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Sustainability and Equity
As exemplified by San Antonio’s Climate Action and
Adaptation Plan, the City of San Antonio has a very
strong commitment to economic, environmental, and
social sustainability.
Beyond carbon, a truly sustainable future for Bandera
Road includes working with the residents, businesses,
and commuters that inhabit and utilize the corridor
to create a holistic strategy that addresses not only
consumption of natural resources, but also economic
sustainability and the health and wellness of citizens.
The following sections provide additional information
on how distinct sustainability concepts can be
implemented through the Bandera Road Corridor Plan.
Specific areas of focus include general environment
(including issues of water, vegetation, and shade),
greenhouse gas emissions, and green infrastructure.

Figure 1.1: Source: SA Climate Action and Adaptation Plan (CAAP), 2019

1.1

TECHNICAL MEMORANDA

Low-Impact Development and Green
Infrastructure

Much of Bandera Road is currently bordered
with concrete-lined drainage ditches. While
unsightly, they represent both a major issue to
be managed and an opportunity to integrate
natural beauty, stormwater management, and
water quality.

Figure 1.2a: Bioretention feature, Georgia Department of Transportation

Green infrastructure has the potential to
create more resilient communities, reduce
energy consumption, and foster a cleaner
environment. Green Stormwater Infrastructure
(GSI), in particular, has the potential to be
implemented in the Bandera Road Corridor.
GSI aims to simultaneously manage water and
create healthier urban environments,3 and
it has been adapted in many communities
throughout the country.
Beyond these strategies, managing stormwater
should be a significant focus. Low-impact
development (LID) techniques can be used to
reduce the negative impacts of development,
and when adopted early in the planning and
design process, can be of limited additional
expense.

Figure 1.2b: Bioretention feature and swale in Georgia
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LID strategies include:
• Preservation of floodplain
• Maintaining natural areas, including zones of
significant tree canopy free of development
• Capture rainwater for reuse on site wherever
possible
• Incentivize porous paving to minimize areas
of impervious cover throughout the district
• Utilize native plantings with low irrigation
requirements
• Conserve and restore native species
biodiversity
Planting additional trees along the Bandera
Road Corridor could also have positive
environmental effects. Enlarging the tree
canopy cover has the potential to provide more
effective rainfall interception, help alleviate
the negative effects of heat islands, improve
air quality, and increase overall livability in the
area. In addition to aesthetic enhancements,
trees also provide economic benefits. It is
estimated that annual benefits of street trees
range from $30 to $90 per tree, and they may
also help increase property values up to 15%.
The San Antonio River Authority has been
very active and successful in promoting LID
techniques in San Antonio, and the City of San
Antonio has a voluntary LID incentive program
for qualifying projects.

3 North Central Texas Council of Governments (NCTCOG), Green
Infrastructure Guide, 2017
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Environmental Sensitivity and the Heat Island Effect

Along the Bandera Road Corridor today, larger commercial developments and
uninterrupted surface parking lots proliferate. These contribute to elevated
temperatures in these areas, known as the heat island effect, which has healthrelated impacts and can have long-term effects on real estate developments and
economic vitality.
Mitigating these effects can benefit more than just the micro-climate of a district.
As stated in the Urban Land Institute’s 2019 report “Scorched: Extreme Heat
and Real Estate,” “heat-related land use policies often support other city goals
related to greenhouse gas (GHG) emissions reduction, stormwater management,
public health improvement, decreased social inequity, and effective emergency
response”. A significant portion of urban anthropogenic heat – 47% to 62% –
comes from vehicular sources.4 Strategies to mitigate this include:
• Maintain and increase the existing tree canopy
• Deploy active or passive green roofs on buildings
• Provide shading of public spaces
• Encourage use of San Antonio Water System rebate programs for water
conservation (commercial and residential)
• Use light-colored hardscape and paving materials
• Subdivide parking areas with vegetation and shading, which helps to moderate
temperatures during hot weather
• Installing sensors to monitor heat, wind, and humidity in order to inform people
of health-threatening conditions
• Land use policies should encourage redevelopment of existing, underutilized
infrastructure (roads, buildings, hardscape) over new greenfield or brownfield
development in order to preserve existing natural space

Figure 1.3a: Temperature modeling for a redesigned development in Southern California estimates cooler microclimates created by selecting white roofs and
light-colored concrete as well as planting additional trees. (Studio One Eleven)

Environmental sensitivity should also be considered with respect to ecology and
habitat. New developments should avoid creating “islands” where wildlife are
unable to migrate from one zone to another without traversing urbanized areas.
The existence of features such as the Leon Creek Greenway help facilitate this
movement, and similar features should be created or enhanced throughout the
corridor.
4 Sailor, David J., and Lu Lu. “A Top–down Methodology for Developing Diurnal and Seasonal
Anthropogenic Heating Profiles for Urban Areas.” Atmospheric Environment 38, no. 17 (2004): 2737–48.

1.3

Figure 1.3b : Shade from the tree canopy and evaporation from vegetation create a thermally comfortable environment
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Mixed-Use Developments

As land uses are evaluated along the Bandera Road
corridor, priority should be given to mixed-use and mixeddensity development. These afford opportunities for more
equitable communities and can support economic and
environmental goals through compact zones. Mixed-use
nodes can encourage walkability and increase the ability to
utilize transit, thus decreasing vehicle miles traveled (VMT).
Similarly, they provide opportunities for identifiable and
unique community spaces that do not currently exist along
the corridor.
Land use policies should encourage the following
development types:
• Districts that mix employment centers with multiple
housing typologies, allowing opportunities for living and
working in a single area
• Affordable housing near goods and services for improved
access
• Incorporation of multi-modal transit centers with mixeduse developments
• Redevelopment (at higher densities) of previouslydeveloped land near green corridors, rather than new
greenfield development

Figure 1.4: Mixed-use development (By Payton Chung, CC BY 2.0, https://commons.wikimedia.org/w/index.php?curid=29449411)
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Access

Providing equitable access throughout the corridor is
a key driver for long-term success and sustainability.
Access includes linkages to goods and services, as
well as public spaces, greenbelts, and nature areas. It
should be considered as a multi-faceted strategy:
• Provide services located appropriately throughout
the district to allow connections to multiple and diverse
communities
• Multi-modal access should be considered from the
surrounding communities to and through key areas
along the corridor. These modes include improving
sidewalk connections for walking, adding safe and
visible bicycle routes, ensuring proximity of transit
stops, and incorporating safe, complete streets
• Transit hubs should be well connected to
surrounding communities by walking, bicycling, other
micro-mobility, and driving
• Provide access to greenbelts, public spaces, and
nature areas through clear and open pathways at
multiple points. New development (or redevelopment)
adjacent to regional greenbelts should be encouraged
to provide publicly accessible space along or to the
greenbelt
• Incorporate universal design principles in order to
make the corridor accessible for all, regardless of age,
size, ability, or disability

Figure 1.5: Multimodal access, including greenways
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Transportation’s Role In Greenhouse Gas Emissions

Transportation accounts for 38% of greenhouse gas
emissions in San Antonio. 1 According to the SA
Tomorrow Comprehensive Plan (2016), over the fiveyear period from 2009-2013, 95% of San Antonio
residents traveled to work by car: only 3.5% of workers
rode public transit, 2% walked to work and less than
0.25% cycled to work.

Figure 1.6a: Estimated CO2 Emissions per Passenger Mile for Transit and Private Autos

Figure 1.6b: Estimated CO2 Emissions per Passenger Mile for Average and Full Occupancy

Improving public transportation options and fostering
alternative modes of transportation will allow the city of
San Antonio to decrease GHG emissions. On average,
transit produces 0.45 pounds of CO2 per passenger
mile vs. 0.96 produced by private automobiles.2 It
is important to keep in mind that transit ridership
numbers also affect CO2 emissions per passenger mile:
the more San Antonians utilize public transit, the lesser
the effect on the environment.
Additionally, it is important to consider that transit
use is impacted by compatible land uses. The city of
San Antonio has already evaluated the southernmost
part of the Bandera Corridor Study area in its SA
Corridors Strategic Framework Plan, which includes
a transit-supportive land use framework. Further
implementation of transit-friendly zoning regulations in
the Bandera Road Corridor have the potential to make
transit more accessible, which will ultimately help
further decrease GHG emissions in San Antonio.
1 SA Climate Ready Report (2019)
2 Federal Transit Administration, Public Transportation’s Role in Responding to
Climate Change, 2010

Figure 1.6c: Vehicle Trips per Day of Transit Oriented Development (TOD) Housing Sites versus Typical Housing Sites
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Electrification

The city of San Antonio’s Sustainability Plan aims
to “expand infrastructure and promote policies that
encourage the use of electric vehicles” (pg. 26).
Electrification is also supported in CoSA’s Climate
Action & Adaptation Plan which seeks to reduce
greenhouse gas emissions from transportation
by advancing “cleaner and more efficient vehicle
technologies” (CAAP, p. 34), and through the
American Cities Climate Challenge initiative to
facilitate EV charging. The city’s “Electric Vehicle
Fleet Conversion and City-Wide Electric Vehicle
Infrastructure Study” projects 45,000 EVs in San
Antonio by 2030.
Currently, there are no charging stations along Bandera
Road (the nearest charging station being located at
the Santikos Silverado 16 Movie Theater parking lot,
near the intersection of Bandera Rd. and West Loop
1604). There are many opportunities to incentivize
the implementation of EV charging stations along
the study area in both commercial and multifamily
developments. However, it is important to remember
that the widespread adoption of electric vehicles
depends on many factors that are outside of the city
of San Antonio’s control. Currently, electric vehicles
represent only 1.2% of overall car sales nationally.1
While it is important to foster the development of an
environment supportive of electric vehicle users, these
efforts should be seen as a part of a more holistic
sustainability plan.

Figure 1.7b: Electric vehicle charging station (Francis Flinch - Own work, CC
BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=79231008)

1 Morning Consult, “For Widespread Adoption of Electric Vehicles, Many
Roadblocks Ahead”, 2019
Figure 1.7a: Electric vehicle charging station (Jacquesverlaeken [CC BY-SA (https://creativecommons.org/licenses/by-sa/4.0)])
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Mode Shift

Implementing a transportation system that allows for multiple
alternatives for travel is pivotal for the sustainability and wellbeing of communities. The Bandera Road corridor benefits from
its unique position which intersects the Leon Creek Greenway.
The Leon Creek Greenway provides access to 20 miles of multiuse trails spanning from northeast of Loop 1604 and IH-10, to
W. Military Drive, southwest of Loop 410, with nearby trailheads
at O.P. Schnabel Park, Leon Vista and Mainland. Active
transportation efforts have been shown to provide economic
benefits to many of the municipalities that implement them. For
example, in the city of Fort Worth, the Magnolia Street district
saw a 179% increase in restaurant revenues after streets were
Figure 1.8a: Seattle transit and national transit ridership restriped with bike lanes. Similarly, homes located near trails sell
for 6% more than comparable homes located far from trails.1
Encouraging a mode shift away from a driving-focused
environment has the potential to foster positive health effects
for the general population. Bicycling and walking are associated
with improved heart health and lower levels of obesity, Type 2
diabetes, and cancer. Similarly, every $1 invested in trails can yield
anywhere from $1.65 to $13.40 in direct medical benefits.2
Increasing the availability of public transportation can also foster
a widespread shift away from single-occupancy vehicles. The city
of Seattle has recently boosted its investment in public bus and
rail services. Most households in Seattle are now located within
a 10-minute walk of frequent transit: as a result, the city has
experienced the largest increase in transit ridership in the US, and
a decrease in downtown-bound Single Occupancy Vehicle (SOV)
trips.
1 North Central Texas Council of Governments (NCTCOG), Green Infrastructure Guide, 2017
2 American Public Works Association, “Road redevelopment paves way for growth,
sustainability”, 2015
Figure 1.8b: Bikeshare in San Antonio
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Innovation
In April 2019, the City of San Antonio conducted its
first community meeting for the Bandera Road Corridor
Plan at City Church Bandera Road. When asked
which area of sustainability/innovation residents would
most like to see considered in the corridor plan, the
majority of surveyed residents indicated a desire for air
and water quality, connection to trails and parks, and
technologicical solutions.
The City of San Antonio is committed to utilizing
innovative solutions to enhance transportation options,
as expressed in the SA Tomorrow Comprehensive
Plan. Technological advancements have the potential
to bring positive changes to San Antonio’s commuters,
but it is important to remember that public policies and
ordinances also have the potential to foster innovative
change.
The following section provides an overview of
innovative strategies relevant to the Bandera Road
Corridor. Some of the strategies are further evolutions
of practices that the city or TxDOT have already
implemented, while some are substantially different in
form or concept than current policies in the city.

2.1
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Intelligent Transportation Systems (ITS) Technology

An intelligent transportation system (or ITS) “is an
operational system of various technologies that, when
combined and managed, improve the operating
capabilities of the overall transportation system.” 1 ITS
benefits San Antonians every day, from applications
that inform them when to catch the next bus to GPS
technology in their private automobiles.
ITS can bring a wide array of benefits; reduced fuel
use, for example. Connected vehicle technology can
be used to provide speed advice to drivers to pass the
next traffic signal on green or to brake efficiently.Driver
speed notification systems can be used to improve
safety for both drivers and pedestrians.2
ITS can be implemented to collect passenger counts,
driver speeds, and other real-time data affecting
road conditions. Corridors that have implemented
ITS technology have seen improved transportation
benefits. For example, the United States Department
of Transportation selected San Diego’s I-15 corridor
as a pioneering site to analyze Integrated Corridor
Management strategies. As a result of the various
strategies implemented in the corridor (which ranged
from traffic management to transit management),
congestion has been reduced and the productivity of
the transit system has been improved.3 ITS technology
has the potential to be scaled down to fit Bandera
Road’s arterial context and improve current conditions.

Figure 2.2: Integrated Corridor Management concepts, from San Diego Forward planning

1 United States Department of Transportation, Bureau of Transportation
Statistics, “History of Intelligent Transportation Systems,” 2016
2 United States Department of Transportation, ITS Fast Facts
3 https://www.its.dot.gov/research_archives/icms/index.htm
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Microtransit/Mobility On Demand

Microtransit is a service that provides ondemand, curb-to-curb transit service on small
vehicles in areas where traditional fixed-route
transit service may not be cost effective. Many
public transit agencies have conducted pilot
programs to study project impacts and local
applicability. At the same time, private operators
have also entered the microtransit market.
For example, the city of Arlington, Texas started
providing microtransit services in partnership with
a private company, Via (not to be confused with
San Antonio’s public transit agency). The city of
Arlington does not have a public bus system – its
Via Rideshare microtransit service provides an
alternative for residents to access employment
and educational opportunities, shopping trips,
and other services in a limited area of the city. As
of April, 2019, Via Rideshare provided more than
150,000 rides for a cost of $3 per trip.1
San Antonio’s transit agency VIA has also
begun pilot projects to explore the efficacy of
microtransit within the San Antonio area. The
first “VIA Link” on-demand service was initiated
in Northeast San Antonio in 2018. Unlike some
microtransit pilots that offer curb-to-curb service,
VIA Link, operated by third-party contractors,
requires passengers to meet at a designated stop
(sometimes an existing VIA local bus stop). The
service provides passengers lower waiting times
and more reliable service in a part of the service
area where transit typically runs only once every
2.3
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hour. VIA is exploring establishing additional VIA
Link areas throughout the service area, including
in the Bandera Road Corridor study area.2
Microtransit has the potential to be implemented
in areas of low transit coverage, but it is important
to remember that its effectiveness depends on
many factors. Many microtransit pilot projects
implemented across the nation have been wellreceived, but others have not achieved target
ridership numbers or have encountered higher
than expected costs.3 Any microtransit initiative
implemented in the Bandera Road Corridor must
consider local conditions, demand, and potential
costs in order to be successful.

Figure 2.3a: City of Arlington Via Ridershare Program Area
1 City of Arlington, Data in Action, 2019 https://www.arlingtontx.gov/
news/my_arlington_t_x/news_stories/datainaction_via
2 https://www.viainfo.net/link/
3 Metropolitan Washington Council of Governments, “Demand Response
Transit/Microtransit: Implementation Guide,” 2019

Figure 2.3b: City of Arlington Via Ridershare Program Results, Posted April, 2019
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Ridehailing

Ridehailing represents a challenge and an opportunity
to public transit and commuter transportation in San
Antonio. Since Uber entered the market in 2009,
the availability of on-demand transit services has
increased exponentially. Recent research seems to
indicate that ridehailing is decreasing transit ridership
and increasing car travel in many cities. However, the
effects of ridehailing on transit ridership are different
in every region, and ridehailing might even benefit
and complement public transit in some situations.
For example, a survey conducted by the University of
California at Berkeley found that 4 percent of Uber and
Lyft customers ended their rides at transit stations.1
Many transit agencies across the country have created
partnerships with ridehailing providers in order to
enhance their services and increase accessibility.
For example, Dallas Area Rapid Transit partnered
with Uber to provide free or discounted trips to and
from transit stations.2 In the greater Boston area,
the Massachusetts Bay Transportation Authority’s
paratransit service partnered with various ridehailing
companies for a pilot program providing on-demand
services for its users.3 Ridehailing companies are
disrupting traditional transit and commuter patterns,
but innovative partnerships between public transit
providers and on-demand travel providers might also
present an opportunity to increase access and mobility
for the people in the Bandera Road Corridor.
1 Scientific American, “Can Ridehailing Improve Public Transportation Instead
of Undercutting It?”, 2018
2 https://www.uber.com/blog/dallas/dart-pool/
3 https://www.mbta.com/accessibility/the-ride/on-demand-pilot
Figure 2.4: Ridehailing driver
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Transportation Demand Management (TDM)

Transportation Demand Management is a set of
strategies aimed at maximizing traveler choices.
Traditionally, TDM has been associated with
ridesharing, but it is more than that. TDM programs
include policies as varied as HOV lanes, dedicated
bus and bike lanes, transit ridership education, and
improvements to transit access. 1
A successful case study of TDM is Arlington County,
Virginia. Although the area has experienced significant
growth, TDM strategies have been implemented and
helped reduced automobile trips. The program’s
success is based on three factors:
• Promoting walkable “urban villages”
• Providing a wide array of transportation alternatives
to driving: public bus services, bike trails, commuter
rail, etc.
• Providing information about, encouraging, and
incentivizing alternatives to vehicular transportation 2
Transportation demand management programs have
the potential to foster transit ridership in the Bandera
Road Corridor. Many TDM strategies are directly within
the city’s purview, particularly strategies that modify
development review standards such as required
mitigation measures for new developments results
from traffic studies (such as Transportation Impact
Analyses or TIAs).

Figure 2.5b: Pedestrian lane in Venice, CA (photo by Michael E. Arth)

Figure 2.5a: TDM Supply/Demand Balancing (diagram by Nelson\Nygaard)

1 Mobilitylab, “What is Transportation Demand Management Actually,” 2018
2 Victoria Transportation Planning Institute, Examples of TDM Programs that Work,
2019
Figure 2.5c: Example of a walkable neighborhood
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Parking Reform

As the SA Tomorrow Sustainability Plan explains, San
Antonio is committed to “innovative parking strategies
to encourage walkability and alternative modes of
transportation”. Although parking is necessary in
many instances, an excess of free and readily available
parking tends to incentivize people to take singleuse vehicle trips and decreases interest in alternative
forms of transportation. Excess parking can also
have negative effects on the environment, as well
as decreasing the amount of land available for more
economically productive uses.3
Implementation of parking reforms within the Bandera
Road Corridor could incentivize alternative forms of
redevelopment that would be unattainable with current
parking requirements. Parking reform strategies that
could be implemented in the study area are very
diverse, but can include the following:
•
Reducing minimum parking regulations
•
Simplifying parking requirements
•
Lowering parking requirements for locations
with alternative transportation options
3 City of Minnetonka, Parking Reform Proposal, 2013

Figure 2.6: Space occupied by two bedroom apartment and required parking (diagram by Sightline Institute)
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