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Most effective
VMT reduction
strategies occur
at the community

scale

California Air Pollution Control Officers Association

Handbook for Analyzing Greenhouse Gas Emission

Reductions, Assessing Climate Vulnerabilities, and

Advancing Health and Equity

Designed for Local Governments, Communities, and Project Developers
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Combining Measures Acrass Scales
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are 16 quantified measures of the Projed/Site scale that can be combined with each other and
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T-18. Provide Pedestrian Network Improvement

GHG Mitigation Potential

64%  Uplo6.4%of GHG
N — emissions from vehicle fravel
in the plan/community

Co-Benefits (icon key on pg. 34)

2E®AED
®

Climate Resilience

Improving pedestrian networks increases
accessibility of outdoor spaces, which can
provide health benefits and thus improve
communiy resilience. This can also improve
connedtivity between residents and
resources that may be needed in an
extreme weather event.

Health and Equity Considerations

Ensure fhat the improvements also include
accessibility features to allow for people of
all abilities fo use the network safely and
conveniently. Ensure that sidewalks connect
to nearby community assets, such as
schools, refail, and healthcare.

Measure Description

This measure will increase the sidewalk coverage to improve
pedestrian access. Providing sidewalks and an enhanced
pedestrian network encourages people o walk instead of drive.
This mode shift resulis in a reduction in VMT and GHG emissions.

Subsector
Neighborhood Design

Locational Context

Urbooaaubesbsa, cural

Scale of Application
Plan/Community

Imprer il Requirements

The GHG redudtion of this measure is based on the VMT redudtion
associated with expansion of sidewalk coverage expansion, which
includes not only building of new sidewalks but also improving
degraded or substandard sidewalk (e.g., damaged from street free
roots). However, pedestrian network enhancements with non-
quaniifiable GHG reductions are encouraged to be implemented,
as discussed under Expanded Mitigafion Options.

Cost Considerations

Depending on the improvement, capital and infrastructure costs
may be high. However, improvements fo the pedestrian network
will increase pedesirian activity, which can increase businesses
patronage and provide a local economic benefit. The local
municipality may achieve cost savings through a reduction of cars
on the road leading to lower infrastructure and roadway
maintenance costs.

Expanded Mitigation Options

When improving sidewalks, a best practice is to ensure they are
contiguous and link externally with exisfing and planned
pedestrian facilities. Barriers to pedestrian access and
inferconnedtivity, such as walls, landscaping buffers, slopes, and
unprolected crossings should be minimized. Other best pradiice
features could include high-visibility crosswalks, pedestrian hybrid
beacons, and other pedestrian signals, mid-block crossing walks,
pedestrian refuge islands, speed tables, bulb-outs (curb
extensions), curb ramps, signage, pavement markings, pedestrian-
only connections and disfricts, landscaping, and other
improvements to pedestrian safety (see Measure T-35, Provide
Traffic Calming Measures).

TRANSPORTATION | 133




Mitigation
made easy

(oris it?)

Developer purchases
VMT reduction credits

Bank Operator verifies additionality,
VMT reduction performance, and
monitors VMT reduction over time

Implementation
Agency/Entity receives
payments/credits from VMT
reduction

FEHRA PEERS
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GHG and VMT Compared to SB 375 Targets

SACOG VMT
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SAQOG 2020 Target

CEQA requires
mitigation to be

effective and
enforceable

% Change from 2005

SACOG 2035 Target

2005 2010 2015 2020 2025 2030 2035

MPO, Metric
SACOG, GHG SACOG, VMT

Source: https://ww2.arb.ca.gov/our-work/programs/sustainable-communities-program/sb-150-dashboard-
tracking-progress-sustainable
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Trends in Person Trips by Purpose

(National Household Travel Survey, 1990 to 2017)
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Early 2000s
Downtown and 9/11

Great Financial
Crisis Effect
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Uber and Lyft
launch carpooling

Accounting for

- -t o 2.5%
transit ridership
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MetLife Investment Management, American Public Transportation Association

Source: On the Road Again: How Advances in Transportation are Shaping the Future of Real Estate, MetLife
Investment Management. 2018



Accounting for
transit

expansion’s
induced
effects...
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Source: The Fundamental Law of Road Congestion: Evidence from US Cities, Gilles Duranton and Matthew A. Turner,
American Economic Review 101 (October 2011)
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Accounting for
competition...

Choose aride

Q\‘

UberX 24 $30.95
1:51 PM « 6 min away
. J/
\‘9 Uber Green $32.95
“a_ 1:52PM-:7 min away
@ Wait & Save $28.99
0. 2 .7- ina...
2:02PM 7 '16 min a
Save by waiting
Economy
UberX Pri... 24 $36.62
- s . i
Q 1:50 PM « 5 min away

Priority pickup

UberXL 26

&

groups up to 6

Uber Pet 24

"

and your pet

$43.70

1:57 PM ¢ 11 min away
Affordable rides for

$37.62

1:52 PM ¢ 6 min away
Affordable rides for you

,-‘

Connect Ex... $22.98
1:49 PM ¢+ 4 min away
Send packages to friends
& family

Premium

More

£

S

o

Black 24 $99.38
1:49 PM
Longer wait

Black SUV 26 $108.58
1:49 PM
Longer wait

Espainol 24 $30.95
1:49 PM
Longer wait

Assist 24 $30.95
1:55 PM * 12 min away

Special assistance from
certified drivers

WAV 24 $30.95
1:49 PM
Wheelchair-accessible
rides
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Expectations for successful implementation:

* Meet CEQA requirements
o Effective

Final Thoughts o Enforceable
and

Cha"enges." » Be feasible to the lead agency

o Acceptable to stakeholders (may require
equity considerations)

o Affordable to implement (and monitor)
o Pass additionality test (Caltrans)
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VMT Mitigation Programs

MITIGATION MEASURE EXAMPLES

SITE SPECIFIC FEATURES

Commute trip reduction programs
Price or unbundle parking

Provide parking “cash-out”

Limit parking supply

Integrate affordable housing
Increase residential density
Provide ridesharing program

Provide subsidized transit passes

COMMUNITY BASED MEASURES

Provide community-based travel planning
Charge for public parking

Provide pedestrian network improvements
Construct or improve bicycle facilities
Expand transit network or service

Improve bus stops and other transit
Supportive roadway treatments
Implement a carshare program

Implement bike or scooter share program

(conventional or electric)



VMT Mitigation

CAPCOA HANDBOOK HIGHLIGHTS

* Project vs community scale
* Land use context

* Type of VMT
« Maximum reductions

FEHR § PEERS

T-1. Increase Residential Density

GHG Mitigation Potential

, 30%  Upto 30.0% of GHG

emissions from project VMT
in the study area

Co-Benefits (icon key on pg. 34)

D EW A D
& &

Climate Resilience

Increased density can put people closer to
resources they may need to access during
an extreme weather event. Increased density
can also shorten commutes, decreasing the
amount of time people are on the road and
exposed to hazards such as extreme heat

or flooding.

Health and Equity Considerations

Neighborhoods should include different
types of housing to support a variety of
household sizes, age ranges, and incomes.

Measure Description

This measure accounts for the VMT reduction achieved by a project
that is designed with a higher density of dwelling units (du)
compared to the average residential density in the U.S. Increased
densities affect the distance people travel and provide greater
options for the mode of travel they choose. Increasing residential
density results in shorter and fewer trips by single-occupancy vehicles
and thus a reduction in GHG emissions. This measure is best
quantified when applied to larger developments and developments
where the density is somewhat similar to the surrounding area due to
the underlying research being founded in data from the

i saglevel.

Subsector
Land Use

Locational Context
Urban, suburban

Scale of Application
Project/Site

Implementation Requirements

This measure is most accurately quantified when applied to larger
developments and/or developments where the density is
somewhat similar to the surrounding neighborhood.

Cost Considerations

Depending on the location, increasing residential density may
increase housing and development costs. However, the costs of
providing public services, such as health care, education, policing,
and transit, are generally lower in more dense areas where things
are closer together. Infrastructure that provides drinking water and
eledricity also operates more efficiently when the service and
transmission area is reduced. Local governments may provide
approval streamlining benefits or financial incentives for infill and
high-density residential projedts.

Expanded Mitigation Options

When paired with Measure T-2, Increase Job Density, the
cumulative densification from these measures can result in a
highly walkable and bikeable areq, yielding increased co-benefits
in VMT reductions, improved public health, and social equity.
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VMT Mitigation

CONTEXT MATTERS
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VMT Mitigation

VMT METRIC MATTERS

Fehr & Peers VMT Lexicon, 2021
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T-10. Provide End-of-Trip Bicycle Facilities

4.4% Up.io~4.4% of GHQ ;
emissions from project/site

employee commute VMT

Climate Resilience

End-of-trip bicycle facilities could take more
cars off the road, resulting in less traffic and
better allowing emergency responders to
access a hazard site during an exireme
weather event. They could also make it
easier for bicycle users to access resources in
an extreme weather event.

Health and Equity Considerations

Facilities should be inclusive of all gender
identities and expressions. Consider
including gender-neutral, single-occupancy
options to allow for additional privacy for
those who want it.

Measure Description

This measure will install and maintain end-of-trip facilities for
employee use. End-of-trip facilities include bike parking, bike
lockers, showers, and personal lockers. The provision and
maintenance of secure bike parking and related facilities encourages
commuting by bicycle, thereby reducing VMT and GHG emissions.

Subsector
Trip Reduction Programs

Locational Context
Urban, suburban

Scale of Application
Project/Site

Implementation Requirements

End-of-trip facilities should be installed at a size proportional to
the number of commuting bicyclists and regularly maintained.

Cost Considerations

Employer costs include capital and maintenance costs for
construction and maintenance of facilities and potentially labor
and materials costs for staff to monitor facilities and provide
marketing to encourage use of new facilities. The beneficiaries
include the program participants saving on commuting cost, the
employer reducing onsite parking expenses, and the municipality
reducing cars on the road, which leads to lower infrastructure and
roadway maintenance costs.

Expanded Mitigation Options

Best practice is to include an onsite bicycle repair station and
post signage on or near secure parking and personal lockers
with information about how to reserve or obtain access to
these amenities.

This measure could be paired with any combination of the other
commute trip reduction strategies (Measures T-7 through T-13) for
increased reductions.

TRANSPORTATION | 100



FIGURE 7

Travel Patterns

[ ] [ J [ ]
'\ ’ M I Ml I 1 a I 1 O I l This figure illustrates travel patterns on westbound |-80 at
Madison Avenue during the AM peak hour. Trips originate

from South Placer County communities - Roseville, Rocklin,
VMT METHOD MATTERS and Lincoln - as well as Sacramento County communities
near the county line such as Citrus Heights, Antelope, and
Foothill Farms. Trips are primarily destined for Sacramento,
with a smaller number of trips traveling west across the Yolo
Causeway towards Yolo County and the Bay Area.
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VMT Mitigation

NEW APPROACH TO MAXIMUM REDUCTION

FEHR § PEERS
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Combining Measures within a Subsector

The second level of organization for the transportations measures is the subsedor. Transportation
measures are separated into six subsedors: Land Use, Neighborhood Design, Trip Reduction
Programs, Parking Management, Transit, Parking or Road Pricing/Management, and Clean
Vehicles and Fuels.

Effectiveness levels for mulfiple measures within a subsector may be multiplied to defermine a
combined effectiveness level. Because the combination of measures and independence of
measures are complicated, this Handbook recommends that measure reductions within a
subsedor be multiplied unless the user can provide substantial evidence indicating that emission
reductions are independent of one another and that they should therefore be added. This will
take the following form:

Reductiong ceecor = 1= [(1=A) x (1 =B) x (1-C)]

Where A, B, and C are the individual measure reduction percentages for the measures to be
combined in each subsector.

Each measure has a maximum allowable reduction, discussed in the quantification methods for
each measure. The user should calculate the reduction from each measure, compare it to the
individual measure maximum, and use the lower value of the two in the equation above.

In addition, each subsedor has a maximum allowable reduction. These were derived by combining
the maximum allowable reduction of each individual non-mutually-exclusive measure within the
subsector using the above formula (see table below for more details). The subsector maximum is
intended fo ensure that emissions are not double counted when measures within the subsector are

combined. The subsedtor maximums are provided in the below table by scale of application.

Quantified Measures * Subsector Maximum
Land Use 65%
Meighborhood Design —
Trip Redudlion Programs 45% commute VMT

Parking or Road Pricing/ 35%
Management

Transit —
Land Use 30%
Neighborhoad Design 10%
Trip Reduction Programs 2.3% commute VMT
Parking or Road Pricing/ 30%
Management
Transit 15%
P/S = projeci/site; P/C = plan/ecommunity; YMT = vehic
@ Excludes Measure T-30, Use Cleaner-Fuel Vehicles, within the Clean Vehicles and Fuels subsector and all supperting or non-
quantified measures from other subsectors.
b — = no measure within the subsector at the specified scale.

< Where a subsector consists of only one measure, the subsector maximum listed is the individual measure maximum.
4 Most maximums were conservatively rounded down to the nearest multiple of five or whole number.

=




VMT Mitigation

SCALE MATTERS

MOST EFFECTIVE STRATEGIES

Off-site (community scale)
Require a program (e.g., impact
fee, bank, or exchange)

TDM STRATEGIES
Building tenant dependent

FEHR § PEERS

T-18. Provide Pedestrian Network Improvement

GHG Mitigation Potential

Up to 6.4% of GHG
6.4% o :
emissions from vehicle travel

e in the plan/community

Co-Benefits (icon key on pg. 34)

2 LW ED
®

Climate Resilience

Improving pedestrian networks increases
accessibility of outdoor spaces, which can
provide health benefits and thus improve
community resilience. This can also improve
connedivity between residents and
resources that may be needed in an
extreme weather event.

Health and Equity Considerations

Ensure that the improvements also include
accessibility features to allow for people of
all abilities to use the network safely and
conveniently. Ensure that sidewalks connect
to nearby community assets, such as
schools, retail, and healthcare.

Measure Description

This measure will increase the sidewalk coverage to improve
pedestrian access. Providing sidewalks and an enhanced
pedestrian network encourages people to walk instead of drive.
This mode shift results in a reduction in VMT and GHG emissions.

Subsector
Neighborhood Design

Locational Context
Urban kan. rural

Scale of Application
Plan/Community

ImplemenTation Requirements

The GHG redudtion of this measure is based on the VMT redudtion
associated with expansion of sidewalk coverage expansion, which
includes not only building of new sidewalks but also improving
degraded or substandard sidewalk (e.g., damaged from street tree
roots). However, pedestrian network enhancements with non-
quantifiable GHG reductions are encouraged to be implemented,
as discussed under Expanded Mitigation Options.

Cost Considerations

Depending on the improvement, capital and infrastructure costs
may be high. However, improvements to the pedestrian network
will increase pedestrian activity, which can increase businesses
patronage and provide a local economic benefit. The local
municipality may achieve cost savings through a reduction of cars
on the road leading to lower infrastructure and roadway
maintenance costs.

Expanded Mitigation Options

When improving sidewalks, a best practice is to ensure they are
contiguous and link externally with existing and planned
pedestrian facilities. Barriers to pedestrian access and
interconnectivity, such as walls, landscaping buffers, slopes, and
unprotected crossings should be minimized. Other best practice
features could include high-visibility crosswalks, pedestrian hybrid
beacons, and other pedestrian signals, mid-block crossing walks,
pedestrian refuge islands, speed tables, bulb-outs (curb
extensions), curb ramps, signage, pavement markings, pedestrian-
only connections and districts, landscaping, and other
improvements to pedestrian safety (see Measure T-35, Provide
Traffic Calming Measures).
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Local Bus
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What prevents you from sharing a ride with other people
(e.g., carpool, vanpool, etc.)?

1,400

1,200

I First Reason

. . B Second Reason
Diagnosing the =

Problem

Third Reason

800

Sharing rides

involves 600
eliminating
barriers or 100
constraints
200 l
— L =

0 Don’t feel -
Need own safe sharing Don'tlike to F:r:?f.er NObOdy.' 1o Takes too Too Would never
car with depend on  flexibility of  share ride much time complicated share ride
car others own car with

others
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CEQA Guidelines — Expectations for Environmental Impact Analysis

§ 15003 (f) = fullest possible protection of the environment...

§ 15003 (i) = adequacy, completeness, and good-faith effort at full
disclosure...

California
SB 743 -

§ 15125 (c) = the eir must demonstrate that the significant
Shifti ng from environmental impacts of the proposed project were adequately

LOS to VMT investigated...

§ 15144 = an agency must use its best efforts to find out and
disclose...

§ 15151 = sufficient analysis to allow a decision which intelligently
takes account of environmental consequences...
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VMT Mitigation Programs

MITIGATION MEASURE EXAMPLES

SITE SPECIFIC FEATURES

Commute trip reduction programs
Price or unbundle parking

Provide parking “cash-out”

Limit parking supply

Integrate affordable housing
Increase residential density
Provide ridesharing program

Provide subsidized transit passes

COMMUNITY BASED MEASURES

Provide community-based travel planning
Charge for public parking

Provide pedestrian network improvements
Construct or improve bicycle facilities
Expand transit network or service

Improve bus stops and other transit
Supportive roadway treatments
Implement a carshare program

Implement bike or scooter share program

(conventional or electric)



Programmatic VMT Mitigation

FEE, EXCHANGE, AND BANK

VMT EXCHANGE PROGRAM VMT BANK PROGRAM

g | selects and funds é I purchases

VMT reduction program VMT reduction credits
verifies O verifies additionality,

additionality and VMT reduction I \vMT reduction performance, and
potential monitors VMT reduction over time
. . . L .
implements VMT reduction projects ]2 recelves
as mitigation measure and monitors payments/credits from VMT
implementation reduction

FEHR ¥ PEERS



Impact Fee Program

VMT MITIGATION PROGRAMS

FEASIBILTY VS DEFENSIBILITY il ot i
How to meet nexus
expectations related to burden
on public facilities?

FUNDING
Do impact fees compete

for same pool of mitigation
dollars?

== l=———0—4=
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VMT Mitigation Bank

VMT MITIGATION PROGRAMS

Cwreek e
MONETARY VALUES e e—
Value assigned for VMT

@ reduction

COMPLEXITY

Seems simple and therefore
preferrable, but is the most
complex mitigation program due
to additionality and verification
over time

FEHR ¥ PEERS




VMT Mitigation Exchange

VMT MITIGATION PROGRAMS

Implementation Steps

PRE-PACKAGED ACTIONS

Most effective strategies are off-site
(community scale) and require a
program (e.g., impact fee, bank, or
exchange)

VARIABLES

TDM strategies are building
tenant dependent

FEHR ¥ PEERS
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Existing Programs

VMT MITIGATION EXAMPLES

PROGRAMS ALREADY EXIST
Many pilot programs have started | |

and some programs have been

Contract between developer,
lead agency, and 4
mitigation implementer i

)

adopted
@ SOME MISSING PIECES



U-Pass Program
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IMPLEMENTING THE
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In Lieu Fee Pr()gram Mobility Choices Active

Transportation In Lieu Fee
CITY OF SAN DIEGO

* Instead itis cheaper and more efficient to [nvest in VMT raducing facilities :n Mobility Zon
t,2and 3

Each mile of bixe lane or sidewalk

many more peopie ana

[City of San Diego Pla

- B
&

obility Zone

MT < 85% of the Regiona
Average

Build 27 miles in Build 1 mile in
Mobility Zone 4 Mobility Zone 3
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Community Benefit Exaction

CITY OF SAN JOSE

D. Significant and Unavoidable Impacts

If & Project is unable to fully mitigate VIMT impact(s) and thus results in significant and
unavoidable WVMT transportation impact(s), the Project may;

1. ModifyfChange or relocate the Project to a low YMT site to meet VMT threshald(s).
This could include the following: Changing the Project type, increasing density and
land use diversity, adjusting Project design, reducing off-street parking supply,
replacing market rate units with affordable housing units, include local multimadal
transportation network improvements as part of the Project, or undertake the Project
in an area of the City where VMT Is lower; or

Tha City Council may adopt a statement of overriding cunmdﬂraunns as pan of lha

anvironmeantal impact report cer
21081.

Council will only consider a statement of overriding considerations for Projects that
meet the following criteria:

a. Commercial or industrial Projects that:

i. Demonstrate owverriding benefits to the City, as determined by the City
Council, in accordance with Public Resources Code 21081, based on a
recommendation by City staff, and

ii. Are consistent with the General Plan, and any applicable area plan(s).

Residential Projects that:

i. Arelocated in Urban Villages as defined in the City's General Plan;

ii. Demonstrate overriding benefits to the City, as determined by the City
Council, in accordance with FPublic Resources Code 21081, based on a
recommendation by City staff;

Meet the density requirements specified in the Transit Supportive Projects in
Planned Growth Areas with Low VMT and High Qualify Transif screening

FEHR ¥ PEERS erttaria: and

iv. Are consistent with the General Plan, and any applicable area plan(s).

To be eligible under clauses a. and b. above, a Project must also construct or fund
multimodal transportation improvement(s), called Transportation System
Improvement(s) that will improve system efficiency and/or safety, enhance non-auto
travel modes, and promote citywide reduction of VMT. A Project’s contribution, either
through construction or payment towards improvements and expansion of the City's
multimodal transportation system, is a way to achieve and be consistent with the
related General Plan goals and policies.

The value of Transportation System Improvements that a Project applicant must
construct or fund will be based on the amount of VMT impacts their Project is unable
to mitigate. Table 2, VMT Values for Transportation System Improvements shows
the values for commercial, industrial, and residential Projects per vehicle mile traveled
not mitigated.

Table 2 - VMT Value for Transportation System Improvements

Project Type Value

Commercial; Industrial =~ $3,200 per Vehicle Mile Traveled not mitigated
Residential $2,300 per Vehicle Mile Traveled not mitigated

The value of Transportation System Improvements will increase annually, on January
1st in line with the Engineering News-Record Construction Cost Index (ENR CClI) to
ensure that the value remains consistent over time.

For purposes of clarification, improvements to the citywide multimodal transportation
system as discussed in this section are not "mitigation” for significant VMT impacts,
as mitigation is defined by CEQA. Such improvements would not necessarily reduce
or avoid the significance of VMT impacts that cannot be mitigated. These
improvements to the multimodal transportation system are one of the overriding
benefits to the community and findings made to this effect that can assist the Council
in determining whether the overriding benefits of the proposed Project outweigh the
significant effects on the environment,




Rural Area Mitigation Cost Pilot

COUNTY OF SAN DIEGO
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VMT Fee
{In-Ligu, i.e. anly
Program charging projects
Typet? that have a 51 based

on the VMT that is
needed to reduce)

Coordinating

. . County
AgencyT

Partner Agencies?

Expected Program
WIT Reduction/ % of
Reduction Goal

Total Cost to Reduce
1 WMIT for 30 years §15-20K
for full mitigation®

25K VMT
4% of Goal

Total Cost per VYMT if $TO0ONMT
only charging Charged based on
developers for numbser of VT
identified pragrams that need to be

(partial mitigation) reduced

VMT Fee VMT Exchange
[Mandatary, ie. | (only charging projects that have a Sl based on
the VMT that is needead to reduce)

VMT Bank
{only charging projects that have a Sl based on
the VMT that is needed to reduce)

ipreading the coit
over more growth)

County County County Regional County County Regional

250K VT A VT
17% of Goal 90% of Goal 0% of Gog 40% of Goal 05% of Goal

515-20K §15-20K $15-20K $10-15K $10-15K

£1,500/VMT $3,000,\ £20,000/MT
$30MT Charged | Charged based on  Charged based on  Charged based on
to all projects speafic program | specific program | specific program
based on selected by selected by selected by
residential VMT | applicant based on  applicant based on  applicant based on
added WMT reduction WMT reduction
need need need

£3.000/VMT £5,000,VMT
Charged to all Charged to all
projects based on | projects based an
residential VMT residential VMT
added added

See full mitigation
above

*Far the fee program and County lead options, there isn't enough capital improvements or programs that can get close to full mitigation; therefore, the numbers ane just reported for

COMPArisan purposes,




SBCTA Regional Bank

SAN BERNARDINO COUNTY

* Currently under
consideration

* Bank credits based on
telecommute reductions

* Additional details TBD
(timing, pricing, etc.)

FEHR ¥ PEERS

Individuals and programs
volunteer to participate

Custom smartphone app
logs travel

Cash incentives paid to
participants who reduce
commute VMT

Participants who do not
reduce commute VMT are
not eligible for incentives




Traffic Impact Fee

CITY OF ORANGE

*\VVMT nexus

* Adopted program

*VMT reduced is greater
than induced

FEHR ¥ PEERS

Includes traditional roadway
infrastructure & VMT
reducing infrastructure (bike
facilities & sidewalks)

Fee projects have no
cumulative VMT impact

Allows participating projects
to assume VMT credit

Traditional and new
infrastructure VMT
determined by program




QUESTIONS

AND ANSWERS
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