





Appendix L:
Active Transportation

The San Diego region is at a turning point. In recognition of the need to address
transportation issues as well as a deep understanding of climate change, public health,
safety, and a variety of other factors that impact the quality of life, the San Diego
Association of Governments (SANDAG) proposes a monumental shift in how people move
around the San Diego region with the development of the 5 Big Moves. Active
transportation is a key element interwoven through the 5 Big Moves; it connects people
to all kinds of destinations and defines the infrastructure needs to make the system work
for everyone.

The Active Transportation Implementation Strategy (Strategy) outlines a program for
broad, regionwide implementation of an active transportation system that supports every
person in our region. The Strategy is defined by three fundamental components: the
implementation of projects from Riding to 2050: The San Diego Regional Bicycle Plan
(Riding to 2050) (Attachment 1) and subsequent 2013 Early Action Program (EAP),
partnering with local and state agencies to make our streets safer for every person who
uses them, and the development of a new Regional Active Transportation Plan that will
define future investments in active transportation needed to support the 5 Big Moves at
the regional and local levels.

Implementing Riding to 2050: The San Diego Regional Bicycle
Plan and Early Action Program

The SANDAG active transportation program initially focused on the development of key
high-priority regional Class 1 bikeway corridors, the Bayshore Bikeway, San Diego River
Trail, Inland Rail Trail, and Coastal Rail Trail. In 2010, a comprehensive regional bike network
was developed in Riding to 2050. The network includes a regionwide, connected system of
bikeways intended to be safe and comfortable for people of all ages and abilities.

In October 2011, SANDAG adopted the 2050 Regional Transportation Plan (RTP) and
Sustainable Communities Strategy, which made an unprecedented commitment to
active transportation. In September 2013, the SANDAG Board of Directors approved
$200 million in local transportation funding, intended to be leveraged for and
supplemented with grant funding, to implement the Regional Bike Plan EAP. The EAP is
a network of 38 high-priority projects, totaling roughly 77 miles that will make it much
easier for people to ride their bikes to school, work, transit stations, and other major
destinations. Since that time, SANDAG has been working on public outreach,
environmental review, design, and construction to complete the EAP.
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San Diego Forward: The 2021 Regional Plan (2021 Regional Plan) maintains the
construction of the adopted regional bike network as defined in Riding to 2050,
prioritizing the EAP projects first. The active transportation network, as proposed,
represents critical connections needed to get people around—within and between
Mobility Hubs. Ultimately, an update to the Regional Bicycle Plan will consider the
context of each critical connection to better determine alignment and facility type, as
defined later in this appendix.

The active transportation network is more than just bike facilities. As is the case with
current SANDAG active transportation projects, each of these facilities also includes safety
and connectivity enhancements for people walking, riding micromobility or transit, and
driving. For example, past projects have included bus islands, improvements for people
with disabilities, signal improvements, sidewalk improvements, landscaping, lighting,
mid-block and intersection crossing improvements, stormwater facilities, and a number
of other associated treatments. In the future, these projects could also be combined with
other technology improvements as they become available. Therefore, when costing this
network, the projects are considered street retrofits reflecting a higher focus on active
transportation than in the past.

While the project alighments in the 2021 Regional Plan maintain those presented in the
adopted regional bike network, SANDAG has redefined the project types. Because bike
network projects are intended to be comfortable for users of all ages and abilities, and
because they are complete street retrofits, the facility types have been defined as
on-street facilities or off-street facilities, which encompass a variety of flexible and
context-sensitive designs like protected bikeways, traffic-calmed bike boulevards, and
off-street paths. This also enables the splitting of costs into relatively consistent
categories based on historic project costs. Figure L.1 shows the adopted regional bike
network and on- or off-street designation. A full project list, including phasing and cost
estimates, can be found in Appendix A: Transportation Projects, Programs, and Phasing.
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Phasing the Regional Bike Network

The regional bike network projects fall into three categories and are phased accordingly
through 2050:

1. Adopted bike network EAP projects: phased through 2025 (included in the
2025 phased year)
These represent the 38 projects approved by the Board in 2013 for implementation
over the next ten years. Cost estimates for these projects were updated using actual
project costs and current engineers’ estimates. To date, 7 projects have been
completed, 6 are in the construction phase, and 20 are in final design.

2. Other bike network EAP projects: phased through 2035
These represent the next 38 projects that were presented to the Board in 2013 for
consideration as part of the EAP but that were not included as part of the original
$200 million EAP adoption. Cost estimates for these projects were updated using cost
assumptions based on SANDAG historic bikeway construction costs by facility type.

3. Regional bike network projects not included in the EAP: phased to 2050
These represent projects that were identified in Riding to 2050 but were not included
in the EAP. Additional partner agency projects which have been approved more
recently to critically connect parts of the regional bike network have been included as
well. Cost estimates for these projects were developed using cost assumptions based
on SANDAG historic bikeway construction costs by facility type.

Figure L.2 shows the regional bike network project phasing.
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Partnering for Success

SANDAG values its partnerships with state, county, and local jurisdictions. Through these
partnerships, the region can implement plans, programs, and projects at a much broader
scale than if each entity worked independently. In order to continue these efforts and to
make the active transportation system safe, equitable, and accessible on all levels,
SANDAG proposes to build on its partnerships. The following sections provide an overview
of how SANDAG plans to capitalize on these partnerships.

Complete Streets in Mobility Hubs

The SANDAG regional bike network is intended to provide a baseline network to help
people access regional destinations. However, most day-to-day trips are made within
neighborhoods and using local streets. SANDAG identified locations for Mobility Hubs in
the region that feature Transit Leap services and a healthy mix of land uses, population,
and employment, all of which are key indicators of an area’s potential for short trips.

The 2021 Regional Plan includes funding for local complete streets networks in the
context of Mobility Hubs, where they can support regional goals of providing seamless
access to Transit Leap. This is accomplished by providing needed infrastructure for
Flexible Fleets to operate safely and helping to convert shorter distance trips of three
miles or less to active transportation modes. These steps help reduce regional vehicle
miles traveled and meet greenhouse gas emissions-reduction goals. Included in this
network are considerations for access to local destinations, such as improvements to
enhance school access. The hubs will also include enhanced bike and micromobility
parking with electric device charging options and other elements to encourage people to
walk, bike, ride transit, and use shared mobility.

In consideration of transportation improvements needed to achieve comfortable and
attractive complete streets networks in Mobility Hubs, in October 2019, SANDAG staff held
an internal network planning workshop focused on four sample Mobility Hubs. The
workshop focused on redefining street networks to consider appropriate vehicles and
speeds using lessons from the Netherlands’ Sustainable Safety approach and research.
The workshop was led by Mobycon, a consulting firm based in the Netherlands that
specializes in Sustainable Safety and network planning to create the type of multimodal
environment envisioned in the 2021 Regional Plan. A full summary of the workshop and
results can be found in Attachment 2.

Vision Zero

California is among the U.S. states with the highest number of fatalities involving people
walking and biking, and traffic collisions are one of the top causes of injury and death in
Southern California. In recognition of this, and in understanding the need to make our
streets safer for every person, SANDAG is funding Vision Zero programs. Vision Zero is a
national campaign to eliminate all traffic-related deaths and serious injuries by focusing
on policies and redesigning streets to create a transportation system that is safe for
everyone. A Vision Zero overview document that highlights the actions SANDAG is
proposing to implement following the adoption of the 2021 Regional Plan is included in
Appendix B: Implementation Actions.
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Through the Vision Zero programs, SANDAG will work closely with local partners to
provide technical resources, education, and assistance in project and program design and
implementation to make our streets safer. SANDAG will also lead a regional effort to
collect and analyze crash data to identify safety issues and recommend solutions to inform
SANDAG projects and help member jurisdictions implement their roadway projects.

Riding into the Future: A Framework for a New Regional Active
Transportation Plan

A lot has changed in the ten years since Riding to 2050 was adopted. There have been
monumental shifts in the understanding of climate change, social equity, public health,
and technology. That, along with the development of the 5 Big Moves, has necessitated
not only a new look at the regional bike network but also a fresh (and first) look at our
entire active transportation system. With this in mind, SANDAG intends to develop a new,
comprehensive Regional Active Transportation Plan as a near-term action from the

2021 Regional Plan. The next sections lay out the basis of a framework that, along with
robust outreach, equity considerations, and data analysis, will be used to develop a plan
to guide the future of active transportation in the San Diego region.

The Benefits of a Bike-Friendly Region

SANDAG's current bike plan, Riding to 2050, is a vision to create a diverse regional bicycle
system that will help to make biking more practical and desirable to a broader range of
people in the San Diego region. When implemented correctly, bicycle policies, programs,
and infrastructure have the potential to directly and indirectly influence public health,
traffic congestion, economic development, climate change, public safety, and overall
quality of life. As noted in the plan, “by guiding the region toward bicycle friendly
development, this plan can affect all of these issue areas, which collectively can have a
profound influence on the existing and future quality of life in the San Diego region.”

By aiming to meet or exceed California’s climate action goals, SANDAG has set a goal for
decreasing vehicle trips and vehicle miles traveled. Given its relative affordability and low
environmental footprint, active transportation can be instrumental in achieving goals for
climate and equity.

The report further describes the benefits most specific to the San Diego region in terms
of safety, the environment, community, public health, and the economy. Riding to 2050
serves as a baseline for the development of a more robust active transportation system
that will support and tie together each of the 5 Big Moves in the 2021 Regional Plan. Such
a network will enable the success of these moves while also ensuring San Diegans enjoy
the benefits of a bike-friendly region.

! “Riding to 2050: The San Diego Regional Bicycle Plan,” (SANDAG, 2010), 6,
sandag.org/uploads/projectid/projectid_353_10862.pdf.
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Safety Benefits: Conflicts between people driving and people biking result from poor
behavior as well as insufficient or ineffective facility design. Encouraging development
in which bicycle travel is fostered improves the overall safety of the roadway
environment for all users. Well-designed bicycle facilities improve security for current
bicyclists and also encourage more people to bike, which, in turn, can further improve
bicycling safety.

Environmental/Climate Change Benefits: Replacing vehicular trips with bicycle trips
has a measurable impact on reducing human-generated greenhouse gases in the
atmosphere that contribute to climate change. Fewer vehicle trips and vehicle miles
traveled translates into fewer pollutants, such as carbon dioxide, nitrogen oxides, and
hydrocarbons, being released into the air.

Community/Quality of Life Benefits: Fostering conditions where bicycling is accepted
and encouraged increases a city’s livability. Studies have found that people living in
communities with built environments that promote bicycling and walking tend to be
more socially active and civically engaged and are more likely to know their neighbors,
whereas urban sprawl has been correlated with social and mental health problems,
including stress.

Public Health Benefits: There is an increasing understanding of the link between the
lack of physical activity resulting from auto-oriented community designs and various
health-related problems. The public health profession has begun to advocate for the
creation of bicycle-friendly communities to help encourage active lifestyles. As the
region becomes more conducive to bicycling, the region’s population will have more
opportunities to exercise, resulting in a higher proportion of the region’s residents
achieving recommended activity levels.

Economic Benefits: Bicycling is economically beneficial to individuals and
communities. Operating costs for bicycle use are a fraction of those for car use,
enabling more people on lower incomes to travel independently and reducing health-
related costs. A study conducted by the Wisconsin Department of Transportation and
Bicycle Federation of Wisconsin estimates that the bicycle-related sector contributes
$556 million to the economy annually.
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Framework Overview?

To support the development of SANDAG's active transportation vision for the region, this
document highlights current best practices and aspirational principles to help develop
safe, effective, context-sensitive, integrated active transportation networks. It explores
key components for ensuring a successful active transportation system, including:

e A safe systems approach
e A network planning methodology based on the type of road user
e Guiding principles for good network design

e Bikeway typologies

Safe Systems

A generally accepted transportation design and planning principle is that, in order to
motivate people to switch from an existing habit of driving, accommodations for active
transportation must be safe, comfortable, and convenient enough for people of all ages
and abilities to feel confident biking or walking.

Through a commitment to this principle, the Netherlands has earned a reputation as a
leader in bicycle-friendly planning and design. In the 1960s, the Netherlands faced many
of the same challenges communities in the United States are currently facing regarding
bicycle facility design and culture. Responding to community demands for safer
conditions and pressures on the transportation network, the Dutch used an approach
focused on safety and equity to rethink and redesign their road networks for all modes of
travel. As a country, this has resulted in a bicycle mode share of over 25%, with some cities
exceeding 60%. Their approach to integrating biking as a meaningful part of a
multimodal transportation system is considered the foremost model by many.

Beyond the aggregate mode share for biking, the Dutch approach to bicycle planning
has also resulted in improved mobility equity, with 50% of bicycle trips being completed
by women, and children under 18 being the group that rides the greatest number of
miles per year. At the same time, these investments encourage people over 65 years old
to bike increasingly longer distances and well into old age. These outcomes, among
others, make the decades of experience in bicycle transportation planning offered by the
Netherlands a valuable resource to draw inspiration from when seeking to build a culture
that supports riding a bicycle in the San Diego region.

Given this history of successful implementation, this document will draw upon Dutch
experience along with North American best practices in order to provide a set of
recommendations that reflect the most up-to-date thinking on active transportation
design and planning.

Disclaimer: The principles presented in this report are not intended to be fully developed policies, but rather
inspiration for future policies and methods around an integrated approach to safe and active mobility network
solutions. The ideas and principles put forth may not fully comply with existing practices in California and in
some cases may require changes to bylaws to be fully operationalized. Each recommendation should be
carefully considered as to how it may be applied in the San Diego regional context. Many of the ideas presented
should be received as high-level guidance that require further consultation and development before being
implementable and operational.
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Sustainable Safety

Following World War Il, the Netherlands pursued a similar trajectory to the United States
as public space was quickly turned over to the automobile in an attempt to reflect the
technology of the future. However, this reached a tipping point in the early 1970s when
the Dutch chose to pursue a safe systems approach to traffic safety (initially called the
Start-Up Program and formalized as Sustainable Safety in 1997) in response to public
outcry of the rising number of traffic fatalities, particularly among children. It is a
proactive approach to preventing fatalities and serious injuries through roadway design
practices and has proven to be among the most effective in the world.

While safe systems approaches maximize safety for all modes and all road users, the
principles and guidance are especially important for the most vulnerable road users,
particularly people walking and biking. Much of the insight provided through Dutch
active transportation planning is a result of demonstration projects, like pilot approaches
in the Hague and Tilburg that demonstrated the importance of directness, comfort, and
reduced delay at traffic lights. In Delft, a network approach to planning bike facilities
proved to bolster the competitive power of the bicycle.

A critical element of the Sustainable Safety Start-Up Program was the functional
categorization of the road network and large-scale implementation of 20 mph zones in
urban areas and 40 mph zones in rural areas, as evaluated in Advancing Sustainable
Safety.® This gave Sustainable Safety a strongly infrastructural character, even though
measures in other areas, such as education and enforcement, are also essential
components of the vision. Overall, 24 measures and actions were to be implemented
across the country between 1998 and 2002. Many actions in the start-up program were
aimed at improving infrastructure safety and the Sustainable Safety principles of
functionality, homogeneity, and predictability were translated into design standards for
roads. Those that make the largest impact are:

e Implementing 20 mph (urban) and 40 mph (rural) zones

e Physically separating vehicles with major differences in masses, speeds,
and directions

e Directing mopeds onto the roadway inside urban areas
e Mandating a side-underrun protection for new trucks
e Developing a more “pedestrian-friendly” car front-end

The first three measures are mainly intended to prevent the frequency of collisions, while
the last two aim to reduce the severity.

3 Fred Wegman and Letty Aarts, eds., Advancing Sustainable Safety: National Road Safety Outlook for 2005-2020
(Leidschendam: SWOV Institute for Road Safety Research, 2006).
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Notably, Sustainable Safety recognizes the likelihood of human error in transportation,
designing networks and facilities aimed at minimizing the likelihood and severity of
collisions resulting from human error.

Significance of Reduced Speed Limits

Avoiding physical injury is the key foundation of Sustainable Safety. Where transport
modes with greatly varying mass use the same functional space within the roadway,
speeds must be low enough to ensure that even in the case of a collision, the chance of
serious injury is low. This is an underlying principle in the design of 20 mph access roads,
where the street design reflects a low speed to ensure cars, trucks, and bicycles can share
the same space. This speed is also low enough that pedestrians can freely cross the street
without feeling inhibited by fast traffic flows.

Where speeds are high (>20 mph), modes that have a highly different mass, speed, and or
direction are physically separated. This design methodology is reflected in the
characteristics of motorways and highways, with wide lanes and a lack of intersections.
This principle is also reflected in the presence of protected bike facilities on all roads with
a speed limit of 30 mph or higher.

The principles of Sustainable Safety, and how those principles remain intrinsic in Dutch
planning and designs, are found in the Dutch CROW Design Manual for Bicycle Traffic
(2016). More than just a design manual, the CROW is drawn upon as a long-established
resource for best practice bicycle network planning, facility design, and policy.

Balancing Place and Flow

The benefits of active transportation are many, but the actions necessary to provide active
transportation for people of all ages and abilities are often sidelined in favor of other modes.

With an increasing demand for urban space in many cities from population growth as
well as the introduction of new types of modes, a new balance should be struck between
the various modes of transport. This demands fundamentally different choices than those
typically made and a different approach to spatial allocation in the public right-of-way.

Every inhabitant or visitor to the city will use both its public space and its traffic system.
Their needs for both place and traffic can be balanced on two design levels:

e At a structural, or network, level, an assessment is made for every street or area to find
the balance between residential and traffic functions. This is to determine which
family of vehicles is permitted and at what speeds are they allowed.

e On the locational, or street, level, concrete designs are developed, within which
choices are also made with regard to the merging or separating of traffic modes.

Recommendations and guiding principles for active transportation at both the network level
and the street level follow in the sections titled “The Network Level” and “The Street Level.”
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Generally, in an urban environment, the elasticity of intersection density is found to be
~0.39 for walking. Therefore, for every 10% increase in pedestrian intersection density,
walking increases ~3.9%.4

The importance of relative connectivity is also highlighted by Dr. Lawrence Frank and
Chris Hawkins in a CMHC Research Highlight article when comparing neighborhood
street networks. Their work found that when a typical urban neighborhood is converted
from a small-block grid network to significant filtered permeability for cars, it would
result in an 11.3% increase in walking trips and 23% decrease in vehicle miles for local
travel. Filtered permeability refers to the practice of restricting through movements for
motor traffic while maintaining full access for pedestrians and bicyclists. This practice
maintains access for motor traffic but reduces connectivity and directness.®

Directness is key to increasing walking trips, and the principle also applies to biking. The
application of filtered permeability has been applied to countless cities in the
Netherlands to great success. By effectively making every street a bicycle-friendly street
through traffic calming, those traveling by bike can choose the most direct route to get
to their destination, and therefore, choosing to bicycle becomes the most pragmatic and
efficient mode.

Ultimately, the development of a direct and connected network should encourage
walking and biking, rather than simply facilitating it.

A key component of encouraging active modes is the principle of directness. Beyond
creating the minimum connected bike network, choices can be made to prioritize its
directness over motor traffic routes. There are two key reasons for this:

e In order to make biking more attractive than driving, it should be more direct in
distance and time.

e Bicyclists are more sensitive to detours than drivers. The slower and self-propelled
nature of bicycling means that detours have a disproportionate impact on travel time
and effort required compared to drivers.

4 Reid Ewing and Robert Cervero, “Travel and the Built Environment: A Meta-Analysis,” Journal of the American
Planning Association 75, no. 3 (Summer 2010).

5 Lawrence Frank and Chris Hawkins, “Giving Pedestrians an Edge—Using Street Layout to Influence
Transportation Choice,” Canada Mortgage and Housing Corporation Research Highlight, Socio-Economic, 8,
no. 13 (July 2008).
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The graphic in Figure L.6 illustrates a hierarchy of Figure L.6: Traffic Planning
directness structured around making walking, Guide for the Life-Sized City
biking, and transit competitive with driving. This (Copenhagenize)

general principle of relative directness seeks to

directly reflect the different limitations and needs of

each mode.

Bicycle Network Development

For SANDAG to stimulate the shift from personal
motor vehicle use to people choosing to bike, a
network of well-designed routes is essential. In
addition to drawing upon the National Association
of City Transportation Officials’ (NACTO's) All Ages
and Abilities® categorization as a baseline for
understanding the many types of people who may
choose to bicycle, the CROW's five principles of
good bike network design can make it easier to
choose bicycling over driving (safety and comfort

are already key components). .M m @ @

A key contributor to increased biking levels is a

well-developed set of principles supporting bicycle

network design. These principles are derived from an understanding of the behavior and
motives of people when riding a bike. At the core of bicycle network development in the
Netherlands are the following five principles:”’

o Safety: Both perceived and real, road users should feel that they have enough space
to ride, conflicts are minimized, and outcomes of crashes are not severe

e Comfort: Surfaces should be smooth, turn angles and gradients gentle, and minimal
obstructions in the bikeway

e Directness: Alignments should be competitive with the driving network, have as few
turns as possible, and minimize stops

e Coherence: Facilities and routes should be intuitive in their design and direction and
integrate seamlessly with other transportation systems

e Attractiveness: Routes should be enjoyable, relatively quiet, and connect to points of
attraction, parks, etc.

Road users as listed in NACTO include: children, seniors, women, people riding bikeshare, people of color,
low-income riders, people with disabilities, people moving goods or cargo, and confident bicyclists.

7 Design Manual for Bicycle Traffic (Netherlands: CROW, 2016).
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Network Considerations Based on Road User

The CROW provides a comprehensive guide to best practices in network design that is
often a reference for international projects. However, for some of the most advanced
North American guidance in bicycle planning, NACTO’s Designing for All Ages and
Abilities guide offers insight into the contextual factors that support bikeway design for

all road users.®

Inclusive by title, All Ages and Abilities spans generations, races, abilities, and mode types
to include: children, seniors, women, people riding bike share, people of color, low-income
riders, people with disabilities, people moving goods or cargo, and more confident

bicyclists.

NACTO has developed a series of criteria for bikeway design that should appeal to all of

these users (Table L.1).

Table L.1: All Ages and Abilities Criteria Overview®

All Ages and Abilities Bike Facilities are...

Safe

Comfortable

Equitable

More people will bicycle when
they have safe places to ride,
and more riders mean safer
streets. Among seven NACTO
cities that grew the lane
mileage of their bikeway
networks 50% between 2007 to
2014, ridership more than
doubled while risk of serious
injury to people biking was
halved. Better bicycle facilities
are directly correlated with
increased safety for people
walking and driving as well.
Data from New York City
showed that adding protected
bike lanes to streets reduced
injury crashes for all road users
by 40% over four years.

Bikeways that provide
comfortable, low-stress
bicycling conditions can
achieve widespread growth in
mode share. Among adults in
the United States, only 6-10% of
people generally feel
comfortable riding in mixed
traffic or painted bike lanes.
However, nearly two-thirds of
the adult population may be
interested in riding more often,
given better places to ride and
as many as 81% of those would
ride in protected bike lanes.
Bikeways that eliminate stress
will attract traditionally
underrepresented bicyclists,
including women, children, and
seniors.

High-quality bikeways expand
opportunities to ride and
encourage safe riding. Poor or
inadequate infrastructure—
which has disproportionately
impacted low-income
communities and communities
of color—forces people
bicycling to choose between
feeling safe and following the
rules of the road and induces
wrong-way and sidewalk riding.
Where street design provides
safe places to ride and
manages motor vehicle driver
behavior, unsafe bicycling
decisions disappear, making
ordinary riding safe and legal
and reaching more riders.

People making trips for different purposes will prioritize these principles differently. While
the criteria found in an All Ages and Abilities application sets a benchmark in safety,
comfort, and equity, it is important to note that what road users value in a bicycle
network may change not only between users but between trip purposes.

8 “Designing for All Ages and Abilities: Contextual Guidance for High-Comfort Bicycle Facilities,”
(National Association of City Transportation Officials, December 2017).
¢ “Designing for All Ages and Abilities,” 2.
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Historically, there has been a greater focus in North America on trips to and from work,
with commuting often becoming the baseline measurement for measuring modal split
and general network planning. In order to truly increase trips by bike, understanding all
the trips a person takes in a day within the principles of All Ages and Abilities helps to
better inform a complete bicycle network that facilitates not just long-distance trips to
and from work, but also short trips (under two miles).

Network Development Layers

The active transportation network developed in the RTP has a regional focus. Therefore,
long-distance routes providing a spine for the region’s bike network are key components.
However, because the success of active transportation requires a fine-grain network of
bikeways to provide direct connections to destinations, the RTP network also includes
local routes. These routes encourage active transportation around Mobility Hubs and
support all of the 5 Big Moves by providing another layer of connectivity. The active
transportation network should be supported by local investments in these roads to build
out a full network for all ages and abilities.

Principles by Layer

The following principles define best practices for developing a successful active
transportation network and represent the basis of the development of the regional active
transportation network.

General

e All origins and destinations should be safely accessible by bike in a connected
manner.

o Safety and comfort are significantly improved if people biking are only placed in
mixed traffic at <20 mph.

e Where possible, prioritize scenic routes and fine-grained urban environments for
bike routes.

e Where possible, bike routes should avoid significant elevation changes.
e Network density and connectivity should be tied to a mode’s sensitivity to distance.

e While motor traffic can cope with increased distances with limited imposition on the
user, increased distances for active transportation users have more significant
discouraging implications.

e Bike routes should provide connectivity within and between each Mobility Hub. Most
Transit Leap nodes should be served by bike routes.
Regional Network

e Aslong-distance trips made by bicycle are less frequent, the grid can be less dense
than urban areas but should connect communities and destinations safely in a
manner that is as direct as, or more direct than, the car network.
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e Railway stations with a high probability of long journeys should feature a larger
catchment area.
Primary Network

e Has a grid size of ¥4 to %2 mile (especially across barriers such as canyons, rivers, or
freeways).

Should serve 270% of bicycle miles traveled.

Provides high-quality facilities that are safe, comfortable, and equitable for all ages
and abilities.

Should strive for a detour factor of <1.20.

Should be competitive and therefore at least as direct as the car network, particularly
for trips <3 miles.

e Should seek to mitigate the number of times people biking must stop.

Local Network
e Grid size of ~800-900 feet.
e Provides increased access to destinations off the primary network.

e Less direct than the primary network; a detour factor of 1.3-1.4 is acceptable.

Detour Factor: Defined as the ratio of traveled distance to Euclidian distance, the
detour factor is useful in calculating the directness and competitiveness of the active
transportation network with the car network. In practice, this is dependent on the local
context and may not be geographically feasible without significant restrictions on
motor vehicle access.

Criteria for Networks in the San Diego Region

In keeping with a goal of shifting travel patterns across the San Diego region to
encourage active transportation, the following qualifying criteria are considered when
identifying key connections for the regional bike network. Similarly, these criteria must be
taken into account when selecting locations where the implementation of primary and
local networks might be expected to have the most meaningful impacts.

The value of the regional network is to connect communities and major destinations and
offer a backbone on which primary and local networks can rely. Primary and local
networks will enable movement to these regional connectors, ensuring access and
encouraging the highest potential levels of ridership. Additionally, including criteria for
primary and local networks is an integral part of the success of the Mobility Hubs. Primary
and local networks should be developed and prioritized for implementation in the
following areas:
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e Census tracts where >50% of trips are <3 miles®
e Medium- to high-density employment centers
e Medium- to high-density residential areas

e Mobility Hub shed areas

e Leading to and at key community destinations

The Street Level

Street-level considerations are important in understanding the numerous trade-offs
involved in the facility selection and subsequent roadway design processes, particularly
for estimating the impacts those decisions have on safety, equity, and mobility.

This document is not a design guide; however, this section does offer insight into general
principles for facility selection that are proven to be safe and reliable in encouraging
more people to choose active transportation. It aims to focus the guidance on facility
selection by introducing two areas of consideration: modal families, a new concept
relevant for planning for cities of the future, and a bicycle facility selection tool based on
international best practices tailored for the San Diego region.

Modal Families

The changing mobility landscape has presented an increasing number of new vehicles
not easily fit into our existing conceptions of transportation planning. Beyond the varying
types of bicycles now available to the market, tricycles, adaptive bikes, cargo bikes,
e-bikes, and e-scooters, personal mobility vehicles, and other mobility options influence
how the transportation network needs to be designed and adapted.

0 Three miles is generally considered an appropriate distance where within that range converting car trips to
bicycle trips is a reasonable expectation.
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Figure L.7: Modal Families"
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In order to address the expanding diversity of modalities and the uncertainty surrounding
what shape future vehicles might take, a framework based on vehicle families has been
developed, with each “family” defined by a maximum mass, dynamic width, and typical
operating speed.”? Six vehicle families (A to F), along with existing vehicles that fall in each
family, have been defined in Figure L.7. This new framework has a number of resulting
outcomes, in particular for lighter vehicle categories:

Walking (vehicle family A) is acknowledged as a full-fledged method of transport of
getting from A to B.

All “bicycle-like vehicles” (vehicle family B) refers to vehicles lighter than 77 Ibs
(approximately 35 kg) and a maximum of 6 ft wide (approximately 1.5 m).

The same rights and obligations apply in principle for speed pedelecs (e-bikes) and
racing bikes as for “ordinary” bicycles, such as permissibility on certain classifications
of infrastructure.

A new family of “light motor vehicles” (vehicle family C) includes vehicles between
77 and 770 Ibs (approximately 35 and 350 kg) and 6.5 ft maximum in width (2 m).

=

Ben Immers, Bart Egeter, Johan Diepens, and Paul Weststrate, “Urban Mobility: A New Design Approach for Urban
Public Space,” (Netherlands: Ben Immers Advies, Bart Egeter Advies, Mobycon, Awareness, and ANWB, 2016).
Immers et al,, “Urban Mobility.”

N
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o This family is well suited to urban use and encompasses a wide variety of vehicle
types—from light mopeds, e-cargo bikes, and rickshaws up to and including
motorcycles and neighborhood electric vehicles.

o The introduction of vehicle family C adds clarity to the light moped versus moped
discussion: The current light moped can feature, depending on its weight, either in
vehicle family B or C, and will therefore need to adhere to the rules that apply to
these particular vehicle families.

There is growing uncertainty as to which infrastructure and facilities can be used by
which vehicle families. It is important to establish principles for both design and
legislation around this new method of classifying vehicles by family. The three main
principles of this new framework are:

e The permissible speed is a characteristic of infrastructure.

o In addition, it will be determined per section of the infrastructure which vehicle
families will or will not be admitted.

¢ The mass and dimensions of the vehicle determine where it will and will not be
permitted.

o In addition to regulating the speeds (via the design of the infrastructure), the
differences in mass are similarly reduced, leading to increased safety.

o Smaller vehicles offer more design options for the urban public space, especially
when dealing with a confined space.

e Vehicle families more than two steps apart should always be separated. Only when
larger vehicles are permitted as guests (as dictated by traffic calming measures,
sighage, and road treatments) are they safely able to share space.

Vehicles behaving as guests means that in the event that vulnerable traffic modes
(people walking and biking) need to be mixed with motor traffic, the less vulnerable
traffic modes must always behave “as a guest” by adapting to the normative traffic
mode in terms of speed and behavior. Vulnerable users should not be expected to
behave to a standard that is unattainable and unsafe. A bicyclist cannot be expected to
bike 35 mph and therefore should not be mixed with traffic in which 35 mph is the
normative speed.

Bicycle Facility Selection Tool

Selection of bicycle facilities to create an All Ages and Abilities network is reliant on a
variety of factors, though safety is always the foremost condition. This section outlines the
contextual elements required for consideration and provides a decision-making tool
(Table L.2) for facility selection for each of the five Complete Corridor Typologies. An
additional typology is also included to provide guidance for the important role of local
streets.
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In designing a bike network that is safe, comfortable, and equitable for people of all ages
and abilities, guidance is needed to determine which type of facility is appropriate based
on the roadway. Significant research has been conducted internationally and
domestically regarding the safety and comfort of bicycle facility types.

The following design manuals and guidance were reviewed as background to the
decision-making tool developed:

e Bikeway Selection Guide (Federal Highway Administration, 2019)

e Designing for All Ages and Abilities (NACTO, 2017)
e Design Manual for Bicycle Traffic (CROW, 2016)

Using the Tool

Selection of bicycle facilities appropriate to the roadway context is critical to developing
an All Ages and Abilities network. Based on existing and planned corridor types common
to the San Diego region, a tool has been developed to serve as a proactive guide to
assigning both bicycle facility types' and appropriate associated roadway speeds. This
tool relies primarily on three key qualifying criteria:

o Traffic volume (average daily traffic [ADT])
o Impacts the number of passing events (conflicts)
e Motor traffic operating speed
o Most significant factor in collision severity
e Lanes per direction
o Introduces complexity for users
In addition to these criteria, corridor typology and road classification have been included

to provide general context to the environments within which these roadway
characteristics may be expected.

Drawing upon the principles of Sustainable Safety, the most significant threshold to be
considered for bike facility selection is the operating speed of the motor traffic. As traffic
speeds over 20 mph are found to significantly increase the risk to vulnerable road users,
in most scenarios where speed exceeds this threshold it is required to provide dedicated
bike facilities and increase the level of separation between motorists and people riding
bikes.

B Or bicycle-like vehicle family; where references are made to bicycle facilities, i.e., bicycle boulevard, protected

bikeway, or physically buffered bike lanes, please note that these facilities are also appropriate for modes of
similar weight and speed classes, including e-scooters.
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This tool requires an iterative approach to street design and facility selection. It should be
considered as a proactive guide to understanding appropriate facility types and speeds in
a given corridor context. As introduced, though the tool references corridor typology and
road classification, the core qualifying criteria for bicycle facility selection are traffic
volume, motor traffic operating speed, and travel lanes per direction.

There will be situations in which the table does not appear to address the context of a
given road or there appears to be insignificant space for the appropriate facility type. In
the cases where there appears to be a conflict, the tool should be used in the following
manner to achieve an appropriate outcome:

e Where the corridor typology or roadway classification does not match the other
criteria, select the corresponding bicycle facility type based solely on speed and
volume criteria.

e Implement measures to reduce the speed and volume of the roadway to match the
criteria of the desired bicycle facility type.

e Select an alternate corridor for the bicycle facility.

o This option should not restrict safe access for bicyclists along the initial corridor,
with the exception of highways and freeways.
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Table L.2: Bicycle Facility Selection Tool

— .
Traffic  Motor Traffic Facility Type
Corridor Road Volume Operating Lanes per Local Primary Bicycle Highway /
Typology Classificiation (ADT) Speed' (mph) Direction Network Network  Regional Network
Bicycle Blvd.
<1500 w/ Priority at
Local or Mi No Centerli intersections
ocal or Minor o Centerline
Corridor F" <20 mph
orrdor Collector 1500 to mp or 1 Lane SICHEDEES Protected Bikeway
4000 .
R P ty at
Bike lane or Protected TN/ r|0r|.y @
>4000 Bikeway" intersections
Corridor E Copl\lict?rlor <30 mph 2 Lane
rieria Buffered Bike Lane or Protected
3 Lane .
Bikeway
Corridor D Arterial
T <50 mph
Corridor C Highway
Any
Corridor B Freeway"
>50 mph
Corridor A Freeway

Notes on the Tool

Motor Traffic Operating Speed refers to the 85th percentile speed of the roadway and
is largely a reflection of roadway design. This decision framework operates with the
understanding that the desired operating speed of a roadway should be selected
during the planning process, and roadway design should reflect this. Existing
roadways may require a combination of active and passive traffic calming measures to
achieve the desired operating speed.

Facility Type descriptions can be found in the glossary.

Corridor F is not an official Complete Corridor typology; however, it was added to this
guidance to recognize the important role of local streets in the bicycle network,
especially within Mobility Hub sheds.

Protected Bikeways that are unidirectional are typically preferred to bidirectional
bikeways. This is context-specific; however, unidirectional bikeways are usually safer
than bidirectional.

Freeways used to connect communities and services will also indicate desire lines for
such connections required by other modes, including the bike. This does not
necessarily mean, however, that bike infrastructure must run parallel to the freeway.
The nature of freeways, with their high speed and volume of traffic, means that they
are unlikely to present an attractive environment for bicycling. Consideration should
be given to whether the bike network can be routed elsewhere to provide these
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connections using direct, convenient, and attractive routes. In the case of rural
highways, with lower traffic volumes, protected bikeways that parallel the highway are
often the most logical route. These routes require greater separation between the
bikeway and roadway to create a safe and comfortable biking environment.

This tool is intended to identify the appropriate facility type based on the corresponding
traffic environment but does not provide guidance on facility design. Please refer to
NACTO, local guidelines, and the CROW for specific design guidance.

Conclusion

Transportation offers ample opportunity for moving toward goals around climate
commitments and improving society. As a counter to the outcomes of auto-centric
planning, other ways of moving are on the rise, including electric micromobility, biking,
walking, and public transport. In an effort to provide more sustainable, equitable, and
resilient transportation systems, many jurisdictions are moving toward an increasingly
multimodal mobility landscape and specifically focusing on increasing the share of active
transportation. SANDAG embraces this movement through the 2021 Regional Plan and
the 5 Big Moves. Active transportation is an important piece of the 5 Big Moves puzzle. On
a local level, active transportation has the potential to replace driving trips for short daily
trips that make up the majority of trips taken. On a network level, it helps to mitigate
congestion and amplifies transit use.

In order to reflect these developments, some key principles for urban mobility are
highlighted:

e A systemic approach to safety should be employed.
e Planning based on the road user and trip type contributes to the success of the system.

e Mobility choices are largely a result of relative competitiveness. Modes to be
encouraged should be given a competitive advantage (e.g., safety, time, comfort,
distance, cost, etc.).

e Transportation functions should correspond with land use. Areas of dense land use
require a focus on spatially efficient transportation.

This report provides a foundation of network planning best practices and facility selection
guidance to inform the development of an active transportation system as part of the
5 Big Moves.

The process of integrating preferred networks and area types is likely (and intended) to
illuminate conflicts between competing network and area types. For example, goals
promoting vehicular speed and throughput contradict a desire for a safe and comfortable
biking environment, and therefore, it may be difficult to meet both goals on the same
street. These conflicts are likely to arise in Mobility Hubs, where there is a heightened
priority on walking and biking to access Transit Leap stations and other local destinations.
In these cases, there are several options in terms of approaches that can be considered:
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o Vehicular traffic flow can be redirected around an area where walking, biking, and
transit are prioritized. This provides a low-speed environment for people walking and
biking while allowing for vehicular traffic to continue to flow around the area in a less
direct manner.

e Vehicular traffic flow can be maintained through an area where walking, biking, and
transit are prioritized, but speeds can be reduced. This improves safety and allows
traffic to continue to move through the area at a low speed (20 mph preferred).
However, where traffic volumes are high, the quality of the walking and biking
environment can be reduced.

e Traffic flow can be maintained through the area at current speeds and volumes. This
will likely require walking and biking facilities to be rerouted and can have negative
impacts on safety and comfort in the area, thus reducing the number of people who
feel comfortable traveling that way.

These approaches should be applied based on an underlying principle that the
experience of desired modes in an area should be improved, and that the experience of
less desirable modes can be moderated to yield outcomes that align with policy
directives. This process is heavily dependent on selecting the appropriate modes of a
given area type based on its function and character.

Selection of bike facilities appropriate to the roadway context is critical to developing an
All Ages and Abilities network. Based on existing and planned corridor types common to
the San Diego region, the bicycle facility selection tool has been developed to serve as a
proactive guide to assigning both bicycle facility types and appropriate associated
roadway speeds.

Through a traffic safety lens, mixing of traffic modes when speeds are not low (e.g.,

>20 mph) should be avoided; this warrants handling each traffic mode in unique, separate
infrastructure. However, it may often be desirable to mix traffic modes in less separated
infrastructure due to spatial constraints or where it best reflects the context. Where traffic
can be mixed safely at low speeds (<20 mph) and volumes, the results are likely to
contribute to improved crossing movements as well as spatial quality and livability.

In summary, this report presents a series of aspirational principles and guidance to help
the region move forward in developing an active transportation system that flexes with
the diverse and changing demands of its municipalities. A network-based approach of
safe facilities must be provided to encourage active mobility and achieve the vision for an
equitable, climate-friendly, and people-focused San Diego region.
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Glossary

Bicycle Boulevard

Also referred to as neighborhood greenways, bicycle boulevards are mixed traffic
environments that operate at speeds <20 mph and have a lower threshold for vehicle traffic
(1500 ADT). Per the name, the priority road user is the bicyclist. These designs work well as
primary routes in a local network and on roads with narrow lanes and up to 1,500 cars per
day. These do not fall under a given class but are most similar to the Class 3 facility.

Bike Lane

A bike lane is an on-road facility in which dedicated space for bikes is demarcated, usually
using a painted line. Bike lanes create a space that is for the exclusive use of people
bicycling (or bicycle family vehicles). These facilities are safest and most comfortable
when they are not adjacent to parking. This is considered a Class 2 facility.

Best practice in the Netherlands feature fully colored red asphalt lanes, with
North American practice applying green coloring.

Buffered Bike Lane

Similar to a bike lane, a buffered bike lane is a dedicated space for bicyclists demarcated
using paint, but which includes a painted buffer (e.g., 21.5 ft) between the bike lane and
adjacent vehicle travel lanes. Buffered bike lanes are a Class 2 facility.

Bikeway “Priority”

Bikeways should have the same priority arrangements as the roadway along which they
travel. This means where a bikeway on a major road intersects with a minor road, the
bikeway would have full priority over the minor road, requiring traffic crossing the
bikeway to yield. The design treatments will differ according to the speed and volume of
traffic and function of the road.

They might include features such as raised continuous sidewalks and bikeways. Yielding
conditions should be clear by design, through the use of features such as tight corner
radii, continuous surfaces, and appropriate yield markings. Where two major roads with
bikeways intersect, a signalized “protected intersection,” roundabout, or other treatment
could be required.

Mixed Traffic

Mixed traffic environments are where bicyclists and motor traffic operate in the same
road space.

To ensure a safe environment for all users, these streets ideally operate at slow speeds
(e.g., <20mph) and have low traffic volumes (e.g., <4000 ADT). These are considered
Class 3 facilities.

San Diego Forward: The 2021 Regional Plan L-26



Protected Bikeway(s)

Protected bikeways are dedicated biking facilities that are adjacent to the roadway but
physically separated with a continuous vertical element. The level of horizontal separation
from the roadway should increase proportionately with increases in traffic volumes and
vehicle speeds.

These facilities preferably accommodate unidirectional bike traffic; however, mitigating
factors such as a high density of destinations along one side of the roadway or the
presence of significantly fewer conflict points may warrant the exploration of a
bidirectional facility. These are Class 4 bike facilities.
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Appendix L Attachment 1.

Riding to 2050: The San Diego Regional
Bicycle Plan
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Bicycle Boulevards

Description

Bicycle boulevards are local roads or residential streets that have been enhanced with treatments to facilitate
safe and convenient bicycle travel. These facilities accommodate bicyclists and motorists in the same travel
lanes, typically without specific vehicle or bicycle lane delineation. Bicycle boulevards prioritize bicycle
travel above vehicular travel. The treatments applied to create a bike boulevard heighten motorists’
awareness of bicyclists and slow vehicle traffic, making the boulevard more conducive to safe bicycle and
pedestrian activity. Bicycle boulevards have been implemented in a variety of locations including Berkeley,
Palo Alto and Davis California, and Portland, Oregon.

Graphic

Bicycle Boulevard Lane Configuration

Note: The installation of traffic calming measures requires local government agency approval. Source: Alta Planning + Design, 2009
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General Guidelines

Bicycle boulevards typically include the following design features:

e  Traffic calming devices such as traffic circles and curb bulbouts;
e Bicycle destination signage;
e  Pavement stencils indicating status as a bicycle boulevard;

e Crossing improvements at major arterials such as traffic signals with bicycle-detection, four-way
stops and high-visibility crosswalks;

e Bicycle-friendly signal preemption at high-volume signalized intersections;
e Stop signs on streets crossing the bicycle boulevard; and

e Some jurisdictions have implemented bicycle boulevards by removing on-street parking in select
locations.
Bicycle boulevards can be designed to accommodate the particular needs of the residents and businesses
along the routes, and may be as simple as pavement markings with wayfinding signs or as complex as a street
with traffic diverters and bicycle signals. Bike boulevards with signage only typically require extensive
public education to be effective.

To further identify a street as a preferred bicycle route, lower volume roadways may be modified to function as a
through street for bicycles, while maintaining only local access for automobiles. Traffic calming devices can
lower traffic speeds and through trips, limiting conflicts between motorists and bicyclists and providing priority

to through bicycle movement.
For more information, see:
e City of Berkeley Bicycle Boulevard Design Tools and Guidelines:
http://www.ci.berkeley.ca.us/transportation/Bicycling/BB/Guidelines/linkpag htm;

e Bicycle Transportation Alliance Bicycle Boulevards Campaign:
http://www.bta4bikes.org/at_work/bikeboulevards.php

e Draft 2009 AASHTO Guide for the Development of Bicycle Facilities

e Bicycle Boulevard Design Guidebook (forthcoming publication of the Portland State University
Initiative for Bicycle and Pedestrian Innovation (IBPI) and Alta Planning + Design.

Traffic calming on bicycle boulevards
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Class | Bike Path (Shared-Use Path)

Description

Typically called a “bike path” or “shared-use path,” a Class I bikeway provides bicycle travel on a paved right-
of-way completely separated from any street or highway. In locations with high use, or on curves with limited
sight distance, a yellow centerline should be used to separate travel in opposite directions. High use areas of
the trail should also provide additional width of up to 12 feet. Lighting should be provided in locations where
evening use is anticipated or where paths cross below structures.

Graphics

Shared-Use Path Example

Source: Alta Planning + Design, 2009

Shared-Use Path Undercrossing

Source: Alta Planning + Design, 2009
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General Guidelines

The recommended width of a shared-use path is dependent upon anticipated usage:

e 8feet (2.4 m) is the minimum width for Class I facilities.

e 8 feet (2.4 m) may be used for short neighborhood connector paths (generally less than one mile in
length) due to low anticipated volumes of use.

e 10 feet (3.0 m) is the recommended minimum width for a typical two-way shared-use path.

e 12 feet (3.7 m) is the preferred minimum width if more than 300 users per peak hour are anticipated,
and/or if there is heavy mixed bicycle and pedestrian use.

e A minimum 2’ (0.6 m) wide graded area must be provided adjacent to the path to provide clearance from
trees, poles, walls, guardrails, etc.

e Paths should be constructed with adequate sub grade compaction to minimize cracking and sinking, and
should be designed to accommodate appropriate loadings, including emergency vehicles.

e A 2% cross slope shall be provided to ensure proper drainage.

® 8 feet (2.4 m) is the required minimum clearance from overhead obstructions, with 10 feet (3.0 m)
recommended.

GRADE INTERSECTION:

When shared-use paths cross streets, proper design should be developed on the pathway as well as on the
roadway to alert bicyclists and motorists of the crossing. Sometimes on larger streets, at mid-block pathway
crossing locations, an actuated signal is necessary. A signal allows bicyclists a clear crossing of a multi-lane
roadway. If a signal is or is not needed, appropriate signage and pavement markings should be installed,

including stop signs and bike crossing pavement markings.

OVERCROSSINGS:
Overcrossings are also an important component of bikeway design. Barriers to bicycling often include
freeways, complex interchanges, and rivers. When a route is not available to cross these barriers a bicycle

overcrossing is necessary.

Some design considerations for overcrossings include:

e Pathways must be a minimum 6 feet (1.8 m) wide, with a preferred width of 8 feet (2.4 m) or 10 feet
(3.0 m) wide;

e Slope of any ramps must comply with ADA Guidelines; and

e Screens are often a necessary buffer between vehicle traffic and the bicycle overcrossing.

UNDERCROSSINGS:
Undercrossings are an important component of Class I bikeway design. Some considerations for

undercrossings include:
e Must have adequate lighting and sight distance for safety;

e Must have adequate over-head clearance of at least 10 feet (3.0 m);

e Tunnels should be a minimum width of 14 feet (4.3 m) for several users to pass one another safely; a 10
feet x 20 feet (3.0 m x 6.1 m) arch is the recommended standard;

e “Channeling” with fences and walls into the tunnel should be avoided for safety reasons; and

® May require drainage if the sag point is lower than the surrounding terrain.
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Bicycle Signals & Adaptive Signal Timing

Description

Making intersections more “friendly” to bicyclists, involves modifying how they operate. Improved signal
timing, calibrating loop detectors to detect bicyclists, and camera detection makes intersections easier for

bicyclists to cross intersections.

Bicycle loop detectors activate traffic signals at intersections, similar to standard loop detectors used for auto traffic.
Where bicycle loop detectors are not present, bicyclists are forced to wait for a motor vehicle to trigger a signal;
where motor vehicle traffic is infrequent, they may cross against a red signal. ~ Bicycle loop detectors should be

identified with pavement markings that show cyclists where to position themselves to trigger the traffic signal.

A bicycle signal provides an exclusive signal phase for bicyclists traveling through an intersection. This takes the
form of a new signal head installed with red, amber, and green bicycle indications. Bicycle signals can be actuated
with bicycle sensitive loop detectors, video detection, or push buttons. Bicycle signals became an approved traffic
control device in the state of California after the technology was studied after years of service in the City of Davis.
Part 4 of the California MUTCD covers bicycle signals.

Graphics

Bicycle signal

Bicycle loop detector stencil
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General Guidelines

Bicycle signals are typically considered in locations with heavy bicycle traffic combined with significant
conflicts with motor vehicles, at intersections with unique geometry or at the interface between busy roads
and off-street bicycle facilities. Specific situations where bicycle signals have had a demonstrated positive
effect include:

e Locations with high volume of bicyclists at peak hours;

e Locations with high numbers of bicycle/motor vehicle crashes, especially those caused by crossing
paths;

e At T-intersections with major bicycle movement along the top of the T;
o At the confluence of an off-street bike path and a roadway intersection; and
e Where separated bike paths run parallel to arterial streets.

While bicycle signals are approved for use in California, local municipal code should be checked or modified to

clarify that at intersections with bicycle signals, bicycles should only obey the bicycle signal heads.

riding to 2050
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On-Street Bikeway Signage

Description

Standard signage for on-street bikeways includes standard BIKE LANE and BIKE ROUTE signage, as well as
supplemental signage such as SHARE THE ROAD and warning signage for constrained bike lane conditions.
Engineers should consult the California MUTCD for the full spectrum and applicability of signage options.
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Additional Discussion

Wayfinding signage is an important part of the bicycle network. Implementing a well-planned and attractive
system of signage can greatly enhance bikeway facilities, making their presence aware to motorists, as well as
existing and potential bicyclists. By leading people to city bikeways that offer safe and efficient
transportation, effective signage can encourage residents and visitors to bicycle. Way-finding can include mile-
markers, route identification, and informational kiosks.

Destination signage helps bicyclists use the bikeway network as an effective transportation system. These
signs typically display distance, direction and in some cases, estimated travel time information to various
destinations and activity centers. In the San Diego region, destination signage would be helpful for
destinations such as downtown, Balboa Park, UCSD, and beaches. Signage can also assist users to navigate
towards major bikeways, transit hubs, or greenway trails. Finally, way-finding can help bicyclists avoid
difficult and potentially hazardous road scenarios, like steep terrain, dangerous intersections, highway and

river crossings, or deteriorating road conditions.

Wayfinding and bike route network signage is recommended for the San Diego region. California MUTCD
defines standards for these route network signs. Most commonly, they show the route number and the
corresponding direction. Route naming and numbering should be coordinated between neighboring
jurisdictions where bikeways cross cities’ boundaries so that the regional sighage system is seamless.

For bike route signs, California MUTCD requires a green background and white lettering. The top third portion
of the sign is customizable for the city or region where it is located. For example, the City of San Francisco
shows the Golden Gate Bridge on its bike route signs.

The multi-use path network should be integrated with on-street bike facility signage to encourage use of paths
for recreational as well as utilitarian bicycling; helping bicyclists of all ages and abilities reach destinations
more easily.

Informational kiosks, complete with maps of the surrounding area, can help provide initial orientation and
bearings for bicyclists beginning their journeys at major transit hubs, or transitioning from off-street to on-
street facilities.
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7.4 Innovative Treatments and Signage

The following section describes facilities and treatments that are intended
to enhance safety but are not adopted as standard treatments by the
California MUTCD or Caltrans Highway Design Manual.

Bike Boxes

Description

A bike box is a relatively simple innovation to improve turning movements for bicyclists without requiring
cyclists to merge into traffic to reach the turn lane or use crosswalks as a pedestrian. The bike box is formed
by pulling the stop line for vehicles back from the intersection, and adding a stop line for bicyclists
immediately behind the crosswalk. When a traffic signal is red, bicyclists can move into this “box” ahead of
the cars to make themselves more visible, or to move into a more comfortable position to make a turn. Bike
Boxes are not included in the California MUTCD.

Graphic

Examples of bike boxes
Possible Bike Box Configuration

Source: Alta Planning + Design, 2009
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General Guidelines

e  Apply at intersections with a high volume of bicycles and motor vehicles.

e Apply where there are frequent turning conflicts and/or intersections with a high percentage of
turning movements by both bicyclists and motorists.

e California MUTCD signage should be present to prevent ‘right turn on red’ and to indicate where
the motorist must stop.

e In the US, bicycle boxes have been used in Cambridge, MA, Portland, OR and Eugene, OR. They
have been used in a variety of locations throughout Europe.
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Colored Bike Lanes in Conflict Areas

Description

European countries have used colored pavement - red, blue, yellow, and green—for bike lanes where this is a
higher probability of vehicle conflicts. Examples of such locations are freeway on- and off-ramps where
motorists move into a right turn pocket. In the United States cities such as Portland and Seattle have
experimented with colored bike lanes and supportive signage with favorable results. Studies conducted in
Portland showed that more motorists were using their turn signals and slowing or stopping at the blue lanes.
Colored Bike Lanes are not included in the California MUTCD.

Graphics

Examples of colored bike lanes in U.S. cities

Colored Bike Lane Configuration

Source: Alta Planning + Design, 2009
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General Guidelines

e  This treatment is not currently present in any State or Federal design standards.

e Colored bike lanes are used to guide bicyclists through major vehicle/bicycle conflict points,
especially at locations where the volume of conflicting vehicle traffic is high, and where the
vehicle/bicycle conflict area is long.

e Colored bike lanes typically extend through the entire bicycle/vehicle conflict zone (e.g., through
the entire intersection, or through the transition zone where motorists cross a bike lane to enter a
dedicated right-turn lane.

e Portland’s Blue Bike Lanes: http://www.portlandonline.com/shared/cfm/image.cfm?id-58842
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Cycle Tracks

Description

Cycle tracks are receiving increasing levels of interest and attention from planners and engineers in the
United States, although they are not currently considered a standard facility type. The Highway Design
Manual, Chapter 1000 does not define cycle tracks as a bikeway or include provisions for cycle track
designs. Cycle tracks are physically separated one-way (or two-way) bike lanes in the roadway right-of-
way. These bikeways are located between sidewalks and vehicle travel lanes or parking lanes and are a
delineated area specifically for through bicycle traffic. Cycle tracks can be at the same plane as sidewalks
but are usually separated by a low curb or barrier. There should be sidewalks adjacent to cycle tracks to
prevent pedestrians from confusing cycle tracks with multi-use paths. When crossing cycle tracks,
pedestrians should have the right-of-way. On the motor vehicle side of cycle tracks, if there is an on-street
vehicle parking lane then there is normally a two to three foot buffer preventing car doors from entering the
bikeway. If there is no on-street parking, a larger barrier is put in place to separate bicycles and automobile
traffic.

Graphics

Sidewalk Furnishings
Separate Pedestrians

Bollards, or
Other Barrier

Cycle track in New York City, NY

Cycle Track with No On-Street Parking
Sonrce: Alta Planning + Design, 2008
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General Guidelines

o Cycle tracks are useful along streets with minimal crossings.

e Intersections should be designed to include signage that alerts motorists of bicyclists crossing from
the cycle track, and vegetation and parking should be limited near intersections so that bicyclists

and motorists can see each other.

o If cycle tracks are two-way, motorists should be alerted to the fact that bicyclists will be

approaching from both directions.

e To help decrease the number of wrong-way riding bicyclists on one-way cycle tracks,
complimentary facilities should be provided on the opposite side of the street.

e  While cycle tracks increase bicyclists’ comfort on urban and suburban streets, intersection
treatments are needed to mitigate turn movement conflicts. Protective measures include retrofitting
signalized intersections to provide separate left and right turn movements, adding bicycle-only
signals, requiring no right-turn-on-red, and warning signage and special markings at unsignalized
intersections. Other innovative treatments, such as colored pavement, can complement these

facilities and improve warnings to motorists.

e For additional discussion of cycle track designs, see the white paper on cycle tracks provided in
Appendix 1.
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Shared Bike-Bus Lane

Description

Travel time for bikes and buses can be improved with a dedicated shared bicycle/bus lane, so that neither is
hindered or endangered by congestion from other auto traffic. Shared bicycle/bus lanes are commonly used
in central business districts where room for dedicated bicycle lanes is limited, and where motor vehicle
congestion warrants a separate facility for buses.

Graphic

6" 5tripe

Shared Bike-Bus Signage

Shared Bike-Bus Configuration
Sonrce: Alta Planning + Design, 2009

General Guidelines

e Potential locations for bicycle/bus lane implementation include congested streets with moderate or
long bus headways, streets with moderate bus headways during peak hours, or places that provide
no reasonable alternative routing alignment.

e Shared bicycle/bus lanes should be paved with colored asphalt and stenciled as a diamond lane with
supporting signage and pavement legends to emphasize their designation.

e Lanes should be wide enough to allow bicyclists to comfortably pass stopped buses on the left.
Twelve feet is the recommended minimum width of shared bicycle/bus lanes.

e Potential disadvantages of shared lanes include a leapfrogging between buses and bikes (when buses
and bikes are continually passing one another in the lane). Leapfrogging creates a greater potential
for conflicts. The second disadvantage is when vehicles are allowed to use the lane at intersections
as a right turn lane. This slows and creates potential conflict points between bicycles and vehicles
and slows buses and bicycles significantly.
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Contra-Flow Bicycle Lanes

Description

Contra-flow bicycle lanes entail a striped lane for bicycles going against the flow of automobile travel. The
lanes should be separated by a double-yellow line. Contra-flow bike lanes are not included in the
Highway Design Manual, Chapter 1000.

Contra-flow bike lanes are designated lanes that allow bicycles to move in the opposite direction of traffic on
a one-way street. Functionally, streets with contra-flow bicycle lanes are set up so that motor vehicles can
only move one way on the road, while bikes can move in both directions - with traffic or opposite traffic in
the contra-flow lane.
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General Guidelines

Their implementation is controversial primarily because, contrary to standard road rules, they encourage

cyclists to ride against motor-vehicle right of way, which can lead to increased bicycle/motor-vehicle crashes.

However, in some circumstances, they may offer substantial savings in out-of-direction travel, by providing
more direct routes. For popular destinations and high-use bikeways, a contra-flow lane can increase safety
by reducing the number of bicyclists, and the number of conflicts, along the longer indirect route.

Potential Applications:
e  Provides direct access to key destination;
e Improves safety;
e Infrequent driveways on bike lane side;
e Bicyclists can safely and conveniently re-enter traffic at either end;
e Sufficient width to provide bike lane;
e No parking on side of street with bike lane;
e  Existing high bicycle usage of street;

e  Less than three blocks in length; or
No other reasonable route for bicyclist.

Contra-flow lanes are most successful on streets with few intersecting driveways, alleys or streets on the
side of the lane; on streets where bicyclists can safely and conveniently re-enter the traffic stream at either
end of the lane; on streets where a substantial number of bicyclists are already using the street; and on streets

with sufficient width to accommodate a bike lane.

Special features to incorporate into contra-flow bike lane design include the following.

e The contra-flow bike lane must be placed on the right side of the street (to motorists' left) and must
be separated from oncoming traffic by at least a double yellow line; vertical separation or grade
separation is encouraged. This indicates that the bicyclists are riding on the street legally, in a
dedicated travel lane.

e Any intersecting alleys, major driveways, and streets must have signs indicating to motorists that
they should expect two-way bicycle traffic.

e Existing traffic signals should be fitted with actuators for bicyclists (i.e. loop detectors, video
cameras, infrared or push buttons).

e  Existing traffic signals should be modified (if necessary) so that bicyclists traveling in the contra-
flow direction can see the signal head, and any conflicting turn phasing shall be eliminated.
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Innovative Signage

Description

Innovative signage can be developed for a number of reasons - as a standardized warning system, to assist
with unique way-finding, or to help lend a sense of place to a community. Some innovative signage is
developed to increase awareness that bicyclists may use the full travel lane and to alert motorists to the
proper response. Any signs to be installed on public roadways in California must be approved by Caltrans.

New experimental designs can be utilized after approval. This continuing process of developing better way-
finding or safety-warning signs is important for designing safer and more enjoyable bicycling facilities, as

well as improving the overall transportation system.

Graphics

San Carlos, CA innovative sign

Experimental parallel path warning signage in
Denver, CO

Experimental parallel path warning signage in Innovative signage in Santa Cruz, CA
Denver, CO
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7.5 Bicycle Parking

As more bikeways are constructed and bicycle usage grows, the need for
bike parking will increase. Short-term parking at shopping centers and
similar land uses can support bicycling as well as long-term bicycle parking

at transit stations, work sites and schools.

Bicycle parking should be installed on public property, or available to
private entities on an at-cost basis. Bicycle parking facilities should be
provided at other public destinations, including government buildings,

community centers, parks, schools and shopping centers.

All bicycle parking should be in a safe, secure area visible to passersby.
Commuter locations should provide secure indoor parking, covered bicycle
corrals, or bicycle lockers. Bicycle parking on sidewalks in commercial
areas should be provided according to specific design criteria, reviewed by

merchants and the public, and installed as demand warrants.
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Short Term Bicycle Parking

Description

Short term bicycle parking facilities are best used to accommodate visitors, customers, messengers and
others expected to depart within two hours. Bicycle racks provide support for the bicycle but do not
have locking mechanisms. Racks are relatively low-cost devices that typically hold between two and
eight bicycles, allow bicyclists to securely lock their frames and wheels, are secured to the ground, and
are located in highly visible areas. They are usually located at schools, commercial locations, and

activity centers such as parks, libraries, retail locations, and civic centers.
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Custom artistic racks

Inverted U rack
Bike Rack Recommendations

Source: Association of Pedestrian and Bicycle Professionals, 2002
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General Guidelines

of the walkway’s clear zone.

always be protected.

Generally, ‘U’ type racks bolted into the sidewalk are
preferred and should be located intermittently or in
front of key destinations. Bicycle racks should be
installed to meet ADA standards and not block
pedestrian through traffic.

The City may want to consider custom racks that can
serve not only as bicycle parking racks, but also as
public artwork or as advertising for a specific business.
The “post and ring” style rack is an attractive alternative
to the standard inverted-U, which requires only a single
mounting point and can be customized to have the city

name or emblem stamped into the rings. These racks

wheel) and accepting a U-lock.

Bicycle racks should be installed with the following guidelines in mind.

e  The rack element (part of the rack that supports the bike) should keep the bike upright, supporting
the frame in two places and allowing one or both wheels to be secured.

o Install racks so there is enough room between adjacent parked bicycles. If it becomes too difficult for
a bicyclist to easily lock their bicycle, they may park elsewhere. A row of inverted “U” racks should be
installed in parallel with 15 inches minimum between racks.

e Empty racks should not pose a tripping hazard for visually impaired pedestrians. Position racks out

When possible, racks should be in a covered area protected from the elements. Long-term parking should

On-Street Bike Parking with Inverted U Racks

can also be easily retrofitted onto existing street posts, such as parking meter posts. While custom racks can
add a decorative element and relate to a neighborhood theme, the rack function should not be overlooked: All
racks should adhere to the basic functional requirement of supporting the bicycle by the frame (not only the
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Long Term Bicycle Parking

Description

For long-term parking, the cities may want to consider bicycle lockers. Bicyclists are usually more
comfortable storing their bicycles in lockers for long periods because they offer increased security and
protection from natural elements. Although they may be more expensive to install, they can make the

difference for commuters deciding whether or not to bicycle.

Lockers can be controlled with traditional key systems or through more elaborate subscription systems.
Subscription locker programs, like e-lockers, or park-by-phone systems allow even more flexibility within
locker use. Instead of restricting access for each patron to a single locker, subscribers can gain access to all
lockers within a system, controlled by magnetic access cards, or caller ID. These programs typically have
fewer administrative costs because they simplify or eliminate key management and locker assignment.

Long-term bicycle parking facilities accommodate employees, students, residents, commuters, and others
expected to park more than two hours. This parking should be provided in a secure, weather-protected manner
and location. Long-term bicycle parking will either be a bicycle locker, or a secure area like a ‘bike corral’ that

may be accessed only by bicyclists.

Graphic
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Bike Locker Configuration

Source: Alta Planning + Design, 2000
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Innovative High Volume Bicycle Parking

Description

In many locations, individual U-racks located on the sidewalk can be sufficient to meet bicycle parking
demand. Where bicycle parking demand is higher, more formal structures and larger facilities need to be

provided. Several options for high-volume bicycle parking are outlined below.

Graphic

Bike Oasis

Bike Corral in Portland, OR

Bike Station in Chicago, IL
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General Guidelines

On-Street Bike Parking Corral:

A relatively inexpensive solution to providing high-volume bicycle parking is to convert one or two on-street
motor vehicle parking spaces into on-street bicycle parking. Bike racks are installed in the street and
protected from motor vehicles with removable curbs and bollards. These Bike Parking Corrals move
bicycles off the sidewalks, and leave space for sidewalk café tables or pedestrians. Bicycle parking does not
block sightlines like motor vehicles do, so it may be possible to locate bicycle parking in no-parking zones

near intersections and crosswalks.
Bike Oasis:

In 2008, the City of Portland, Oregon began installation of several “Bike Oases” in commercial districts.
These signature bicycle parking facilities are installed on curb extensions and consist of attractive covered
bike parking and an information panel. Portland’s Bike Oases provide parking space for ten bikes. Bike and

walking maps are installed on the information panel.
Bike Stations:

Bike stations serve as one-stop bicycle service centers for bicycle commuters. They include 24-hour secure
bicycle parking and may provide additional amenities such as a store to purchase items (helmets, raingear,
tubes, patch kits, bike lights, and locks), bicycle repair facilities, showers and changing facilities, bicycle
rentals, and information about biking. Some bike stations provide free bike parking, while others charge a

fee or require membership.

Bike stations have been installed in several cities in California, including Long Beach, San Francisco, Los

Angeles and Berkeley, as well as Chicago, and Seattle.
Valet Bike Parking:

The San Diego Padres currently provides bike parking in a pavilion at Sunday afternoon Padres games as
does the San Diego County Bicycle Coalition (SDCBC) during other community events. To expand bike
parking options, indoor locations for storing bicycles should be designed into future venues that host

sporting events, festivals, and other events where large numbers of people gather.

In San Francisco, attended bicycle parking is provided at the AT&T Stadium, home of the San Francisco
Giants. The bicycle valet sees between 100 and 180 bicycles per game on average (The stadium’s capacity is
41,503). In addition to providing bicycle valet parking, the City and stadium heavily promote using
alternative modes to get to the stadium, emphasizing that “if you drive you will get stuck in traffic.”

Their valet parking system works much like a coat check: the bicyclist gives their bicycle to the attendant,
who tags the bicycle with a number and gives the bicyclist a claim stub. The valet also will take non-
motorized devices such as rollerblades, baby strollers and push scooters. When the bicyclist returns to get
the bicycle, they present the claim stub and the attendant retrieves the bicycle for them. Locks are not

needed. The valet is open from two hours before the game to thirty minutes after.
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The San Diego Association of Governments (SANDAG)’s Regional Transportation
Plan proposes to transform mobility in the San Diego Region via Five Big Moves.
These include: Transit Leap, Complete Corridors, Mobility Hubs, Flexible Fleets,
and the Next OS. Intrinsic in linking these together, active transportation and
other forms of micromobility require new and dense networks to be successful.

A local active transportation network within each hub area will support
movement in and around these locations, and to and from important nodes.
The implementation of such networks requires careful consideration of
opportunities and tradeoffs. This ensures the resulting networks provide safe
and comfortable spaces to allow people to move around in their mode of choice.
For example, there are inherent potential conflicts between the goal of safely
moving someone walking around an area while also trying to provide a high-
speed network for drivers.

The Netherlands has been at the forefront of the research and implementation
of solutions for these various transportation network issues and opportunities.
Mobycon, a transportation firm based in The Netherlands, has worked on behalf
of the ANWB to develop, “Urban Mobility: A New Design Approach for Urban
Public Spaces,” the foremost guidance on these issues. With this in mind, a one-
day interactive transportation network planning workshop was held for SANDAG
Staff and led by staff from Mobycon on October 21, 2019.

The full-day workshop was attended by staff from the SANDAG Five Big Moves and
Active Transportation Teams. Four mobility hubs of varying built environments
were selected to exemplify the network planning process, and serve as draft
prototypes for other hubs across the region:

CITY HEIGHTS: An area where the highest percentage of people who work in
the Region’s four top employment centers live, and where the land use patterns
already support walking, cycling, and transit use. However, investments in
the infrastructure are needed to make those modes safe, comfortable, and
accessible.

MISSION VALLEY: An area with significant potential for redevelopment and
several major construction projects already underway. The suburban and
segregated land uses offer great opportunities for redevelopment into an area
that supports multimodal mobility.

SORRENTO VALLEY: An area that includes some of the highest paying jobs in
the fastest growing industries in our region, but is lacking a diversity of land uses
and is built on a development pattern that leaves little option but to drive.

OCEANSIDE: One of the gateways to the San Diego region, where redevelopment
is already occurring. The connections to military bases, other regions, and the
entrance into our transportation network offer great opportunities for change.

The planning approach looks to integrate active transportation, micromobility,
transit, and driving networks with land uses. This, in the face of conflicting
priorities, drives discussion and acknowledges the trade-offs that must be made.

In addition to introducing and providing a step-by-step process to the network
planning approach, the workshop addressed recommendations and challenges
in developing both the historic and future transportation networks. This included
the need for a common methodology around network density, integrating new
modes of transportation, and managing conflicting priorities where autocentric
corridors meet active transportation corridors, leading to unsafe situations.



Workshop Objectives

To build a common understanding of the principles of safety

that ground the network planning process and support
decision making and prioritization of modes.

To introduce a new, place-based approach to integrated
network planning that accommodates for new and traditional
modes, even in areas with limited public right-of-way.

To understand who the transportation network should
prioritize and the trade-offs necessary to ensure its success
through the development of four high-level prototypes.

Workshop Theme Background

For networks to operate optimally, it is important to first understand who is, or is
expected to be, using the space and for which activities. From there it is possible
to get a sense for the types of modes that best suit those needs.

The changing mobility landscape has presented an increasing number of new
vehicles not easily fit into our existing conceptions of transportation planning.
Beyond the varying types of active and passive modes now available to the
market, tricycles, adaptive bikes, cargo bikes, e-bikes and e-scooters, personal
mobility vehicles (PMVs) and other mobility options influence how the
transportation network needs to be designed and adapted.

With the many types of new modes on the market, and limited urban space, the
workshop structures and themes were guided by a ‘modal families” framework
aimed at better understanding how new modes can safely share the same space
and ultimately benefit the local and greater network.

Uncertainty surrounding what shape future vehicles and mobility patterns may
take requires a new way of thinking about how modes are organized in the built
environment. Building on existing principles of Sustainable Safety, the kinetic
energy of a variety of modes was charted — defined by their maximum mass,
dynamic width, and typical operating speed — resulting in groupings of modal
families. This grouping indicates each modes’ ability to operate safely in the
same space.

Six vehicle families (A to F) along with existing vehicles that fall in each family
have been defined in Figure 1.
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Figure 1: Modal families

The horizontal axis of Figure 1 indicates the maximum speed of each modal family.The methodology assigns
normative design speeds to urban environments. Based on these normative design speeds, and the maximum
speeds indicated in Figure 1, the most appropriate modal family becomes the design vehicle for a given corridor
— thereby informing a network structured to encourage safe accessible movements for those who need it the

most.

Sections 3.2 to 5.1 of the Review of Best Practices in Active Transportation Planning for the San Diego Region
review the delicate balance of designing for all road users on the network level and on the street level.







Part |

Through Five Big Moves, SANDAG strives to plan and construct a transportation
network that offers safe, accessible mobility choices that benefit the people
that need them the most. In order to develop such a network, it is critical
to first understand who is using the network and where they are going. This
understanding can help prioritize transportation modes and infrastructure
improvements in a way that meets the needs of the people who travel through
and within the area.

Hub Profile

With this in mind, the first portion of the workshop focused on discussing
the area identity for each of the chosen Mobility Hubs. Each team answered
questions related to existing and planned land use, community values, and the
types of trips people currently make today and will likely make congruent with
future development. This resulted in the definition of area types based on travel
and land use characteristics within each of the chosen Mobility Hubs. They
continued by characterizing the area occupants, building a profile of residents,
workers, and visitors based on local knowledge and previously compiled SANDAG
data. This enabled better understanding of the travel needs of each group and
the modes that would best suit those needs.

Modes
The resulting profiles were used to outline area types within the hub. The next
step in the workshop process revolved around determining priorities for different
modal families on the roadways. Each group worked to assign normative design
speeds for the respective area type, using no more than four different design
speeds.

Part Il

The second part of the workshop focused on considering the relationship
between transportation and land use to define the transportation system and
public space.

Trip Generators and Travel Needs

Using the land-uses and area types generated in Part |, participants considered
the connections of origins and destinations that are most important. Desire lines
were drawn to indicate the anticipated flow of traffic between destinations for
each mode.

Participants then designated the routes that are most important to each modal
family and began drafting the primary network. Groups were asked to identify
potential conflict points between modal families; for example, a strong desire
line for a high volume of motor vehicles crossing through a pedestrian centric
zone.

They discussed ways to balance area types with conflicting travel demands, the
trade-offs of favoring one mode over the other, and finished by revising the hub
networks. The following section summarizes the results for each Mobility Hub.

Disclaimer: The principles presented in this workshop summary are not intended
to be fully developed policies, but rather inspiration for an integrated approach
to safe and active mobility network solutions. Similarly, the workshop outcomes
included may not meet local practices and are not intended to be implemented
networks, but rather conceptual prototypes to better understand the active
transportation network process.




CITY HEIGHTS

A high-density urban neighborhood (34.6 people/acre), located on the eastern
side of San Diego, the latent demand for active transportation is likely to be high.
Prioritizing active transportation will have direct and substantial influence on the
City Heights Mobility Hub. This hub serves as a prototype for high-density areas
with shorter local trips, as well as longer-distance commute trips.

Map Description

The City Heights plan centers on the University Ave and Fairmount Ave district.
Within the surrounding blocks is a pedestrian-only zone, with exception for a
north-south and east-west bicycle connection. Surrounding this square is a 20
mph zone, bordered by El Cajon (north), I-15 (west), Euclid Ave (east), and Myrtle
Ave (south). Motor vehicles are routed around the 20 mph zone. Transit corridors
lead toward nodes on the outside of the zone. Transit vehicles must slow to 20
mph, and are routed around the pedestrian priority area in the center of the
map. Pedestrian emphasis and catchment areas are adjacent to transit corridors.

Vision and Outcomes

Additionally, participants noted the following recommendations for City Heights:

e Priority should be given to people walking and biking so distributor roads
must travel around the boundaries mentioned

e Additional local transit nodes should be integrated at the center of each
boundary, as well as east of 805, Adeline Gardens, and University and 54th

® The default speed should be 20 mph

PARTICIPANT NOTES
Hub Profile:

e Diverse

e Working class

e Multi-family & high population density

* Redevelopment pressure

e Gentrification

e Mixed use

e Wide local collectors

e Wide major arterials

e Weak transit and inadequate active
transportation infrastructure

Modes:
e Everyday trips:

transit, walking;
o0 minor: car
e Commuter trips:
o major: tier 1 transit, tier 2
transit, bicycling downtown;
o minor: walking, driving

o major: bikes, micromobility, local

N DAY
City Heights Legend
‘ Primary bicycle network
@ 20 mph zone
@ Transit node
@ Primary car network

‘ Pedestrian priority

@ Highway
@ Transit corridor

Trip generators and travel

needs:

e Commuting to Downtown and
Sorrento Valley

e Internal commute trips for school,
errands, etc.

e Ped only in/around Landis park

e Bike/ped priority in surrounding
neighborhoods — up to El Cajon,
south to Thorn, East to Euclid, West
to 15.



MISSION VALLEY

The hub in Mission Valley is largely defined by a high level of commercial areas
(37.7%) and a relatively high percentage of multi-family dwellings (13.7%). Even
so, the land uses are highly segregated and driving remains the most comfortable
way to get around. With close proximity to major freeways, downtown, and
the San Diego River, Mission Valley is a highly accessible hub and serves as a
prototype for commercial areas.

Map Description

A pedestrian-oriented downtown is bound by Highway 163 (west), I-8 (south), and
I-805 (east). Bicycle and pedestrian facilities are proposed along the riverfront.
Arterials and Class 4 bike lanes provide access along Mission Center Rd, Friars Rd
and Qualcomm Way. Within these boundaries (along with I-8 to the south) is a
pedestrian priority zone of 5 mph. Connections across the |-8 to provide access
to the Parkcrest neighborhood are needed. Transit nodes in Mission Valley,
particularly at Mission Valley Center, support pedestrian activity.

Vision and Outcomes

Mission Valley would benefit from efforts to recognize the high potential for slow

streets, pedestrianized areas, and bike trips within the hub, particularly given its

shed size of only one mile. People should theoretically be able to bike or walk to
all destinations within the hub. Projects proposed by the team that support these
goals include:

e There is opportunity for riverfront engagement, looking to Austin/San
Antonio for inspiration. Bikeways should be along both sides of the river for
recreational purposes and encouraging riverside development

e Introduction of pedestrian/bike bridges to facilitate connections over the
river would also make biking and walking detours less of a hurdle.

e Neighborhoods south of the river should also be integrated within the hub
and are noted for further review. E-bikes have the high potential to make this
topographical barrier to integration less of a challenge

e Surrounding residential areas should become 20 mph
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PARTICIPANT NOTES
Hub Profile:

e High commercial (shopping, hotels,

etc.)

High multi-family, but not many

young families or schools

e Car-oriented, semi-urban living

e Medium density w/significant space
for surface parking lots and big box
retail

e San Diego River

® Proximity to major freeways/
destinations

Sprint 4 Transit Leap

Critical Connection Network

[ Node MV-32-1

___Interstate

__Arterial
<=>O -Os

O Transit node

Modes:
e Transit
e Biking/micromobility
e Car pooling/driving

Trip generators and travel

needs:

e Shopping

e Tourism (many hotels located here)

e Work

e Recreational/entertainment

e Internal connections (I-8 is a
barrier)












PARTICIPANT NOTES

Hub profile and plans: Modes: Trip generators and travel e Internal: downtown, work, errands,
e Existing e West of 5: low speed shuttle and AT needs: school, Oceanside Transit Center
0 4 mile shed, primary land uses options, NEV shuttles e Inter-regional commutes to Orange (OTC)
are family and institutions, low e East of 5: higher speed microtransit County Weekend rec trips: beach and

density

o Military (Camp Pendleton)

o West of 5: hospitality,
commercial, restaurants,
vacation homes, mobile home
parks, higher density, structured
and surface lots

o Conservative council regarding
vehicle priorities, parking, etc

* Planned

o Increased density, build on
surface lots, mixed use

o Oceanside Blvd: smaller

industrial core

East of 5: commercial (big box)

Family-oriented

Military

Affordable coastal living

O O 0 ©o

SR78 and 76: strategic corridors for
driving, carpooling, park and pool
Strand: bike/ped only, no cars

All roads, west of tracks at 10 mph,
with priority for AT, NEV shuttles

e Qutgoing trips: metrolink and
Amtrak

e Incoming trips: service industry
employees

e Long distance: LA, OC, Sorrento

e Regional: SR-78

harbor goers, Coast Highway
congestion

East of 5: higher speed microtransit
funneling people into Downtown
via 3 main east-west corridors
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