarized below.
California Statewide Travel Demand Model (CSTDM) – Caltrans developed CSTDM
(http://www.dot.ca.gov/hq/tpp/offices/omsp/statewide_modeling/cstdm.html) using Citilabs
Cube modeling software to provide an advanced tour/activity model for estimating interregional
trips in California and obtaining trip volumes and trip length distribution by trip purpose. The
CSTDM has scenario years of 2015, 2020, 2035, 2040, and 2050. Caltrans provides VMT and trip
length data by TAZ from the CSTDM for implementing SB743 (http://www.dot.ca.gov/hq/tpp/
offices/omsp/SB743.html). The model will be updated approximately every five years with new
population, employment, and transportation behavior forecasts from the census, metropolitan
planning organizations, regional transportation planning organizations, Caltrans, and other agencies.
Since the model provides statewide travel data, it might not be suitable for estimating local project
level VMT and the influence of the surrounding land use parameters. However, it can provide a
reasonable forecast of regional travel characteristics for California counties.
Tuolumne County Regional Travel Demand Model (Tuolumne County TDM) – The
Tuolumne County TDM was developed to assist the Tuolumne County Transportation Council
(TCTC) in preparing updates to the long-range Tuolumne County Regional Transportation Plan
(RTP), and is updated approximately every five years alongside the RTP updates. The Tuolumne
County TDM runs in TransCAD software and was updated in August 2015 by Wood Rodgers, Inc.
to include a base year scenario of 2015 and future year scenarios of 2030 and 2040. The functionality
of the model is currently (June 2019) being updated by Caliper, Inc. and Wood Rodgers, Inc. to
work in the latest version of TransCAD (8.0), and include a full mode choice component, transit
network, new interface, and additional reporting tools to assist with VMT analysis. The Tuolumne
County TDM is also being validated against AirSage cell phone data.
The updated Tuolumne County TDM will be a four-step model and can be used to estimate daily,
trip-based VMT in Tuolumne County. The Tuolumne County TDM could be used for project
analysis and setting VMT thresholds. One limitation of the Tuolumne County TDM is that it cannot
estimate the full length of trips that go beyond the County borders.
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EXISTING SKETCH PLANNING TOOLS FOR ESTIMATING VMT
In transportation planning, a “sketch planning tool” or “sketch tool” is generally a simple
spreadsheet or calculation based tool that uses a set of data and assumptions to quickly model the
effects of a project. Sketch planning tools produce general order-of-magnitude estimates of travel
demand and characteristics. Common outputs include trip generation, trip lengths, mode split, and
VMT. These simple and low-cost tools can streamline the transportation analysis of specific projects
or alternatives. Typically, sketch tools only require input of a handful of variables to produce results.
While many generic sketch planning tools exist, they typically have to be customized for a specific
area to produce reasonable results. This can be done by obtaining area-specific trip data from a
TDM or collected data, and editing the sketch tool to include these custom assumptions and
variables. This area-specific customization would only need to be performed once to create an areaspecific version of the tool. Sketch tools are best used to estimate the VMT impacts of land use
projects that can be analyzed with an efficiency metric such as VMT per capita or VMT per
employee. Residential, office, industrial, and some retail projects can typically be analyzed with
sketch tools.
Existing sketch tools related to VMT have been identified below. All of these sketch tools have
various positives and drawbacks. Not all tools listed below may be appropriate for VMT analysis in
Tuolumne County.
GIS and/or Model-based Tools
Bay Area Simplified Simulation of Travel, Energy and Greenhouse Gases (BASSTEGG)
(ftp://ftp.abag.ca.gov/pub/mtc/planning/forecast/BASSTEGG/) – A free GIS-based sketch tool developed
by Bay Area Metropolitan Transportation Commission for predicting household VMT and GHG
emissions. Specific to the Bay Area. Available online.
CalEEMod (http://www.caleemod.com/) – A free statewide land use emissions computer model
to calculate potential criteria pollutant and greenhouse gas emission associated with construction and
operations from a land use project. The model also estimates VMT from the trip generation and trip
lengths associated with land use projects. The outputs for this tool are highly dependent on the
specified land use setting (urban or rural) and the amount of “VMT” mitigation is capped for
different project settings9. Widely used by air districts throughout California. Can be customized to a
specific area. Available online.
Envision Tomorrow (https://alex-steinberger-zhkx.squarespace.com/downloads/) – A free
scenario planning package developed for the US Department of Housing and Urban Development
to project the effects of a community’s current growth pattern and future decisions that will impact
growth. The tool can be analyzed at three different levels: city/regional, district, and site. Available
online.
GreenTrip Connect (https://connect.greentrip.org/) – A free web-based tool that provides a
statistically based analysis of VMT reduction for residential projects only and is based on TDM
reduction strategies of GreenTrip Certification10. Available online.
H+T (Housing and Transportation) Affordability Index (https://htaindex.cnt.org/) – A free
web-based tool developed by Center for Neighborhood Technology that uses nationally available

9

Lee, A., Fang, K., & Handy, S. (2017). Evaluation of Sketch- Level VMT Quantification Tools (Rep.). doi: August 2017
GreenTrip Certification program by TransForm encourages planning and design for reducing GHG emissions.

10
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data such as census to estimate auto ownership, auto use (VMT), and transit use for calculating
transportation costs and GHG emissions. Only applies to residential projects. Available online.
Induced Travel Calculator (https://blinktag.com/induced-travel-calculator/index.html) – A free
tool developed by the National Center for Sustainable Transportation to address traffic congestion
caused by increasing roadway capacity for roadways managed by Caltrans. The analysis is focused on
the highway types of 37 Metropolitan Statistical Areas (MSA). Only applies to transportation
projects which increase roadway capacity. Available online.
Local Sustainability Planning Tool (http://rtpscs.scag.ca.gov/Pages/Local-SustainabilityPlanning-Tool.aspx) – A free GIS tool developed by the Southern California Association of
Governments (SCAG) for modeling the effects of land use scenarios on VMT, mode share, and
GHG emissions. May be obtained from SCAG. Contact information on their website.
Low-carb Land Tool – A proprietary web tool developed by Sonoma Technology, Inc. for
examining VMT and GHG under different growth and land use scenarios. Used by Washington
State Department of Transportation.
MXD+ – A proprietary model developed by Fehr & Peers that adjusts Institute of Transportation
Engineers (ITE) trip generation rates based on built environment characteristics. The MXD+ tool
accounts for more variables than the MXD spreadsheet tool (discussed in the Spreadsheet Tools
section below). The trip lengths obtained from the California Statewide Travel Demand Model can
input into the sketch tool and multiplied by the trip generation rates to obtain VMT.
TDM+ – A proprietary tool developed by Fehr & Peers to use the California Air Pollution Control
Officers Association (CAPCOA) Quantifying GHG Mitigations Report for modeling possible
reductions. Only does travel demand management reductions, not VMT generation.
Urban Footprint (https://urbanfootprint.com/) – A proprietary scenario planning model
developed by Calthorpe Analytics that relies on the MXD spreadsheet tool (discussed in the
Spreadsheet Tools section below) trip generation methodology to produce VMT. Can be
customized for specific areas. Very detailed and sensitive to changes in land uses adjacent to a
project. California has acquired licenses which can be used by all California cities, counties, and
agencies.
VMT+ (https://www.fehrandpeers.com/vmt/) – A free, educational tool developed by Fehr &
Peers to estimate VMT and GHG emissions to and from a project/plan area and the off-site VMT
generated by project/plan area. Limited applications. Available online.
Spreadsheet Tools
California Smart Growth Trip Generation (http://ultrans.its.ucdavis.edu/projects/smart-growthtrip-generation) – A free spreadsheet tool developed by University of California, Davis to estimate
multi-modal trip generation rates for land use projects implementing principles of smart growth11.
Only calculates trips. Would have to manually convert trips to VMT. Available online.
MXD (https://www.epa.gov/smartgrowth/mixed-use-trip-generation-model) – A free spreadsheet
tool developed by Fehr & Peers for the Environmental Protection Agency that adjusts ITE trip
generation rates based on built environment characteristics. The trip lengths obtained from the

“Smart growth” land use projects refer to the 10 principles established by the Smart Growth Network and US
Environmental Protection Agency ( https://smartgrowth.org/smart-growth-principles/)
11
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California Statewide Travel Demand Model can be input into the sketch tool and multiplied by the
trip generation rates to obtain VMT. Available online.
Rapid Fire Tool – A proprietary spreadsheet based tool developed by Calthorpe Analytics to
produce transportation metrics such as Light Duty Vehicle (LDV) Vehicle Miles Traveled, fuel use
and cost, GHG and criteria pollutant emissions.
Sketch 7 (http://ultrans.its.ucdavis.edu/projects/improved-data-and-tools-integrated-land-usetransportation-planning-california.html) – A free spreadsheet-based tool developed by University of
California, Davis that calculates the change in VMT resulting from the addition of the project to the
surrounding land uses. The tool estimates VMT based on seven land use and transportation
characteristics: density, diversity, distance, design, destination, demographics, and development scale.
The tool is part of the package for Improved Data and Tools for Integrated Land UseTransportation Planning in California, which also includes a GIS sketch planning tool and a travel
demand forecasting model post-processor. Available online.
TRIMMS (Trip Reduction Impacts of Mobility Management Strategies)
(http://trimms.com/) – A free visual basic (VB) spreadsheet application developed by the National
Center for Transit Research and the Center for Urban Transportation research at the University of
Florida for estimating the impact of transportation demand initiatives through mode share and VMT
changes. The Environmental Protection Agency, Federal Highway Administration, San Diego
Association of Governments, and San Juaquin Council of Governments have used TRIMMS for
various planning purposes. Available online.
VMT Impact Tool/Salon (https://ww3.arb.ca.gov/research/apr/past/vmt_impact_tool_may292014_09343.xlsx) – A free spreadsheet tool developed by Deborah Salon for UC Davis to estimate the effects
of land use and transport system characteristics on VMT and average VMT of neighborhoods and
different trip types. Available online.
A summary of the sketch tools discussed in this section of the memo, including their primary
attributes and applicability to Tuolumne County, is included in Table 5.
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Table 5. Summary of VMT Sketch Planning Tools
Tool

Output

Developer

Availability

Key Variables for VMT Calculation

Attributes

Applicability

BASSTEGG

VMT

Bay Area Metropolitan
Transportation
Commission

Free Online
Download

Bay Area Travel Survey 2000 – Income
group, Density level, Workers in Household,
Vehicles in Household

-Specific to the
Bay Area

Not Recommended

CA Smart Growth
Trip Generation
Tool

Trips

UC Davis ULTRANS
Year – 2012

Free Online
Download

Smart growth factors such as location,
population, urban form, parking, and transitrelated characteristics

-Simple but
limited
functionality
-Does not directly
produce VMT

Not Recommended

CalEEMod

VMT

California Air Pollution
Control Officers
Association (CAPCOA)
Year - 2013

Free Online
Download

Variables from CAPCOA Quantifying GHG
Mitigations Report

-Widely used for
air quality
-Many variables
-Customizable

Could be used in
Tuolumne County if
customized

Envision Tomorrow

VMT

Fregonese Associates
Year – 2013

Free Online
Download

Multiple characteristics based on land use,
transportation, demographics, and
employment.

-Many parameters
-Complex to use

Not Recommended

GreenTrip Connect

VMT;
% Change
in VMT

Center for Neighborhood
Technology
Year – 2016

Free Web-Based
Tool

Land use and transportation characteristics,
Presence of affordable housing, parking
spaces, effects of transit
passes/carshare/bikeshare

-Residential VMT
only
-Complex to use

Not Recommended

H+T (Housing and
Transportation)
Affordability Index

VMT

Center for Neighborhood
Technology

Free Web-Based
Tool

11 variables – median income, per capita
income, average household size, average
commuters per household, residential density,
gross density, average block size, intersection
density, transit connectivity, transit access
shed, employment access.

-Residential VMT
-May not apply in
rural areas

Not Recommended

Induced Travel
Calculator

VMT

National Center for
Sustainable transportation

Free Online
Download

Type of highway facility and MSA (Only for
roadway capacity projects)

-Does not have
data for
Tuolumne
-Mainly for
highway projects

Not Recommended
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Table 5. Summary of VMT Sketch Planning Tools
Tool

Output

Developer

Availability

Key Variables for VMT Calculation

Attributes

Applicability

Local Sustainability
Planning Tool

VMT

Southern California
Association of
Governments (SCAG)

Free Upon
Request

Multiples measures for capturing site
development characteristics.

-Specific to
Southern
California

Not Recommended

Low-carb Land Tool

VMT

Sonoma Technology, Inc.

Proprietary WebBased Tool

D-Variables (Density, Diversity, Destination,
Distance, Design)

-Specific to
Washington State

Not Recommended

MXD

Trips

Fehr & Peers

Free Online
Download

Multiples measures for capturing site
development and surrounding development.

-Primarily a trip
generation tool
-Relies on
CSTDM data to
estimate VMT

Not Recommended

MXD+

Trips

Fehr & Peers

Proprietary

Multiples measures for capturing site
development and surrounding development.

-Primarily a trip
generation tool
-Requires a lot of
data from outside
sources

Not Recommended

Rapid Fire Tool

VMT

Calthorpe Analytics

Proprietary

Demographic projections, Land Use options

-Light-duty VMT
only
-Complex to use

Not Recommended

Sketch 7

% Change
in VMT

UC Davis ULTRANS
Year – 2012

Free Online
Download

7 D’s of land use and transportation
characteristics: density, diversity, distance,
design, destination, demographics, and
development scale.

-Residential VMT
only
-Customizable

Could be used in
Tuolumne County to
analyze residential
mitigations. May not
be applicable in rural
areas.

TDM+

% Change
in VMT

Fehr & Peers

Proprietary

Trip characteristics and proposed travel
demand management measures.

-Only analyzes
mitigations, not
projects

Not Recommended
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Table 5. Summary of VMT Sketch Planning Tools
Tool

Output

Developer

Availability

Key Variables for VMT Calculation

Attributes

Applicability

TRIMMS

VMT

Center for Urban
Transportation Research

Free Online
Download

Mode Share, Type of employer-based
commuter program, Land use

-Only analyzes
mitigations for
employment
based land uses

Could be used in
Tuolumne County to
analyze employment
mitigations. May not
be applicable in rural
areas.

Urban Footprint

VMT

Calthorpe Analytics
Year – 2012

Proprietary
California has
purchased a
license that can
be used by all
public agencies in
the state

Demographic and economic data, transit,
land use, and road network data.

-Complex to Use
-Customizable
-Sensitive to land
use changes
adjacent to a
project

Could be used in
Tuolumne County if
customized.

VMT Impact
Tool/Salon

VMT

Deborah Salon

Free Online
Download

Land use and transportation variables (%
transit and non-motorized commuters, gas
prices, % single-family-homes, road density,
regional and local job access, activity mix

-Residential VMT
only
-Not a projectlevel tool

Not Recommended

VMT+

Trips and
VMT

Fehr & Peers

Free Web-Based
Tool

On-site trips/Pass-by Trips

-Limited
functionality

Not Recommended
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4. CASE STUDIES FOR SB 743 IMPLEMENTATION
To better understand the implementation of CEQA guidelines in California, five regions that have
already gone through, or are currently going through, the process of setting VMT thresholds and
guidelines for analysis were selected as case studies. The five regions selected as case studies are:






City of Oakland
City of Pasadena
City of San Francisco
City of San Jose
Western Riverside Council of Governments

Detailed summaries of the VMT processes, tools, thresholds, and mitigations used by each of the
case study regions are provided in this section. An overall summary of the five case study regions’
adopted significance thresholds and recommended VMT analysis tools is included in Table 6.
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Table 6. Summary of Other Agencies’ VMT Thresholds and Tools
Significance Thresholds for Common Project Types

Region
Residential

Office

Retail

VMT Tools
Transportation

City of Oakland

A project TAZ(s)
exceeding both the
existing average City
household VMT per
capita minus 15
percent and existing
average regional
household VMT per
capita minus 15
percent

Project TAZ(s)
exceeding the existing
average regional VMT
per employee minus 15
percent

Net increase in total
VMT may indicate a
significant
transportation impact

Substantially induce
additional automobile
travel by increasing
physical roadway
capacity in congested
areas (i.e., by adding
new mixed-flow lanes)
or by adding new
roadways to the
network

-Screening Criteria
-Screening Maps
-Travel Demand Model chosen on a
project-by-project basis

City of
Pasadena

VMT in the City of
Pasadena per service
population (population
+ jobs)

Vehicle Trips in the
City of Pasadena per
service population
(population + jobs)

Vehicle Trips in the
City of Pasadena per
service population
(population + jobs)

None

-Screening Criteria
-Pasadena Travel Demand Forecasting
Model

City of San
Francisco

Regional Household
VMT per capita minus
15 percent

Regional VMT per
employee minus 15
percent

Regional VMT per
retail employee minus
15 percent

2,075,220 VMT per
year (fair share VMT
budget remaining for
transportation projects)

-Screening Criteria
-San Francisco County Transportation
Authority’s San Francisco Chained
Activity Modeling Process (SF-CHAMP)

City of San Jose

Project VMT exceeds
existing citywide
average VMT per
capita minus 15
percent OR existing
regional average VMT
per capita minus 15
percent, whichever is
lower

Project VMT per
employee exceeds
existing regional
average VMT per
employee minus 15
percent

Net increase in existing
regional total VMT

0.3% increase in total
VMT for every percent
increase in lane-miles
for roadways (applies
to roadways in Sphere
of Influence and
roadways in Santa Clara
County, but separately)

-Screening Criteria
-Screening Maps
-San Jose VMT Evaluation Tool
(custom sketch tool)
-San Jose Travel Demand Model

Western
Riverside
Council of
Governments
(WRCOG)

Four recommended options for setting thresholds (none adopted yet):
1. Thresholds consistent with the OPR Technical Advisory
2. Thresholds consistent with Lead Agency air quality, GHG reduction, and energy goals
3. Thresholds consistent with RTP/SCS future year VMT projections by jurisdiction or sub-region
4. Thresholds based on baseline VMT performance by jurisdiction or sub-region
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CITY OF OAKLAND
Background
The City of Oakland began the process of adopting SB743 by conducting an extensive review of
current transportation impact review (TIR) best practices in California and in other states to
determine alternatives to Level of Service analysis. During this review process, the City of Oakland
considered a number of possible metrics which could be used for transportation analysis, including
VMT, VMT plus modified LOS, trip generation, development size, proximity and quality of local
bike and pedestrian networks, and parking thresholds, among others. The City of Oakland’s review
culminated in an update to their CEQA Thresholds and TIR Guidelines to utilize VMT per capita as
their primary metric for analysis of transportation impacts. The majority of information from this
section is from the City of Oakland Transportation Impact Review Guidelines: Land Use Development Projects
(Oakland TIR Guidelines) (City of Oakland, April 14, 2017).
Process
As the transportation analysis process is influenced by the City of Oakland’s plans and policies, the
transportation component of a proposed project needs to follow the city’s general plan and overall
vision. The transportation components of Oakland’s plan and policies focus on “achieving an
effective, sustainable, multimodal transportation system”. The typical City of Oakland scope of work
for an evaluation of a project’s impacts on transportation under CEQA is outlined in Table 7.
Table 7. City of Oakland Typical Transportation Impact Review Scope of Work

Source: City of Oakland Transportation Impact Review Guidelines – Table 1 (City of Oakland, April 14, 2017)
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Tools
Screening Criteria
The City of Oakland has three key screening criteria. If a project or components of the project meet
any of the below screening criteria, then it is presumed VMT impacts would be less than significant
for the project or component of the project and a detailed VMT analysis is not required.
“5.4.1 Presumption of Less Than Significant Impact for Small Projects
Absent substantial evidence indicating that a project would generate a potentially significant level of vehicle miles
traveled (VMT), projects that generate fewer than 100 vehicle trips per day generally may be assumed to cause a
less-than-significant transportation impact.

5.4.2 Presumption of Less Than Significant Impact for Residential, Retail, and/or Office
Projects in Low-VMT Areas
Residential, locally-serving retail17, and office projects that locate in areas with low VMT18, and that incorporate
similar features (i.e., density, mix of uses, low parking ratios19, transit accessibility) will tend to exhibit similarly
low VMT. Therefore, use maps or tables illustrating areas that exhibit below-threshold VMT to screen out
residential, office, and retail projects which may not require a detailed VMT analysis.20 For projects that include
residential, office, and retail components, each map should be used to screen the respective portion of the project.
Information regarding the VMT per supply metric for the project transportation analysis zone (TAZ) and
citywide average may be presented in a table or in a series of maps. Either method should include the source data,
including name of travel model, version, and year of analysis.

Regional-serving retail. A 2007 market analysis showed that Oakland was severely under-served in
21

comparison goods type retail, a category that includes products sold in stores offering apparel (clothing, accessories,
shoes), home furnishings and appliances, specialty goods (gifts, jewelry, books, stationery and cards, sporting goods,
etc.), and department and other general merchandise stores. As a result, nearly two-thirds of Oakland’s potential
sales in this category is lost to other Bay Area communities. This means that even typical regional-scale “big box”
retail may reduce trip length for Oakland residents who choose to shop there, and would have otherwise traveled
farther. At the same time, a highway-oriented, regional-scale outlet mall could be a generator of new trips from
outside of Oakland. For these reasons, regional-scale retail should be evaluated on a case-by-case basis, focusing on
the details of the form and type of retail.

5.4.3 Presumption of Less Than Significant Impact Near Transit Stations
Presume that residential, retail, and office projects, as well as mixed use projects which are a mix of these uses,
proposed within ½ mile of an existing major transit stop or an existing stop along a high-quality transit corridor22
will have a less than significant impact on VMT. This presumption would not apply, however, if project-specific or
location-specific information indicates that the project will still generate significant levels of VMT. For example,
the presumption might not be appropriate if the project:





Has an overall Floor Area Ratio (FAR) of less than 0.75,
Includes more parking for use by residents, customers, or employees of the project than required (if
parking minimums pertain to the site) or allowed without a conditional use permit (if minimums and/or
maximums pertain to the site)
Is inconsistent with Plan Bay Area, the applicable Sustainable Communities Strategy (as determined by
the lead agency, with input from the Metropolitan Transportation Commission),23 or
Has a retail component that is greater than 80,000 sf.”
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The City of Oakland has the following screening criteria for other land uses:
“5.4.4 Screening and Thresholds for Other Land Uses
The Oakland Planning and Building Department has provided screening criteria and thresholds of significance to
determine if land uses similar in function to residential, office, and retail would result in significant impacts as it
relates to VMT.24
The Oakland Planning & Building Department expands the Revised Proposal MapBased Screening and Proximity to Transit Station screening criteria to the following types of land uses:




Tourist hotels, student housing, single room occupancy hotels, and group housing land uses should be
treated as residential for screening and analysis.
Childcare, K-12 schools, post-secondary institutional (non-student housing), Medical, and production,
distribution, and repair (PDR) land uses should be treated as office for screening and analysis.
Grocery stores, local-serving entertainment venues, religious institutions, parks, and athletic clubs land
uses should be treated as retail for screening and analysis.

The following identifies screening criteria and thresholds of significance used to determine if other types of land uses
occasionally reviewed by the Oakland Planning and Building Department would result in significant impacts as it
relates to VMT.




Public services (e.g., police, fire stations, public utilities) do not generally generate VMT. Instead,
these land uses are often built in response to development from other land uses (e.g., office and
residential). Therefore, these land uses can be presumed to have less-than-significant impacts on VMT.
However, this presumption would not apply if the project is sited in a location that would require
employees or visitors to travel substantial distances and the project is not located within ½ mile of a
major transit stop or does not meet the small project screening criterion.
Event Centers and Regional-Serving Entertainment Venues. Trips associated with these
land uses are typically discretionary trips made by individuals, which may be substitute or new trips. For
these land uses, a detailed VMT analysis would most likely be required as outlined below. Therefore, no
screening criterion is provided. For these land uses, a VMT efficiency metric would also be used. A
project would cause substantial additional VMT if it exceeds the existing regional VMT per retail
employee minus 15 percent.

The land uses in this and the preceding sub-section are not intended to be inclusive of every land use reviewed by
the Oakland Planning & Building Department for projects subject to CEQA. For these other land uses, the
analysis should be consistent with one of the screening criteria and thresholds of significance described above”
Screening Maps
The City of Oakland has calculated VMT per capita and VMT per worker of all the TAZs in
Oakland, and compared the TAZ-level VMTs to the regional average using a model developed for
regional climate action planning and maintained by the Metropolitan Transportation Commission.
This TAZ-level VMT data was then used to develop the screening maps shown in Figure 2 and
Figure 3 below. The screening maps are tools to help determine when projects meet the City of
Oakland’s screening criteria outlined in the section above.
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Figure 2. City of Oakland VMT per Capita Screening Map

Source: Task 7A&B Define Thresholds of Significance and Impact Analysis Tools – Figure 1 (Nelson\Nygaard, September 9, 2016)
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Figure 3. City of Oakland VMT per Worker Screening Map

Source: Task 7A&B Define Thresholds of Significance and Impact Analysis Tools – Figure 1 (Nelson\Nygaard, September 9, 2016)
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Travel Demand Models
The City of Oakland requires any detailed VMT analysis to be performed with a travel demand
model. The City of Oakland allows the project sponsor and/or their consultant to determine which
travel demand model should be used. A travel demand model VMT analysis must be supplemented
with a separate analysis of reduction in VMT experienced due to transportation demand
management measures included in the project, based on data and research.
Significance Thresholds
The thresholds of significance set by the City of Oakland are in line with the OPR Technical
Advisory recommendations, and are shown in Table 8.

Table 8. City of Oakland Thresholds

Source: Task 7A&B Define Thresholds of Significance and Impact Analysis Tools – Table 1 (Nelson\Nygaard, September 9, 2016)

The City of Oakland also has the following general significance criteria for projects (Section 5.1 of
the Oakland TIR Guidelines):
“The project would have a significant effect on the environment if it would:




Conflict with a plan, ordinance, or policy addressing the safety or performance of the circulation system,
including transit, roadways, bicycle lanes, and pedestrian paths (except for automobile level of service or
other measures of vehicle delay); or
Cause substantial additional VMT per capita, per service population, or other appropriate efficiency
measure; or
Substantially induce additional automobile travel by increasing physical roadway capacity in congested
areas (i.e., by adding new mixed-flow lanes) or by adding new roadways to the network”

32 | P a g e

June 2019

Background on SB 743 and Vehicle Miles Traveled - DRAFT
Tuolumne County, CA
Mitigation Strategies
Projects with potentially significant transportation impacts and that are located within an “above
regional threshold” TAZ in the threshold maps may mitigate transportation impacts by using the
travel demand management and/or project alternatives strategies in Table 9.

Table 9. City of Oakland Recommended Mitigation Measures

Source: Task 7A&B Define Thresholds of Significance and Impact Analysis Tools – Table 2 (Nelson\Nygaard, September 9, 2016)
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CITY OF PASADENA
Background
The City of Pasadena was the first city in California to implement the provisions of SB 743 by
establishing VMT as the metric to analyze transportation impacts of projects and adopting
corresponding significance thresholds. Prior to shifting to VMT, the City of Pasadena conducted an
extensive research, outreach, and education effort over a five-year period. The culmination of
Pasadena’s effort was the Pasadena Transportation Impact Analysis: Current Practice Guidelines (Pasadena
TIA Guidelines) (Pasadena Department of Transportation, 09/25/2015).
Process
City of Pasadena’s transportation review process is as follows:
Upon receipt of initial Project Plan Review (PPR) from the Department of Planning and
Community Development, the City of Pasadena Department of Transportation (PasDOT) will
determine whether a transportation review is required relative to CEQA guidelines and City policies.
Each type of project is compared against the screening criteria summarized in the Tools section
below. Depending on which criteria the project meets, a different level of review will be required. If
a review is required, upon authorization to proceed and payment of fees, PasDOT will commence
the analysis.
Tools
Screening Criteria
The Pasadena Planning and Community Development Department has two processes for project
review. Which process Pasadena uses for a given project is based on the project size. Pasadena
divides projects into the following two categories:
1. Below or equal to communitywide significance thresholds
2. Above communitywide significance thresholds
Here, communitywide significance thresholds are defined as 50,000 square feet of new commercial
use, 50 residential units, or any combination of the two. Communitywide significance thresholds
only determine what level of analysis is required, if any, not significance of impacts. Table 10
summarizes the communitywide significance thresholds.

Table 10. City of Pasadena Screening Criteria

Source: Pasadena Transportation Impact Analysis: Current Practice Guidelines – Table 1 (Pasadena Department of Transportation,
09/25/2015)
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Projects falling under Category 2 in Table 10 need to conduct street segment analysis and LOS
analysis in addition to a typical transportation impact analysis.
Travel Demand Model
The City of Pasadena’s Travel Demand Forecasting model is the primary tool used for detailed
VMT analysis. To estimate VMT per capita, the project’s incremental influence/contribution on
citywide VMT per capita is compared to the adopted CEQA threshold to determine significant
impact. The project’s incremental VMT per capita is determined by dividing the change in citywide
VMT (with and without project) by the change in citywide service population (with and without the
project) using the City of Pasadena’s Travel Demand Forecasting model. The model uses the
TransCAD Transportation GIS software, which is consistent with the form and function of models
used by local jurisdictions in California. For further details on the travel demand forecasting model,
refer to the Pasadena Travel Demand Forecasting Model Development Report (Fehr & Peers, April 2011).
Significance Thresholds
For projects requiring an environmental review in accordance with CEQA, the thresholds contained
in Table 11 below determine a project’s expected level of impact.

Table 11. City of Pasadena Significance Thresholds

Source: Pasadena Transportation Impact Analysis: Current Practice Guidelines – Table 2 (Pasadena Department of Transportation,
09/25/2015)

Mitigation Strategies
City of Pasadena provides no recommendations on potential mitigations to significant impacts.
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CITY OF SAN FRANCISCO
Background
In March 2016, the San Francisco Planning Commission adopted a resolution to modify their
environmental review process by replacing automobile delay with VMT as a measure to assess the
significance of transportation impacts on the environment in accordance with the revised CEQA
guidelines. The City of San Francisco began by conducting research on existing VMT and travel
behavior, and the tools that are currently available for calculating VMT. The City of San Francisco’s
review process culminated in the Vehicle Miles Traveled/Induced Automobile Travel Memorandum (San
Francisco Planning Department, February 14, 2019), and the revised San Francisco Transportation
Impact Analysis Guidelines (San Francisco TIA Guidelines) (San Francisco Planning Department,
February 2019).
Process
The San Francisco TIA Guidelines have the following general process for preparing transportation
analysis for a project:

Figure 4. San Francisco TIA Process (Step 2)

Source: San Francisco Transportation Impact Analysis Guidelines (San Francisco Planning Department, February 2019)

36 | P a g e

June 2019

Background on SB 743 and Vehicle Miles Traveled - DRAFT
Tuolumne County, CA

Figure 5. San Francisco TIA Process (Step 3)

Source: San Francisco Transportation Impact Analysis Guidelines
(San Francisco Planning Department, February 2019)

The VMT portion of the transportation determination, listed in Figure 4, involves comparing the
project against criteria in the City of San Francisco’s Screening Criteria Checklist, shown in the
Tools section below.
Tools
Screening Criteria Checklist
The City of San Francisco uses the following checklist, consistent with the CEQA Guidelines and
OPR Technical Advisory, to screen out projects that would not result in significant transportation
impacts under the VMT metric. If a project would generate VMT, but meets the screening criteria in
Part 1 and 2, or falls within the types of transportation projects listed in Part 3, then a detailed VMT
analysis is not required for the project.

Table 12. San Francisco VMT Screening Criteria - Part 1

Source: Vehicle Miles Traveled/Induced Automobile Travel Memorandum (San Francisco Planning
Department, February 14, 2019)
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Table 13. San Francisco VMT Screening Criteria - Part 2

Source: Vehicle Miles Traveled/Induced Automobile Travel Memorandum (San Francisco Planning Department, February 14, 2019)

Table 14. San Francisco VMT Screening Criteria - Part 3

Source: Vehicle Miles Traveled/Induced Automobile Travel Memorandum (San Francisco Planning Department, February 14, 2019)

The City of San Francisco has created a web-based tool to visualize VMT for projects by TAZ. The
tool is used to identify types and locations of land use projects that meet Screening Criterion 1
shown in Table 12 above. The inputs required for the tool are project location and land use
characteristics. The tool can be accessed on the City of San Francisco’s website here:
https://sftraveldemand.sfcta.org/
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The City of San Francisco provides the following definitions:
Active transportation, rightsizing (aka road diet) and transit project means any of the following:







Reduction in number of through lanes
Infrastructure projects, including safety and accessibility improvements, for people walking
or bicycling
Installation or reconfiguration of traffic calming devices
Creation of new or expansion of existing transit service
Creation of new or conversion of existing general purpose lanes (including vehicle ramps) to
transit lanes
Creation of new or addition of roadway capacity on local or collector streets, provided the
project also substantially improves conditions for people walking, bicycling, and, if
applicable, riding transit (e.g., by improving neighborhood connectivity or improving safety)

Other minor transportation project means any of the following:















Rehabilitation, maintenance, replacement and repair projects designed to improve the
condition of existing transportation assets (e.g., highways, roadways, bridges, culverts,
tunnels, transit systems, and bicycle and pedestrian facilities) and that do not add additional
motor vehicle capacity
Installation, removal, or reconfiguration of traffic lanes that are not for through traffic, such
as left, right, and U-turn pockets, or emergency breakdown lanes that are not used as
through lanes
Conversion of existing general purpose lanes (including vehicle ramps) to managed lanes
(e.g., HOV, HOT, or trucks) or transit lanes
Grade separation to separate vehicles from rail, transit, pedestrians or bicycles, or to replace
a lane in order to separate preferential vehicles (e.g. HOV, HOT, or trucks) from general
vehicles
Installation, removal, or reconfiguration of traffic control devices, including Transit Signal
Priority (TSP) features
Traffic metering systems
Timing of signals to optimize vehicle, bicycle or pedestrian flow on local or collector streets
Installation of roundabouts
Adoption of or increase in tolls
Conversion of streets from one-way to two-way operation with no net increase in number of
traffic lanes
Addition of transportation wayfinding signage
Removal of off- or on-street parking spaces
Adoption, removal, or modification of on-street parking or loading restrictions (including
meters, time limits, accessible spaces, and preferential/reserved parking permit programs)
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Travel Demand Model
The City of San Francisco requires use of the San Francisco County Transportation Authority’s San
Francisco Chained Activity Modeling Process (SF-CHAMP), which is a travel demand modeling tool
that calculates VMT of private automobiles and for-hire vehicles, to analyze VMT. The City of San
Francisco recommends the following types of VMT analyses using the SF-CHAMP tool for
different types of projects:







Residential-type Projects: A tour-based analysis that estimates existing and existing plus
project VMT per capita.
Office-type Projects: A tour-based analysis that estimates existing and existing plus project
VMT per employee.
Retail-type Projects: A trip-base analysis that estimates existing and existing plus project
VMT per retail employee. The methodology must also present existing regional VMT minus
15 percent.
Cumulative Projects: Same as above but for future and future plus project VMT.
Area Plans: Estimate daily VMT for all included land uses using corresponding methods
outlined above.
Transportation Project: Estimate existing and existing plus project VMT. A qualitative
analysis is permitted for some transportation projects.

Elasticity Formula
The City of San Francisco recommends estimating VMT induced by a capacity increasing
transportation project using a standard elasticity formula, consistent with the OPR Technical
Advisory, with an elasticity value of 1.0.
Significance Thresholds
For projects requiring an environmental review in accordance with CEQA, the thresholds contained
in Table 15 determine a project’s expected level of impact.

Table 15. City of San Francisco Significance Thresholds
Project Type

Threshold

Residential Projects

Regional Household VMT per capita minus 15 percent

Office Projects

Regional VMT per employee minus 15 percent

Retail Projects

Regional VMT per retail employee minus 15 percent

Mixed-use Projects

Each land use will be evaluated independently based on the above thresholds

Area Plans

Consistency with the Sustainable Community Strategy (Plan Bay Area)

Transportation Projects

2,075,220 VMT per year

The significance threshold for transportation projects of 2,075,220 VMT per year is based on the
fair share VMT allocated to transportation projects required to achieve California’s long-term
greenhouse gas emissions reduction goal of 40 percent below 1990 levels by 2030.
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The City of San Francisco also has the following significance thresholds to determine cumulative
impacts, summarized in Table 16.

Table 16. City of San Francisco Cumulative Significance Thresholds
Project Type

Threshold

All Projects

The region would meet its Sustainable Communities Strategy long-range greenhouse gas
reduction goals or VMT reduction goals (if applicable)

Residential Projects

Future city household VMT per capita minus 15 percent and the future regional household
VMT per capita minus 15 percent

Office Projects

Future regional VMT per employee minus 15 percent

Retail Projects

Future regional VMT per retail employee minus 15 percent

Mixed-use Projects

Each land use will be evaluated independently based on the above thresholds

Mitigation Strategies
The City of San Francisco recommends the following transportation demand management measures
to reduce VMT:






















Provide streetscape improvements to encourage walking (ACTIVE-1)
Provide secure bicycle parking, more spaces given more points (ACTIVE-2)
Provide on-site showers and lockers (ACTIVE-3)
Provide a bike share membership to residents and employees for one point, another point
given for each project within the bike share network (ACTIVE-4)
Provide on-site bicycle repair station (ACTIVE-5A)
Provide on-site bicycle maintenance services (ACTIVE-5B)
Provide fleet of bicycles (ACTIVE-6)
Provide bicycle valet parking (ACTIVE-7)
Offer car-share parking and membership (CSHARE-1)
Provide delivery supportive amenities (DELIVERY-1)
Provide delivery services (DELIVERY-2)
Offer family TDM amenities (FAMILY-1)
Provide on-site childcare (FAMILY-2)
Provide Family TDM package (FAMILY-3)
Provide contributions or incentives for sustainable transportation (HOV-1)
Provide shuttle bus service (HOV-2)
Offer vanpool programs (HOV-3)
Provide multimodal wayfinding signage (INFO-1)
Provide real time transportation information display (INFO-2)
Provide tailored transportation marketing services (INFO-3)
Provide healthy food retail in underserved area (LU-1)
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Provide on-site affordable housing (LU-2)
Offer unbundled parking (PKG-1)
Offer short term daily parking provision (PKG-2)
Offer parking cash out: non-residential tenants (PKG-3)
Reduce parking supply (PKG-4)
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CITY OF SAN JOSE
Background
In April 2018, to align with the new CEQA guidelines and SB743, City of San Jose updated their San
Jose Transportation Impact Analysis Handbook (City of San Jose, April 2018). The handbook is a guide to
determine the need for a transportation impact analysis, the scope, and necessary steps to conduct
the analysis. The guide was also updated to be in line with the goals and policies of the City of San
Jose General Plan and the new Transportation Analysis Policy (Council Policy 5-1).
General Plan Goals and Policies
The San Jose 2040 General Plan focuses on the following access strategies to guide their
transportation policies:



Proximity- Clustering growth in the City’s Planned Growth Areas (PGAs) that are located
around existing and planned transit.
Mobility- Build an environmentally sustainable transport system where 60 percent of the
trips are by walking, biking, transit, or carpool.

Process
The City of San Jose Department of Public Works determines the need for a transportation analysis
(TA) for development projects aligning with the CEQA guidelines and City policies. The TA report
includes two types of analysis: CEQA transportation analysis and Local Transportation Analysis
(LTA). The type of analysis required for the TA report depends on whether the project meets the
CEQA screening criteria, discussed in the Tools section below.

Figure 6. City of San Jose TA Process

Source: San Jose Transportation Impact Analysis Handbook (City of San Jose, April 2018)

Tools
Screening Criteria
The San Jose Department of Public Works uses map-based screening criteria and list-based
screening criteria to determine which projects require a detailed CEQA transportation analysis. List
based screening criteria are for projects that are expected to result in less than significant VMT
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impacts based on the project description and characteristics. Residential and office projects located
near high-quality transit in planned growth areas with low VMT would not require a detailed CEQA
transportation analysis. If a residential, office, or affordable housing project is located in a
highlighted area in the corresponding screening maps (shown in Figure 7, Figure 8, and Figure 9,
respectively) and meets the other screening criteria specified in Table 17, then the project would be
assumed to have less than significant transportation impacts and would not require a detailed
analysis.

Table 17. City of San Jose Land Use Projects Screening Criteria
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Table 17. City of San Jose Land Use Projects Screening Criteria

Source: San Jose Transportation Impact Analysis Handbook – Table 1 (City of San Jose, April 2018)

Figure 7. City of San Jose Screening Map – Residential Projects

Source: San Jose Transportation Impact Analysis Handbook – Figure 3 (City of San Jose, April 2018)

45 | P a g e

June 2019

Background on SB 743 and Vehicle Miles Traveled - DRAFT
Tuolumne County, CA

Figure 8. City of San Jose Screening Map – Office Projects

Source: San Jose Transportation Impact Analysis Handbook – Figure 5 (City of San Jose, April 2018)

Figure 9. City of San Jose Screening Map – Affordable Housing Projects

Source: San Jose Transportation Impact Analysis Handbook – Figure 4 (City of San Jose, April 2018)
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The City of San Jose also has screening criteria for transportation projects. If a transportation
project meets the corresponding criteria in Table 18, then the project would be assumed to have less
than significant transportation impacts and would not require a detailed analysis.

Table 18. City of San Jose Transportation Projects Screening Criteria
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Table 18. City of San Jose Transportation Projects Screening Criteria

Source: San Jose Transportation Impact Analysis Handbook – Table 9 (City of San Jose, April 2018)

Sketch Tool
San Jose has developed their own sketch tool, called the San Jose VMT Evaluation Tool, for
calculating VMT using the project’s location, description, and other attributes. This tool can be used
for most residential, office, and industrial projects. The tool inputs the project assessor’s parcel
number, land use characteristics, and proposed VMT reduction strategies. The San Jose VMT
Evaluation Tool can produce VMT per capita and VMT per employee for residential, office,
industrial, and mixed-use projects.
The tool also includes four VMT mitigation strategy tiers that can be applied to the project: project
characteristics, multimodal network improvements, parking, and travel demand management. Some
of the travel demand management measures used in the tool are: increasing development density,
increasing the diversity of uses, integrating affordable and below market rate housing, providing
pedestrian network improvements for active transportation, and providing traffic calming measures.
The tool quantifies the reduction in VMT expected from mitigation strategies applied to the project.
Travel Demand Model
For large regional serving retail projects, transportation projects, land use plans, cumulative projects,
and other projects that can potentially shift travel patterns, the San Jose Travel Demand Model can
be used to perform a detailed VMT analysis. The San Jose Travel Demand Model can produce net
change in total VMT for these types of projects.
Significance Thresholds
For projects that do not meet the screening criteria discussed in the Tools section, a detailed analysis
of the project’s VMT will be compared against the thresholds of significance presented in Table 19
and Table 20.
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Table 19. City of San Jose Land Use Projects Significance Thresholds

Source: San Jose Transportation Impact Analysis Handbook – Table 2 (City of San Jose, April 2018)
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Table 20. City of San Jose Transportation Projects Significance Thresholds

Source: San Jose Transportation Impact Analysis Handbook – Table 10 (City of San Jose, April 2018)

Mitigation Strategies
The City of San Jose recommends the following lists of mitigation measures in order to reduce VMT
for projects with a significant impact.

Table 21. City of San Jose Tier 1, 2, and 3 Mitigations
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Table 21. City of San Jose Tier 1, 2, and 3 Mitigations
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Table 21. City of San Jose Tier 1, 2, and 3 Mitigations
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Table 22. City of San Jose Tier 4 Mitigations
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Table 22. City of San Jose Tier 4 Mitigations

54 | P a g e

June 2019

Background on SB 743 and Vehicle Miles Traveled - DRAFT
Tuolumne County, CA

Table 22. City of San Jose Tier 4 Mitigations
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WRCOG
Background
Following direction from the OPR Technical Advisory, Western Riverside Council of Governments
(WRCOG) is working on an SB743 Implementation Pathway Project that focuses on helping
member agencies understand the specific questions that need to be addressed for analyzing
transportation impacts under CEQA. The study looks at the methodology for forecasting project
generated VMT, thresholds that would be available for each jurisdiction, and mitigation measures
that should be feasible for a VMT impact in relation the region’s land use and transportation
context.
The study aims to answer the following questions:
1. Methodology – what methodology should be used to forecast ‘projected generated VMT’
and the ‘project’s effect on VMT’ under baseline and cumulative conditions and how does
the selection of a threshold influence the methodology decision?
2. Thresholds – what threshold options are available to each jurisdiction and what substantial
evidence exists to support the selecting a specific VMT threshold?
3. Mitigation – what would constitute feasible mitigation measures for a VMT impact given the
land use and transportation context of the WRCOG region?
The current results of WRCOG’s SB 743 project are summarized in the WRCOG SB 743
Implementation Pathway Document Package (Fehr & Peers, March 2019). WRCOG has not established
any final guidelines or thresholds at this point in time.
Process
If a project does not pass an initial screening test (described in the Tools section below), then a full
impact analysis is warranted. In all, the VMT impact analysis process may include up to four steps as
outlined below.
Step 1 – Transit Priority Area Screening
Step 2 – Low VMT Area Screening
Step 3 – Project Type Screening
Step 4 – VMT analysis using a travel demand model
Projects not screened in steps 1, 2, or 3 should complete a detailed VMT analysis and forecasting to
determine if the project has a significant VMT impact.
Tools
Screening Criteria
Lead agencies in WRCOG may choose to use an impact screening method to streamline land use
project review for VMT impacts. WRCOG has created a web-based screening tool for this purpose
available at http://gis.fehrandpeers.com/WRCOGVMT/. This tools acts as a web/GIS based
screening map for all areas of WRCOG. An example of a screening map from the WRCOG webbased screening tool is shown in Figure 10.
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Figure 10. WRCOG Screening Map for Residential Home Based VMT per Capita
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To calculate base year total VMT per service population (i.e., population plus employment), homebased VMT per capita, and home-based work VMT per worker for input into the WRCOG webbased screening tool, outputs from the Riverside County Transportation Analysis Model (RIVTAM)
were used. Data from the California Household Travel Survey (CHTS) was used to compare modelderived estimates of Home-Based VMT with those based on survey observations. Baseline
conditions for CEQA purposes would be specific to the release date of a project’s notice of
preparation (NOP). The WRCOG web-based screening tool would be periodically updated with
current data.
Sketch Tools
WRCOG evaluated 11 existing sketch model tools to determine their strengths and weaknesses in
calculating VMT. CalEEMod, GreenTRIP Connect, and TDM+ were found to be the most
effective. It was also found that sketch tools were best for evaluating and quantifying mitigations.
Travel Demand Model
WRCOG recommends that all detailed project VMT analysis be performed with the Riverside
County Transportation Analysis Model (RIVTAM). The analysis should include ‘project generated
VMT’ and ‘project effect on VMT’ estimates for the project TAZ under the following scenarios:






Baseline conditions - This data is already available in the WRCOG web-based tool.
Baseline plus project - The project land use would be added to the project TAZ or a separate
TAZ would be created to contain the project land uses. A full RIVTAM model run would be
performed and VMT changes would be isolated for the project TAZ and across the full
model network. The model output must include reasonableness checks of the production
and attraction balancing to ensure the project effect is accurately captured. If this scenario
results in a less-than-significant impact, then additional cumulative scenario analysis may not
be required.
Cumulative no project - This data is available from WRCOG.
Cumulative plus project - The project land use would either be added to the project TAZ or
a separate TAZ would be created to contain the project land uses. The addition of project
land uses should be accompanied by a reallocation of a similar amount of land use from
other TAZs. Land use projects will generally not change the cumulative no project control
totals for population and employment growth. Instead, they will influence the land use
supply through changes in general plan, land use designations, and zoning. If project land
uses are simply added to the cumulative no project scenario, then the analysis should reflect
this limitation in the methodology and acknowledge that the analysis may overestimate the
project’s effect on VMT.

Significance Thresholds
Four threshold estimation options were recommended for consideration by lead agencies:
1. Thresholds consistent with OPR’s Technical Advisory, recommending that proposed
developments generate VMT per person that is 15% below existing VMT per capita,
2. Thresholds consistent with Lead Agency air quality, GHG reduction, and energy
conservation goals,
3. Thresholds consistent with RTP/SCS future year VMT projections by jurisdiction or subregion, and
4. Thresholds based on baseline VMT performance by jurisdiction or sub-region.
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No significance thresholds have been adopted by WRCOG or member agencies at this time.
Mitigation Strategies
As WRCOG has a rural/suburban land use context, the following key strategies were determined to
be particularly relevant:







Diversifying land use
Improving pedestrian networks
Implementing traffic calming infrastructure
Building low-street bicycle network improvements
Encouraging telecommuting and alternative work schedules
Providing ride-share programs
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5. SB 743 IMPLEMENTATION IN RURAL AREAS
RURAL SMART GROWTH
To enable the successful implementation of SB743 in rural California, coordinated planning between
regional transportation planning agencies and local jurisdictions is required. Also, due to the
presence of different methodologies for setting VMT thresholds, it will be important for rural
agencies to ensure that the thresholds are consistent with their general plan goals. Additionally, the
possibility of establishing possible sub-regional threshold maps should be considered as rural areas
tend to have geographically dispersed population centers with different traffic sheds and VMT
characteristics. 12
International City/County Management Association’s (ICMA) report on Putting Smart Growth to
Work in Rural Communities (2010) outlines the goals and strategies, presented in Table 23, Table 24,
Table 25, and Table 26, to help rural communities adopt techniques of smart growth.

Table 23. Goals, Strategies, and Policy Tools for Rural Smart Growth

Source: Putting Smart Growth to Work in Rural Communities (International City/County Management Association, 2010)

12

SB 743 Implementation Considerations in Rural Counties. (2017). Presentation.
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Table 24. Goal 1: Support the Rural Landscape

Source: Putting Smart Growth to Work in Rural Communities (International City/County Management Association, 2010)

Table 25. Goal 2: Help Existing Places Thrive

Source: Putting Smart Growth to Work in Rural Communities (International City/County Management Association, 2010)

Table 26. Goal 3: Create Great New Places

Source: Putting Smart Growth to Work in Rural Communities (International City/County Management Association, 2010)

61 | P a g e

June 2019

Background on SB 743 and Vehicle Miles Traveled - DRAFT
Tuolumne County, CA

POTENTIAL VMT MITIGATION MEASURES FOR DIFFERENT TYPES OF RURAL AREAS
According to a recent study, Mitigating Vehicle-Miles Traveled (VMT) in Rural Development (Miller &
Ganson, 2015), rural communities can be classified into three types (productive, development, and
edge) to develop VMT mitigation strategies based on their common characteristics13. Discussion of
these three rural community types and appropriate mitigation strategies for each, as outlined in
Mitigating Vehicle-Miles Traveled (VMT) in Rural Development, is provided below.
Productive Areas
Low population density and growth, with economic reliance on extractive and agricultural (nontransferable), uses of the land itself.
Mitigation Strategies
Strategies outside Productive town centers





Develop new residential units at a density of 10 acres per unit or less.
Commit farmland, timber reserves, or other open spaces under a conservation easement or
land trust. Many states offer reduced property taxes for land under easement, such as the
Williamson Act in California.
Eschew new growth-inducing infrastructure, and limit new development to septic service
and well water.
Reduce the need to travel for information by providing high quality, high-speed broadband
Internet service.

Strategies inside Productive town centers








Like the urban context, smaller lot sizes and higher density development make trip-chaining
and active transportation more feasible.
Adapt the transportation network to accommodate active transportation, including
sidewalks, buildings at a pedestrian-oriented scale, street-fronting buildings, bicycle lanes,
and bicycle parking.
Enhance the small block grid system
Develop affordable housing that balances the jobs-housing mix at each income level.
Construct a variety of building types and sizes, to support a mixture of uses, and reduce the
need to travel long distances for basic goods and services.
Operate and subsidize vanpool programs to connect worker housing and related jobs.
Operate and subsidize on-demand shuttles for more infrequent trips, such as between
seniors and medical care.

Destinations
A large supply of seasonably occupied housing, high median household incomes, and essentially a
population split between the local staff and wealthier visitors.

Miller, R. Beyond "Urban Planning": An Overview of Challenges Unique to Planning Rural California, 2013. University
of California, Berkeley Masters Thesis. http://www.scribd.com/doc/129955232/Beyond-Urban-Planning-An-Overview-ofChallenges-Unique-to-Planning-Rural-California.
13

62 | P a g e

June 2019

Background on SB 743 and Vehicle Miles Traveled - DRAFT
Tuolumne County, CA
Mitigation Strategies















Focus new development intensity around the existing town center.
Diversify new development types to mix land uses and reduce trip lengths for goods and
services (such as childcare).
Diversify residential housing types to accommodate a range of users, such as families
(multiple bedrooms) and seniors (smaller units with small yards for easy maintenance).
Develop quality affordable housing.
Follow principles of form-based codes to improve walkability and embrace the Destination’s
existing marketable charm.
Implement pedestrian and bicycle way-finding signage to encourage visitors to explore
without an automobile.
When local transit is available:
o Orient new development to facilitate pedestrian and bicycle access to transit stops.
o Subsidize connecting service to new development.
o Provide free or subsidized transit passes to employees, residents, or guests.
When regional transit is available:
o Focus new development around the regional transit connection.
o Provide bike-rentals or bike-sharing facilities at the transit station.
o Attract car-sharing services to the transit connection.
o Operate a shuttle between the transit connection and major destinations.
Operate or contribute to a shuttle from nearby urban areas to the major destination (such as
a ski shuttle, or to a casino/hotel).
Operate or contribute to a local shuttle between workers and job centers or between local
attractions for visitors.
Purchase and dedicate land on the outskirts of the destination’s developed area to a land
bank or trust, reducing the risk of future high-VMT development.
Commit to using local products and services in construction and operations.

Edge Communities
Communities that are located on the periphery of a city or metropolitan area and less populous than
urban centers. As the infrastructure of these communities tends to support automobile-dependent
and low-density development, introducing VMT-efficient development can be challenging.
Mitigation Strategies
Strategies for Edge Communities





Cluster new development compactly, including on infill sites when possible.
Improve the mix of uses, adding destinations that allow shorter trips.
Build a network of trails that offer active transportation options between the development
and major destinations, such as other neighborhoods, schools, shopping, and recreation.
Provide sidewalk and street treatments that facilitate active mode transportation, such as
illuminated crosswalks, bulb-outs, pedestrian refuge islands, bike lanes, and protected cycle
tracks.
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Facilitate, promote, and subsidize the implementation and use of car sharing facilities or
peer-to-peer car sharing among residents.
Commit undeveloped lands to a land trust, the Williamson Act or a Transferable
Development Rights program.
Redevelop and intensify low-intensity development along major corridors. Sufficient
intensification along such corridors can make transit feasible.
Unbundle parking from residential units, and offer car share vehicles on site.
Include or contribute to development that mitigates the community’s VMT, such as a
centrally located neighborhood center or library.
Promote and/or provide schoolpooling options for parents, such as organized meeting
places or ridesharing tools.

Strategies for Developers/Employers in Edge Communities







Offer a parking cash-out option to employees.
Charge employees the daily market rate for parking, rather than subsidizing parking or
charging a monthly fee.
Provide incentives to employees to carpool, bike, walk, or take transit.
Fund a Guaranteed Ride Home Program or Emergency Ride Home, which distributes
vouchers for some number of free cab rides to commuters for emergencies when their
carpool or transit options become untenable.
Provide bike lockers, changing areas, and showers on site.
Encourage telecommuting.
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