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ES. EXECUTIVE SUMMARY

This report summarizes the results of a collaborative effort to identify and prioritize potential bikeways
throughout the foothills area of Orange County (Supervisorial District 3). Through extensive facilitation
efforts, eleven regional bikeway corridors were identified and studied.

While the Orange County Council of Governments (OCCOG) and the Orange County Transportation
Authority (OCTA) have commissioned this report, implementation of bikeway corridors will be led by the
agencies that have jurisdiction. In some cases, roadways are managed by Caltrans, such as at freeway
interchanges. While OCCOG and OCTA will promote the implementation of corridors recommended
in this report, final design, construction, and maintenance of the corridors will be coordinated and
conducted by the respective jurisdictions. Additionally, the cities or the County may need to coordinate
with various landowners such as utility companies, rail operators, and OCTA for right-of-way acquisition.

The OC Foothills Bikeways Strategy aims to enhance community interaction and expand travel choices
for residents and bicyclists of all skill levels throughout the foothills and adjacent districts. The integrated
planning effort establishes bikeways that cross jurisdictional boundaries and serve major destinations
and employment centers. The coordinated efforts by OCTA and member agencies support improved
road safety, expanded travel options, sustainability, and improved community health outcomes.

ES.1 BACKGROUND

The OC Foothills Bikeways Strategy was developed as part of OCTA’s regional bikeways planning
process, which involves OCTA, local jurisdictions, and public stakeholders. This process began in 2011
with a pilot effort for Supervisorial District 4 in northern Orange County, then for Supervisorial Districts 1
& 2 in central and western Orange County in 2012, and most recently for Supervisorial District 5 in south
Orange County. It is funded by a federal grant received by OCCOG, with a 20% local match provided by
OCTA. There are two phases of the regional bikeways planning process. Phase 1is this bikeways strategy,
which identifies the regional “backbone” bikeway corridors that connect to major activity centers. The
regional bikeway corridors are identified based on community and agency input and evaluated based
on criteria consistent with regional transportation goals and objectives (see Table ES.1and Chapter 3). In
Phase 2, selected concepts are studied in more detail with the development of a feasibility study, which
provide planning-level design recommendations to the local jurisdictions.

Regional bikeway planning supports the goals contained in existing countywide transportation plans,
such as the Long Range Transportation Plan, OCTA Commuter Bikeways Strategic Plan (CBSP), and the
2012 Orange County Sustainable Communities Strategy (2012 OC SCS). These goals are interrelated and
include expanding travel choices, improving safety, and supporting the viability of bicycle transportation.
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ES.2 COLLABORATIVE EFFORTS

Preparation of this report was a collaborative effort between OCTA, local agencies, active transportation
stakeholders, and the general public. The process for facilitating discussions between the various
stakeholders is detailed below.

A project development team (PDT) was organized with planning and engineering representatives
from each local jurisdiction (county and city) within the study area. These include the County
of Orange, and the cities of Anaheim, Irvine, Orange, Tustin, Villa Park and Yorba Linda. The
California Department of Transportation (Caltrans) District 12, Transportation Corridor Agencies
(TCA), OCTA staff, and the project consultant team also participated on the PDT. The PDT met
over four times to discuss project goals and objectives, opportunities and constraints, preliminary
corridor alignments, and draft ranking criteria.

Focus group meetings were conducted with smaller working groups of PDT representatives.
During the focus group meetings, large-format maps were printed for brainstorming potential
bikeways corridors. The boards presented information to help frame bikeways demand, needs,
and opportunities. This included the identification of flood control channels and rail corridors,
the transportation network, existing and proposed bikeways, major destinations, and other key
features for consideration and collaborative brainstorming.

Two community roundtable discussions were held to provide an opportunity for public input on
the project. The first roundtable occurred in June 2015. A presentation on the planning process and
the development of the draft regional bikeway corridors was provided. Attendees were grouped
around several cafe-style tables and provided with large format map graphics. Two project team
staff were assigned to each table to facilitate the discussion and record comments. Approximately
50 attendees included public stakeholders from the bicycle advocacy, health, safety, and social
justice sectors, bicycle shop owners, as well as elected officials and community residents. The
second roundtable occurred in September 2015 and was attended by approximately 50 people.
A presentation described the attributes of each of the eleven corridors and key changes since the
first roundtable. The OCTA Board Chairman Jeffrey Lalloway led a question-and-answer session.
The discussion focused on systemic planning and engineering issues as well as implementation
and funding. Promotion of the roundtables was conducted by means of direct emails to over
1,000 stakeholders, advertisements on OCTA and city websites, the OCTA “On the Move” blog,
and social media.

Study updates were regularly provided to the OCTA Citizens Advisory Committee, representatives
from the Orange County Council of Governments, and on a dedicated webpage on OCTA’s
website (www.octa.net/ocfoothills) that included a project overview, study documents, meeting
dates, and contact information.

OCTA’s social media & On the
Move blog provided information (IR gayiaggn by

for meetings & public participation WHAT KIND
opportunities (http://blog.octa. OF BIKE

net/oc-foothills-bikeways-planning- ARE YOU')
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Roundtable attendance in June 2015 (above) and September 2015 (below)

* Aninitial questionnaire was promoted online and distributed at various tabling events (described
below) asking respondents their level of bicycling comfort, presented as a fun “what type of bike
are you?” quiz, in order to gather input about their bicycling preferences and frequency. Almost
300 guestionnaires were completed.

A second guestionnaire was distributed online and at the second roundtable to solicit feedback
on the proposed corridors. It included a map of the proposed corridors and participants were
asked to rank the top three corridors. There were 150 guestionnaires completed.

* Input was sought at a series of table events. The tabling events were held at various locations
throughout the study area including the following:
e |rvine National Night Out
* Irvine Ride of Silence
o Jeffrey Open Space Trail event
« OC Public Works Open House
+ OC Parks’ Summer Concerts
« OCTA Bike Festival and Bike Rally
+ Santa Ana River Trail

* Villa Park Bike Rodeo

A sticker survey board was used to gather input on what makes bicycling challenging and iPad
stands provided participants with the option to take the bike quiz.




What makes bicycling
challenging?

OCTA Bike Rally (Orange) OC Public Works Open House (Orange) National Night Out (Irvine)

ES.3 REGIONAL CORRIDORS

As shown in Figure ES.1, a total of 11 regional bikeway corridors are proposed to help improve the viability
of bicycling and cross-jurisdictional bikeway connectivity throughout the foothills of Orange County. The
proposed corridors are consistent with the regional bikeway corridors established in the neighboring
areas and between major points of interest. These corridors are comprised of existing, upgrades to
existing, and new proposed bikeway segments. The exact corridor alignments may change upon more
detailed analysis during the feasibility study phase. For example, corridors may be realigned to use
parallel or adjacent streets that provide a more feasible route. The proposed corridors and corridor
alignments evaluated in this Strategy are the following:

e Corridor A - Regional Parks Connector: This bikeway corridor serves three major parks - Yorba
Regional Park, Irvine Regional Park, Peters Canyon Regional Park - and feeds into three of the
County’s most popular trails: Santiago Creek Trail, Peters Canyon Trail, and the Santa Ana River
Trail. While mostly a recreational connection, the existing connections between these areas are
on higher-stress facilities, with needs for safety improvements.

e Corridor B - Lakeview - San Diego Creek: With high travel demand, this corridor provides
intermodal connectivity with the Anaheim Canyon Metrolink Station, access to major employment
centers in the Anaheim Canyon and Irvine Business Center areas, as well as to major shopping
and entertainment centers: The Village at Orange, Old Town Tustin, and the future Yorba Linda
Commons town center. There are an estimated 25 schools served by the proposed corridor, which
also has strong public support and provides gap closures.
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e Corridor C - Cambridge - Portola: This corridor is an opportunity for a continuous, lower stress,
flat north-south connection, with an estimated 26 schools directly adjacent to the proposed
corridor. Most of the bikeway corridor is in place today, and the next step will be to seize on an
opportunity for enhancements to create protected facilities for bicyclists.

e Corridor D - Taft Corridor: This corridor provides a connection between the Santa Ana River
and Santiago Creek trails, and serves as an alternative to Katella Avenue - a higher stress, higher
collision street - while helping bicyclists avoid the SR-55 freeway ramps.

e Corridor E - Walnut - Chapman: Both Corridors D and E have similar characteristics providing a
connection between the Santa Ana River and Santiago Creek trails and helping bicyclists avoid
the SR-55 freeway ramps. Corridor E serves as an alternative to Chapman Avenue.

e Corridor F - Santiago Canyon: This corridor aligns with a popular recreational bicycling route
for avid cyclists: while there are not as many collisions along this corridor, curves and high traffic
speeds create the potential for more severe collisions.

e Corridor G - Old Town - Great Park: This corridor connects to Tustin’s downtown area, the
marketplace, as well as the OC Great Park, all while serving bicyclists crossing the | 5 and SR-55
freeways. The corridor provides a less stressful option than biking on Irvine Blvd, and also serves
a range of socioeconomic areas.

e Corridor H - Warner - Edinger: Providing intermodal connectivity with the Irvine and Tustin rail
stations and The District at Tustin Legacy, this corridor would require a new bridge, but the ratio
of benefits to cost is strong.

e Corridor | -Laguna Canyon - Irvine Station: This corridor connects bicyclists from Laguna Canyon
Road to the Irvine rail station, while serving the Irvine Spectrum - a major employment, shopping,
and entertainment center, and would also help bicyclists get to the OC Great Park. There are
strong safety needs, as it aligns along higher speed streets and is constrained at multiple freeway
crossings.

e Corridor J-Jeffrey Corridor: This corridor has strong trip demand and requires only one significant
gap closure to complete a corridor that would provide a primarily off-street connection to many
destinations, such as UCI, Mason Regional Park, and Irvine Valley College.

e Corridor K - Bastanchury Corridor: This corridor feeds into the El Cajon and Santa Ana River
trails, and has strong safety needs with higher speeds on Bastanchury Road.




Table ES.1: Corridor Miles, Cost Estimate, and Population Served

New/ People
Enhanced Served
Total Corridor Bikeways and Project Cost within ¥ Mile
Corridor Length (miles) Trails (miles) (millions) (thousands)
A: Regional Parks Connector 13.8 Nn.7 $40.0 e
B: Lakeview - San Diego Creek 19.0 12.6 $27.0 179
C: Cambridge - Portola 19.6 19.3 $11.4 152
D: Taft Corridor 4.4 4.4 $2.2 52
E: Walnut - Chapman 8.8 7.3 $3.7 107
F: Santiago Canyon 10.3 10.3 $15.9 55
G: Old Town - Great Park 91 8.0 $21.2 93
H: Warner - Edinger 9.7 6.5 $6.2 89
[: Laguna Canyon - Irvine Station 7.9 7.9 $13.9 26
J: Jeffrey Corridor 9.2 2.3 $14.6 194
K: Bastanchury Corridor 9.2 9.2 $33.4 95
TOTAL 120.9 99.5 $189.5 1,159
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Figure ES.1: Corridor Overview Map
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ES.4 CORRIDOR EVALUATION

Each corridor was evaluated using criteria consistent with various competitive grant programs, building
on criteria specified in Orange County Supervisorial: 2009 CBSP, and the Orange County Supervisorial
Districts 1 & 2, District 4, and District 5 Bikeways Strategy reports. The criteria used for the OC Foothills
Bikeways Strategy consider a range of opportunities, constraints, and other factors affecting demand
and feasibility including the following:

* Safety Needs (measured by Level of Traffic Stress metric and reported collisions)

*  Public Support

 Trip Demand

* Ease of Implementation (physical constraints such as roadway width or parking)

« Bikeway Completion (both the corridor in question and the wider network)

e Cost per Benefit (economic efficiency)

e Serves Disadvantaged Areas

* Avoids Steep Hills
Figure ES.2 summarizes the evaluation, intended to help provide context for each corridor in light of
different potential funding sources and community priorities. The first table shows each corridor and
how it fares in each evaluation criteria category, shown as round ideograms known as Harvey Balls that
represent a rating on a scale of 1 (lowest rating, blank circle) to 5 (highest rating, black-filled circle). The
second table shows the evaluation criteria categories and groups the corridors that achieve the same

score for each category; for example, Corridors D, E, and F have the highest rating (black-filled circle)
for Safety Needs.
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Figure ES.2: Corridor Evaluation
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ES.5 ACTION PLAN

OCTA and the local jurisdictions will continue to work together to advance concepts along the
regional bikeway network. There are numerous opportunities along the proposed regional bikeway
corridors for early action efforts. Potential actions that could be taken in the near term include:
more-detailed evaluation, neighborhood outreach, grant funding pursuit, and final design. The
following specific projects are a few examples of early action projects already in the pipeline or

ready to be advanced:

Corridor A: Fairmont Bridge: This concept
requires a bridge crossing over the 91 freeway
and the Santa Ana River at Fairmount Avenue.
This will connect Anaheim Hills with the bikeway
along the north bank of the river. The City of
Anaheim identified this, and other bridges,
to better connect the hills with the river trail.
Having this bridge in both the City bike plan and
the regional study will strengthen its funding
eligibility. A concept for the bridge is shown,
but early actions will focus on securing money
to plan and design the bridge.

Corridor F: Santiago Canyon Road Safety
Improvements: Currently, Santiago Canyon
Road serves the canyon communities,
but is also very popular with motorists,
motorcyclists and bicyclists who enjoy the
natural scenic beauty hard to find elsewhere
in Orange County. The County of Orange has
already pursued funding for general safety
improvements but this is now another tool
to strengthen their next pursuit of funds for
more safety improvements to serve all users.
Improvements could include a buffered bike
lane, enhanced warnings for curves such as
flashing beacons and reflective markers, and
surface treatments for high friction.

— —
—— e —

IExample Bridge Concept

10



OC Foothills Bikeways Strategy
oCTA

Corridor G: Tustin Main Street: Aligned with F5§ T —
efforts by the City of Tustin, Corridor G could Main Street Tustin Concept Sketch
benefit from a redesign of Main Street in front & I

of the Civic Center leading into the Downtown.
Improvements on Main Street could include
wider sidewalks, bike lanes, a landscaped
median, and a gateway arch to link the Civic
Center area with Old Town. These ideas have
already been reviewed at the City of Tustin,
and the regional bikeway study helps build
momentum for this positive change.

Corridor J: JOST Bridge: Another project
with a lot of momentum is the Jeffrey Open
Space Trail (JOST) along Corridor J. Creation
of a bridge over Interstate 5 (I-5) will allow the
communities north of the I-5 to link to Irvine
Valley College, and to the existing bridge over
Interstate 405 (1-405) and points south. As
with the Fairmont Bridge concept in Anaheim,
having this bridge idea in the regional study will
strengthen its funding eligibility. The existing
[-405 shared use path bridge on the JOST is
shown at right as an example.

Example Bridge Concept

Non-infrastructure bicycle programs, such as education, encouragement (public outreach),
enforcement and evaluation (four of the “Five Es” of bicycle planning - with the fifth being
engineering), work together through policy development and engineering implementation to
enhance the bicycle network for all users. Therefore, programmatic efforts are also recommended
for early action and described in more detail in this Strategy (Chapter 4) to complement the
infrastructure recommendations associated with the proposed corridors.

L



ES.6 BICYCLE FACILITY TOOLKIT

In order to assist with the selection and design of bicycle facilities, a “toolkit” of best practices
for bikeways design is included in Chapter 5. The toolkit pulls together best practices from public
agencies and municipalities nationwide. Each section includes important design information and
discussion, example photos, schematics (if applicable), and existing summary guidance from current
or upcoming draft standards. Existing standards are referenced throughout and should be the first
source of information when seeking to implement any of the treatments featured.

ES.7 FUNDING STRATEGIES

Funding assistance can be provided through federal, state, and local government agency programs
aimed at improving bicycle infrastructure. It is important that communities are made aware of
funding sources and that the proper procedures are followed to maximize the chances of success
in applying for grants. Because only a portion of public transportation funding is allocated toward
bicycle policy development and infrastructure, there is strong competition between jurisdictions to
successfully secure funding.

Most federal and state funding sources require that funds be matched by state and/or local
municipalities. To facilitate the acquisition and coordination of funding, a full-time bicycle (or active
transportation) coordinator with extensive knowledge of funding sources is often appointed.
Coordinators should also have a strong capability to develop a competitive proposal, specifying
the project details, jurisdictional needs, and opportunities for bicycle improvements.

A summary table by funding source type has been provided with details regarding eligibility, use
and requirements associated with funding sources (Chapter 6).

12
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1.0 INTRODUCTION

This report summarizes the results of a collaborative effort to identify and prioritize potential bikeways
throughout the foothills area of Orange County (Supervisorial District 3). The objective of the OC
Foothills Bikeways Strategy (Strategy) is to coordinate planning and funding efforts between jurisdictions
for implementing regionally-beneficial bikeways that serve a broad range of bicyclists and skill levels.
Through an extensive collaborative process between local agencies and community stakeholders, 11
regional bikeway corridors were identified and studied.

1.1 BACKGROUND

The OC Foothills Bikeways Strategy was developed as part of OCTA's regional bikeways planning process
involving OCTA, local jurisdictions, and public stakeholders. This process began in 2011 with a pilot effort
for Supervisorial District 4 in northern Orange County, then for Supervisorial Districts 1& 2 in central and
western Orange County in 2012, and most recently for Supervisorial District 5 in south Orange County.
The OC Foothills Bikeways Strategy is funded by a federal grant received by the Orange County Council
of Governments (OCCOG), with a 20% match provided by the Orange County Transportation Authority
(OCTA). Figure 1.1 illustrates the OC Foothills Bikeways Strategy study area which aligns with the Orange
County Supervisorial District 3 boundary.

Figure 1.1 OC Foothills Study Area

YORBA LINDA

NEWPORT BEACH
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DANA
POINT
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Regional bikeway planning efforts support the goals contained in existing countywide transportation
plans, such as OCTA's Long Range Transportation Plan and the 2012 Orange County Sustainable
Community Strategy. These goals include expanding travel choices, improving safety, and supporting
the viability of bicycle transportation. The Strategy also builds on OCTA’'s 2009 Commuter Bikeways
Strategic Plan (CBSP) which outlines OCTA's roles in bikeways planning, as follows:

* Suggesting regional priorities for optimal use by local jurisdictions
* Assisting in coordinating plans between jurisdictions
*  Providing planning and design guidelines

* Participating in outreach efforts to encourage bicycle commuting

The CBSP outlines "regional priority locations” around the county including: colleges and universities,
transportation centers, and major employment areas. These regional priority areas served as the basis
for developing the potential District 3 regional bikeway corridors. While this planning process has been
initiated and coordinated by OCTA, local jurisdictions will bring projects from concept to construction,
through coordination with Caltrans and OCTA as needed.

1.2 COLLABORATIVE EFFORTS

Preparation of this report was a collaborative effort between OCTA, local agencies, active transportation
stakeholders, and the general public. The process for facilitating discussions between the various
stakeholders is detailed below.

A project development team (PDT) was organized with planning and engineering representatives
from each local jurisdiction (county and city) within the study area. These include the County
of Orange, and the cities of Anaheim, Irvine, Orange, Tustin, Villa Park and Yorba Linda. The
California Department of Transportation (Caltrans) District 12, Transportation Corridor Agencies
(TCA), OCTA staff, and the project consultant team also participated on the PDT. The PDT met
over four times to discuss project goals and objectives, opportunities and constraints, preliminary
corridor alignments, and draft ranking criteria.

« Focus group meetings were conducted with smaller working groups of PDT representatives.
During the focus group meetings, large-format maps were printed for brainstorming potential
bikeways corridors. The boards presented information to help frame bikeways demand, needs,
and opportunities. This included the identification of flood control channels and rail corridors,
the transportation network, existing and proposed bikeways, major destinations, and other key
features for consideration and collaborative brainstorming.

«  Two community roundtable discussions were held to provide an opportunity for public input on
the project. The first roundtable occurredin June 2015. A presentation on the planning process and
the development of the draft regional bikeway corridors was provided. Attendees were grouped
around several cafe-style tables and provided with large format map graphics. Two project team
staff were assigned to each table to facilitate the discussion and record comments. Approximately
50 attendees included public stakeholders from the bicycle advocacy, health, safety, and social
justice sectors, bicycle shop owners, as well as elected officials and community residents. The
second roundtable occurred in September 2015 and was attended by approximately 50 people.
A presentation described the attributes of each of the eleven corridors and key changes since the
first roundtable. The OCTA Board Chairman Jeffrey Lalloway led a question-and-answer session.

14
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Roundtable attendance in June 2015 (above) and September 2015 (below)

The discussion focused on systemic planning and engineering issues as well as implementation
and funding. Promotion of the roundtables was conducted by means of direct emails to over
1,000 stakeholders, advertisements on OCTA and city websites, the OCTA “"On the Move” blog,
and social media.

e Study updates were regularly provided on a dedicated webpage on OCTA’s website: www.octa.
net/ocfoothills that included a project overview, study documents, meeting dates, and contact
information.

*  OCTA’s social media & On the Move blog provided information for meetings & public participation
opportunities (http://blog.octa.net/oc-foothills-bikeways-planning-moves-forward).

e An initial questionnaire was promoted online
and distributed at various tabling events
(described below) asking respondents their
level of bicycling comfort, presented as
a fun “what type of bike are you?” quiz, in
order to gather input about their bicycling
preferences and frequency. Almost 300
questionnaires were completed.

A second questionnaire was distributed online and at the second roundtable to solicit feedback
on the proposed corridors. It included a map of the proposed corridors and participants were
asked to rank the top three corridors. There were 150 questionnaires completed.

15



* Input was sought at a series of table events. The tabling events were held at various locations
throughout the study area including the following:

e Irvine National Night Out

* lIrvine Ride of Silence

» Jeffrey Open Space Trail event

* OC Public Works Open House

+ OC Parks’ Summer Concerts

« OCTA Bike Festival and Bike Rally
+ Santa Ana River Trall

* Villa Park Bike Rodeo

e A sticker survey board was used to gather input on what makes bicycling challenging and iPad
stands provided participants with the option to take the bike quiz.

What makes bicycling

challenging?

OCTA Bike Rally (Orange) OC Public Works Open House (Orange) Natlonal Night Out (Irvine}
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1.3 LOCAL AGENCY IMPLEMENTATION

While OCCOG and OCTA have commissioned this report, the implementation of specific bikeway
corridors will be led by the agencies that have jurisdiction. In most cases this will be the cities or County,
and some roadways are managed by Caltrans, particularly at freeway interchanges. Additionally, the
cities or the County may need to coordinate with various landowners such as utility companies, rail
operators, and OCTA for right-of-way acquisition. OCTA will continue to promote the implementation
of regional corridors, but final design, construction, and maintenance of the corridor will be coordinated
and conducted by the respective jurisdictions.

1.4 BIKEWAYS CLASSIFICATIONS

Throughout this report, reference is made to the following four categories of bikeways defined by
Caltrans:

e Class | - Off-Street Shared-Use Paths: Paved facilities on a separate right-of-way from roadways
for the exclusive use of bicyclists, pedestrians and other non-motorized users.

e Class Il - On-Road Bicycle Lanes: A striped lane for one-way bicycle travel on a roadway adjacent
to automobile lanes.

e Class Ill - On-Road Shared Signed Bicycle Routes: A signed on-street route where bicycles and
vehicles operate in the same travel lane.

« Class IV Bikeways - Separated Bikeways: A bikeway for the exclusive use of bicycles and includes
a separation required between the separated bikeway and the through vehicular traffic. The
separation may include, but is not limited to, grade separation, flexible posts, inflexible posts,
inflexible barriers, or on-street parking.

17



2.0 EXISTING CONDITIONS

2.1 CONTEXT

The earliest intensive land uses in modern Orange County were increasingly larger-scale agricultural
efforts, with their supporting facilities and infrastructure proliferating through the area in the late 19th and
the early 20th century. The OC foothills was afterwards developed as a series of planned communities,
steadily increasing over the last 40 years. The foothills land uses continued to develop with notes from
its agrarian past. Land use types are largely separate still, changing from the activity centers along
the riparian habitats, to commercial, retail, and then residential sites occupying the old groves, lightly
receding into the hills. At this stage, the area is mostly “built-out,” or in advanced planning stages, with
local planning documents in place to guide future redevelopment efforts within each foothill jurisdiction.

As a result of these varied developments occurring both in specific periods and unique geographies,
there is no “one-size-fits-all” approach to implementing this bikeway network in the foothills. Newer
mixed-use developments are being introduced in Anaheim, Tustin, and Irvine, short distances away from
larger residential tracts and multi-family units, but connected with a growing network of greenbelts and
trails. Other areas look to the compact and imminently walkable pre-war downtowns of Orange and
Tustin as a model for future growth.

During the post-war period of incremental growth, land use and transportation decisions have primarily
focused on a network of roadways which have been designed to efficiently move motor vehicles into,
around, and out of the foothills communities. The foothills roadways are, generally, wider and more
circuitous than in western Orange County. Throughout these decades of development, roadway design
and construction practices have gradually provided more separation for an ever-increasing number
of bicyclists and pedestrians sharing these facilities. As a result, the foothills have a range of roadway
typologies, and these might be seen as a work in progress, adapting to the needs of a growing, shifting
population relying on a continuously evolving public right-of-way. Many were designed with Class Il bike
lanes, which creates a separate space for bicyclists to travel in the roadway. Bicyclists riding in these
striped lanes often act as buffers between, on one side the swiftly moving, and on the other stationary,
motor vehicles.

These roads predominantly have higher posted speed limits, wider travel lanes, and more significant
elevation change, as they extend through low-density foothills communities where housing is widely
separated from commercial centers. This land use pattern often results in longer trips, and the lower
densities consequently result in fewer job opportunities near residential communities. The higher vehicle
speeds and wider roads result in more challenges for bicyclists desiring to share and cross the roadways.
Nonetheless, as the current practice of roadway design evolves, many opportunities can be found for
improvement, in this Strategy’s toolkit. These modifications will result in safer streets, inviting a range
of users to travel by bicycle along routes that they would not currently consider. The greatest gains can
be achieved by restriping and repurposing these older roadways, designed in the last 40 years to better
provide foothills residents with connections to their neighborhood shopping centers, schools, parks, and
with improved access to transit stations serving points beyond.

The Strategy identifies corridors that course through all portions of the OC Foothills area. They are
intended to be designed for, and used by, bicyclists of all skill levels. These corridors have been selected
to connect with bikeways in neighboring cities and districts which, within those boundaries, will connect
to major points of interest, including employment and retail centers. This effort will require coordination
among associated entities to implement.
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2.2 RATIONALE

Improving the bicycling environment for people of all ages and abilities has a multitude of benefits
including health, economic, environmental, safety, space efficiency, and equity. There is evidence that
bicycling is good for individuals, businesses, cities, and society as a whole.

Safety

Safety concerns are a primary reason to improve bicycle infrastructure. Although the incidence of crashes
involving bicycles may be low, concerns about safety have historically been the single greatest reason
people do not commute by bicycle, as captured in polls as early as 1991.' Planning for safety requires
accommodating pedestrians, bicyclists, and motorists as they share space on the street. Studies have
shown slower motor vehicle speeds significantly increase survival rates for both pedestrians and people
riding bicycles involved in collisions with motorists. At 20 mph, a pedestrian or cyclist has a 95% survival
rate, compared with survival rates of 55% and 15% at 30 mph and 40 mph respectively. Strategies that
attract bicycle riders, including creating bicycle friendly streets that make it comfortable for the average
person to ride a bicycle, are the same ones that improve safety for all road users.

Affordability

Bicycling is one of the most affordable means of transportation available to Orange County residents.
Nationally, the average annual operating cost of a bicycle is $308, compared to $8,220 for the average
car.? Replacing auto trips with bicycling offers immediate financial benefit for households, and providing
bicycle facilities appropriate for people of all ages and abilities can help make that choice a reality.

Physical and Mental Health

Physical activity is indisputably effective in the primary and secondary prevention of cardiovascular
disease, diabetes, cancer, and other related chronic diseases. Public health professionals support active
transportation as a means of improving these and other health outcomes related to the obesity epidemic.
The rapidrise in childhood obesity correlates with the nationwide drop in bicycling and walking to school
over the last half century. Mental health and academic achievement are also improved by bicycling and
walking, as children who walk or bicycle to school are more attentive and better able to concentrate in
class. A study of more than 20,000 school-aged children found that by walking or bicycling to school,
children’s mental alertness was advanced by half a school year.® Creating a bicycle network appropriate
for all ages and abilities, and a built environment that encourages bicycling, will support efforts to
improve healthy lifestyles.

Economic Benefits

There are many ways to consider the economic benefits of increased levels of bicycling. Nationally,
bicycling makes up $133 billion of the US economy, funding 1.1 million jobs, and bicycle-related trips
generate $47 billion nationally in tourism activity.* In a number of cities, realtors report that good walking
and bicycling access to neighborhood destinations and good bicycling facilities in general are important
home selection criteria.® Major employers—and young, talented employees—seek communities with
good opportunities for active lifestyles and attractive urban amenities. Intercept surveys in Seattle, WA
found that people arriving to retail stores on foot or by bicycle visit more frequently than those who
drive, and spend more money over the course of a month.®

"Lou Harris Poll. 1991.

2Bureau of Transportation Statistics. Pocket Guide to Transportation. 2009.

SEgelund, Niels, Centre for Strategic Education Research at Aarhus University

1Flusche, Darren, for the League of American Bicyclists. The Economic Benefits of Bicycle Infrastructure Investments. 2009.

SCortright, Joe, for CEQOs for Cities. Walking the Walk: How Walkability Raises Home Values in U.S. Cities. 2009.

SNeighborhood Business District Access Survey. Intercept survey of neighborhood visitors. Seattle Department of Economic Development.
20]2.
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Environmental Benefits

Transportation is a significant source of air, water, and carbon pollution. Reducing vehicle miles traveled
(VMT) in fossil fuel burning vehicles and reducing greenhouse gas (GHG) emission intensity per mile
traveled will improve and protect Orange County’s natural environment while reducing carbon emissions.
A bicycle commuter who rides four miles to work, five days a week, avoids 2,000 miles of driving and
about 2,000 pounds of carbon dioxide emissions each year, which is approximately 5% of the average
American’s carbon footprint (www.data.worldbank.org). Expanding and enhancing active transportation
opportunities are a highly cost-effective approach to meeting the goals of the State’s Assembly Bill 32
(Global Warming Solutions Act of 2006) and Senate Bill 375 (Sustainable Communities and Climate
Protection Act of 2008), as well as protecting the Foothills area’s unique natural environment.

Space Efficiency

There simply is very limited space to add traffic lanes to meet increasing travel demands, reduce
congestion, or increase parking in the public right-of-way. Both vehicles and bicycles usually carry a
single person, but bicycles take up much less space. Planning for bicycles may permit a better use of the
resources available to accommodate additional trips. To take advantage of this will require a realignment
of priorities in how space is allocated and resources are invested (see Figure 2.2). Increasing the number
of people riding bicycles will help optimize the use of limited urban space and create safer streets for all.

Figure 2.2: Moving 55 People by Car, Bus, and Bicycle on Roadway

Source: FHWA. Summary of Travel Trends: 2009 National Household Travel Survey. 201].
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Equity

According to the 2009-2013 American Community Survey (U.S. Census Bureau), 4.6% of Orange County
households have no motor vehicle available for use. Specifically in the OC Foothills study area the
number is 3.5% of households, but there are a few census tracts with significantly higher percentages
(see Figure 2.3). Furthermore, many residents are too young to drive; are incapable due to age, iliness, or
disability; are unable or unwilling to afford the costs of owning and operating a car; or for other reasons
are simply unfit or unwilling to drive. Transportation choices for these residents may include walking,
riding a bicycle, taking transit, or carpooling. This Strategy strives to provide access to good bicycling
infrastructure in parts of the Foothills and the County with lower car ownership.

Figure 2.3: Car Ownership in Orange County
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Changes in Transportation Behavior

Auto ownership and use is dropping in the United States, particularly among young people who are
becoming drivers later in life and owning fewer vehicles per household. This seems to be in part due
to costs of ownership and operation, trip convenience, concern for the environment, personal health
concerns, or for the pure joy and fun that it is to ride a bicycle. This is often a lifestyle choice, made
possible by home and employment location decisions. Existing and future active and shared travel
options, such as transit, car sharing, walking, and bicycling, provide viable travel alternatives to the car.

2.3 ACTIVITY LEVELS AND COLLISION ANALYSIS

2.3.1 BICYCLE COMMUTE MODE SHARE

According to the 2009-2013 American Community Survey (U.S. Census Bureau), about 1% of Orange
County's population commutes by bicycle, which is similar to that of the state, while the national average
is 0.6%. The vast majority of commuters (almost 80%) get to work by driving alone; see Figure 2.4.
Figure 2.5 illustrates the bicycle commute mode share for cities in District 3 which ranges between 0%
and 2.4%.

Figure 2.4: Commute Mode in Orange County
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Figure 2.5: Bicycle Commute Mode Share by City
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Source: US Census Bureau: 2009-2013 American Community Survey, 5-Year Estimates
Note: Only the tracts within Supervisorial District 3 of Irvine

This mode share data shows how automobile-dependent Orange County currently is and why many
of the streets and freeways are at, or close to, maximum capacity. The Orange County Projections,
produced by the Center for Demographic Research, estimates Orange County’s 2013 population of 3.14
million to grow by more than 19% by 2035, which will put more demand on transportation infrastructure;
see 2014 Long Range Transportation Plan (www.octa.net/LRTP/). Developing the regional bikeway

network envisioned in the Strategy report will provide Orange County residents with additional mobility
choices and improve access to transit and other key destinations.

2.3.2 ESTIMATED COMMUTER AND UTILITARIAN BICYCLISTS

A key goal of this Strategy is to maximize the number of bicyclists in order to recognize the multiple
benefits of less traffic congestion, improved health, and maintenance of ambient air quality levels. In
order to achieve this goal, a better understanding of the number of existing bicycle trips is needed. The
U.S. Census provides useful data for understanding bicycling rates across different populations and
geographies, as shown in Figures 2.4 and 2.5, but only reports the primary mode which residents use
for commuting to and from work. The American Community Survey estimates that there were 14,773
Orange County residents that commuted to and from work by bicycle in 2013.

The following estimates include additional utilitarian bicycle trips-- those transportation trips made for
daily activity like shopping or going to school -- by populations other than adults commuting to work.
Table 2.1 displays the results of a model that uses specific data from U.S. Census, National Safe Routes
to School survey data, and Federal Highway Administration college commute survey information to
estimate the total number of bicycle trips being made for all commmute and utility purposes in District 3.
As shown in Table 2.1, estimations for total daily trips by bicycle in District 3 could be as high as 55,000.
It is important to note that this is simply an order-of-magnitude estimate, an extrapolation based on
available data.
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Table 2.1: Bicycle Trends in District 3

Variable Value Source

Existing Employed Population 429,991 2009-2013 ACS, BO8101 5-Year Estimates

Existing Bike-to-Work Mode 0.8% 2009-2013 ACS, BO8101 5-Year Estimates

Share

Existing Number of Bike-to-Work 5,522 2009-2013 ACS B0O8101041 5-Year Estimates

Commuters (excludes all other means)

Existing Work-at-Home Mode 3.9% 2009-2013 ACS, B0O8101 5-Year Estimates

Share

Existing Number of Work-at- 16,770 (Existing Employed Population) x (Existing

Home Population Work-at-Home Mode Share)

Existing Number of Work-at- 838 Assumes 5% of population working at home

Home Bicyclists makes at least one daily bicycle trip

Existing Transit-to-Work Mode 2.2% 2009-2013 ACS, BO8101 5-Year Estimates

Share

Existing Transit-to-Work 9,745 2009-2013 ACS BOB101025 5-Year Estimates

Commuters

Existing Transit Bicycle 487 Assumes 5% of transit riders access transit by

Commuters bicycle

Existing School Children, Ages 56,600 2009-2013 ACS, BO100O1 5-Year Estimates

5-14 (Grades K-8)

Existing School Children Bike 2.0% National Safe Routes to Schools surveys, 2010

Mode Share

Existing School Children Bike 1132 (Existing School Children) x (Existing School

Commuters Children Bicycling Mode Share)

Existing Number of College 79,585 2009-2013 ACS, B14001 5-Year Estimates

Students

Existing College Bicycling Mode 25.0% National Bicycling & Walking Study, FHWA,

Share Case Study No. 1, 1995)

Existing College Bike Commuters 19,896 (Existing Number of College Students) x
(Estimated College Bicycling Mode Share)

Existing Total Number of Bike 27,875 Total bike-to-work, school, college and

Commuters utilitarian trips. Does not include recreation

TOTAL DAILY BICYCLING TRIPS 55,750 Total bicycle commuters x 2 (for round trips)
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2.3.4 COLLISION ANALYSIS

Safety is a major concern for both existing and potential bicyclists. A bikeway perceived as too dangerous
or too close to heavy vehicular traffic will discourage the majority of cyclists from using that facility.
Identifying bicycle collision patterns can assist in developing improvements or determining appropriate
bicycle routes. Orange County is currently ranked 13th highest out of the 58 California counties in the
number of reported bicyclist injuries and fatalities relative to daily vehicle miles traveled; the County is
ranked 2nd highest when looking only at bicyclists under the age of 15."

This report analyzes reported bicyclist-involved crash data in District 3 from 2009 to 2013, obtained
from the California Statewide Integrated Traffic Records System (SWITRS). Between January of 2009
and December of 2013, 4 bicyclists were struck and killed in District 3 according to SWITRS. Part of
this study is identifying potential improvements that will help prevent or minimize these collisions and
resulting fatalities.

The analysis of bicyclist-involved crash data in District 3 from 2009 to 2013 shows there were 710 total
crashes in the study area in the five-year period. Table 2.2 presents the total crashes in District 3 by
violation category and party at fault. As shown in Figure 2.6, excluding "unknown causes” and “not
stated,” over three-quarters of the crashes were the result of four major causes listed below:

1. Bicycle riding on the wrong side of the road represents 28% of all crashes (141
of 506). This is the number one cause of bicyclist-caused crashes and fatalities
statewide. This is an area where the education of bicyclists can make a major
difference in their safety.

2. Right-of-way violation also represents approximately 28% (140) of all crashes. A
good example would be a car pulling out in front of a bicyclist.

3. The third is improper turning, which accounts for 10% (51) of all crashes. An
example of this is when a motor vehicle driver or a bicyclist turns in front of the
other.

4. The fourth is traffic signals and signs, typically meaning running stop signs and
stop lights, accounting for 10% (48) of all crashes.

Table 2.2 shows that the violation category with the most bicyclists at fault was riding on the wrong side
of the road, while the violation category with the most drivers at fault was automobile right-of-way. This
suggests a lack of education by both drivers and bicyclists on how to interact with other modes safely.
Overall, bicyclists were cited at fault more often than drivers.

11 California Office of Traffic Safety, 2012.
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Table 2.2: Bicycle Collisions in District 3, 2009 - 2013

Total %
Bicyclist Motorist Excluding

Violation Category At-Fault At-Fault Unknown
Under the Influence 7 2 9 2%
Unsafe Speed 30 7 39 8%
Wrong Side of Road 133 5 141 28%
Improper Passing 2 3 6 1%
Unsafe Lane Change 1 0 1 <1%
Improper Turning 21 28 51 10%
Automobile ROW 83 53 140 28%
Pedestrian ROW 1 3 4 <1%
Pedestrian Violation 3 O 3 <1%
Traffic Signals and Signs 31 12 48 10%
Lights 1 O 1 <1%
Other Hazardous Violation 12 15 28 6%
Other Than Driver 0 O 13 3%
Unsafe Starting or Backing 3 13 16 3%
Other Improper Driving 3 0 6 1%
SUBTOTAL 331 141 506 100%

Unknown 9 2 22

Not Stated 103 42 182
TOTAL 443 185 710

*Total is not sum of preceding columns, as it includes reported collisions with other objects or not stated
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Figure 2.6: Violation Category of Bicyclist- Figure 2.7: Bicyclist-Involved Crashes and

Involved Crashes, 2009 - 2013
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2.3.5 RECENT AGENCY EFFORTS TO IMPROVE BICYCLE PLANNING &

INFRASTRUCTURE

Within District 3, there are a number of ongoing
planning and engineering efforts being led by the cities
to improve bicyclist safety, enhance infrastructure, and
support increased bicycle usage. The planning of bicycle
infrastructure through general plan updates or master
planning has occurred in Orange, Anaheim, Irvine, Tustin,
Yorba Linda, and the OC Parks. Many cities have applied for
or obtained ATP Cycle | grant funds to implement new or
improved bicycle facilities. Lower-cost bike facilities such as
Class Il bike lane striping have been implemented by many
cities.

A few notable bike design and construction projects recently
completed by cities in District 3 include a portion of the
Mountains to Sea Trail in Tustin (@bove), and the El Cajon
Trail in Yorba Linda (below). These are just two examples
where determined coordination and a vision combined
to create a dedicated facility that creates connections for
bicyclists of all skill levels. Both of these facilities are used
to create connections and close the gaps, with proposed
corridors linking them into a network of regional bikeways.
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3.0 REGIONAL BIKEWAY CORRIDORS

As shown in Figure 3.1 and Table 3.1, 11 regional bikeway corridors are proposed for District 3. The
corridors are connected and continuous, as they link with bike facilities in the neighboring Supervisorial
Districts. The combined Orange County regional bikeway network provides key connections to regionally-
significant destinations including beaches, parks, schools, shopping centers, major employment centers,

and transit centers.

Regional corridors were developed through a series of PDT meetings and through public outreach to
residents and stakeholders. The corridors were refined through a months-long process, and the progress

can be seen in these iterative maps, below.

Figure 3.1 Working Corridors
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3.1 REGIONAL CORRIDORS

The following provides a detailed discussion of each regional corridor within District 3. Each corridor has
been assigned a letter, in no particular order. The evaluation analysis of the 11 corridors, using specific
criteria, is presented in Section 3.2. Efforts have been made to identify conceptual alignments of each
corridor; however, refinements are expected as feasibility studies are conducted to provide an improved
analysis and review of the constraints and opportunities of each corridor. Therefore, flexibility in the
alignment of each corridor should be expected to help achieve regional connectivity and continuous
linkage.

Table 3.1 Foothills Regional Bikeway Corridors

New/ People
Enhanced Served
Total Corridor Bikeways and Project Cost within ¥ Mile
Corridor Length (miles) Trails (miles) (millions) (thousands)
A: Regional Parks Connector 13.8 Nn.7 $40.0 e
B: Lakeview - San Diego Creek 19.0 12.6 $27.0 179
C: Cambridge - Portola 19.6 19.3 $11.4 152
D: Taft Corridor 4.4 4.4 $2.2 52
E: Walnut - Chapman 8.8 7.3 $3.7 107
F: Santiago Canyon 10.3 10.3 $15.9 55
G: Old Town - Great Park 9.1 8.0 $21.2 93
H: Warner - Edinger 9.7 6.5 $6.2 89
[: Laguna Canyon - Irvine Station 7.9 7.9 $13.9 26
J: Jeffrey Corridor 9.2 2.3 $14.6 194
K: Bastanchury Corridor 9.2 9.2 $33.4 95
TOTAL 120.9 99.5 $189.5 1,159
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Figure 3.2 Foothills Regional Bikeway Corridors
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With the final corridor alignments identified, a preliminary bike facility was selected for the individual
corridor segments based on specific criteria developed by the consultant team. (For more information
regarding specific bike facilities, please refer to the Bicycle Facility Toolkit in Section 5.) The “Preferred
Facility Type” for each segment was determined using the following procedure:

Figure 3.3 OCTA D3 Bike Facility Selection Flow Chart

> STEP 1: petermine Minimum Required Bike Facility

IsADT < 5,000 Is the Posted Speed Limit s the Posted Speed Limit
’ > 40 MPH or less? > 45 or Higher?

YES

Is the Posted

Speed Limit _m_
30 MPH or less? Bk VES
I
YES
N
Class-1I Bike Lanes Class-1V Bikeway or
(Neighborhood Greenway) w/ Striped Buffer Class-I Trail

Step 1 Minimum Required Facility

> STEP 2: Comparison to Existing and Proposed Facilities

Step 1 .. . -
[ Minimum Required Facility ]T[ Existing or Proposed Bike Facility ]

Selected Highest Order Facility Between Networks

Bike Facility Hierarchy

1st. Class - 1 or Class-II Protected
2nd. Class-Il Buffered Bike Lanes
3rd. Class-Il Bike Lanes

4th Class-Ill Bike Route

Step 2 Recommended Facility Type

> STEP 3: Applied Engineering Judgment

Engineering Judgment
Reviewed ADT, Network Connectivity
Agency (0CTA) Input

Preferred Facility Type
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Figure 3.4 Corridor A: Regional Parks Connector
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3.1.1 CORRIDOR A: REGIONAL PARKS CONNECTOR

Overview

This bikeway corridor serves three major parks - Yorba Regional Park, Irvine Regional Park, Peters
Canyon Regional Park - and feeds into four of the County’s most popular trails: Santiago Creek Trail, El
Cajon Trail, Peters Canyon Trail, and the Santa Ana River Trail. While mostly a recreational connection,
it is currently a higher stress environment, with more than 54% of the corridor being comprised of
segments which ranked 4’ in the Level of Traffic Stress (LTS) analysis (more information on this analysis
is found in the Evaluation Criteria section). There are needs for immediate safety improvements to serve
regular users along this corridor.

The Regional Parks Connector connects the south-eastern edge of the City of Yorba Linda to points
south, roughly following the border between the Cities of Tustin and Irvine. This corridor aligns on roads
connecting many of the upper and lower foothills’ different suburban neighborhoods to an additional
four proposed corridors - C, E, F, and K.

Opportunities and Constraints

The Regional Parks Connector will provide many residents with access into and out of the foothills.
While the trail follows the edge of the foothills, heading south towards Peters Canyon, there are
currently two opportunities for its southern terminus - which include orienting the trail through Peters
Canyon Regional Park, or along Jamboree Road, each as a Class | shared-use path. Local residents
have expressed a concern over installing a Class | bikeway in the Regional Park, so the alternative route
along Jamboree Road would still facilitate connection to regional trails and corridors. The southernmost
section of Corridor A, at Peters Canyon Regional Park, was deemed a “critical connection” and “critical
safety point” by many participants eager to see it connect a gap in the existing Class | bikeway.

Despite its overall good connectivity, there are grade/terrain concerns for this corridor, as Serrano
Avenue’s 11% grade may deter riders. As a result, this corridor may find it’'s most frequently used as a
good option for recreational bike enthusiasts to safely cover a good swatch of the foothills. The entire
corridor may not necessarily serve a connection to each adjacent neighborhood, but portions can still
serve to as a link for the larger target population as many “feeder” local bikeway facilities link to this
alignment.

During outreach efforts, residents have also requested consideration of separate facilities for bikes,
pedestrians, and equestrian riders throughout this corridor.

Major Regional Destinations

The Peters Canyon Regional Park is a big draw for local residents. Trails are currently used by hikers, and
cyclists on mountain bikes. A few sections along this corridor have existing and planned connections to
trails that go further up into the foothills. A proposed bridge at the corridor’s northern terminus would
provide a direct, stress-free connection to Yorba Linda, Anaheim, to Placentia (and points west), via the
Santa Ana River Trail.
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Figure 3.5 Corridor B: Lakeview - San Diego Creek
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3.1.2 CORRIDOR B: LAKEVIEW - SAN DIEGO CREEK

Overview

With high travel demand, this corridor provides intermodal connectivity with the Anaheim Canyon
Train Station, access to major employment centers in the Anaheim Canyon and Irvine Business Center
areas, as well as major shopping and entertainment centers: The Village at Orange, Old Town Tustin,
and the future Yorba Linda Commons town center. There are an estimated 25 schools served by
the proposed corridor, which is a main reason it received such strong public support. An additional
advantage to this corridor alignment is that it provides a number of bicycle facility gap closures,
existing and proposed.

Corridor Bis the longest of the 11 proposed corridors. To help clarify the route and individual segment’s
preferred bike facility type, descriptions of 23 major alignments along the corridor are included in
Table 3.2.

Opportunities and Constraints

The corridor alignment is positioned along the right-of-way of a few major arterial roadways with high
vehicle volumes and speeds. As such, it is recommended that these sections be implemented with a
Class IV or Class | facility to ensure the greatest number of bicyclists will use the corridor.

Another concern is the steep grade on North Tustin Road; alternative routes that avoid this difficult
segment should still be considered. An alternate route on Santa Ana Canyon was discussed but later
dismissed, due to intractable concerns regarding how to get cyclists through the difficult interchange
at Lakeview Avenue.

Major Regional Destinations

From the North, a priority corridor has been identified to connect the OCTA District 4 areas of
Placentia and Anaheim, through the Anaheim Canyon Metrolink Station to the Santa Ana River Trail.
Either Tustin Avenue, or a future bicycle and pedestrian bridge would allow Corridor B to provide a
key connection to the Anaheim Canyon Business Center and the Anaheim Canyon Metrolink Station.
Corridor B heading north-to-south connects the Santiago Creek Trail, the Santa Ana River Trail, and
the City of Tustin. At its southern terminus, the corridor takes the course of a flood control channel
through the densely populated Irvine Business Complex. The bikeways which make up Corridor B
could become a hallmark of the commercial centers they will serve, as businesses look to attract a
new generation of employees and customers for whom transportation alternatives are increasingly
important.

Corridor B serves a significant number of schools, and connects all of the District 3 jurisdictions. The
corridor scored strongly in 7 of the 8 criteria (the 8th being neutral), with the highest values for public
support and bikeway completion, respectively.
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With many turns, and transitions between preferred facilities, text descriptions of 23 major alignments
along the corridor are included, for reference.

Table 3.2 Corridor B Alignments (organized by preferred bike facility or directional change)

Segment From To Preferred Bike Facility Miles

Lakeview Ave Bastanchury Rd |La Palma Ave Class Il Bike Lanes with Striped Buffer | 2.9

Lakeview Ave La Palma Ave Santa Ana Class Il Bike Lanes with Striped Buffer | 0.7
Canyon Rd

Santa Ana Lakeview Ave Nohl Ranch Rd Class IV Separated Bikeway 2.2

Canyon Rd

Santiago Blvd Nohl Ranch Rd Katella Ave Class Il Bike Lanes with Striped Buffer 1.9

Tustin Branch Katella Ave Walnut Ave Class | Shared Use Path exists, 1.3

and Santiago Recommending improved

Creek Trails intersections

Walnut Ave Santiago Creek |Esplanade Street |Class Il Bike Lanes with Striped Buffer | 0.5

Trail

N Esplanade St | Walnut Ave Spring St Class Il Bike Lanes with Striped Buffer | 0.3

S Esplanade St | Spring St Palmyra Ave Class Il Bike Lanes with Striped Buffer | 0.5

Palmyra Ave S Esplanade St Flood Channel Class Il Bike Lanes with Striped Buffer 0.1

Flood Channel Palmyra Ave La Veta Ave Class | Shared Use Path 2.9

La Veta Ave Flood Channel Flood Channel Class Il Bike Lanes with Striped Buffer 0.1

(N) )

Flood Channel La Veta Ave Fairhaven Ave Class | Shared Use Path 0.5

Esplanade Ave/ |Fairhaven Ave Santa Clara Ave/ | Class | Shared Use Path 0.5

Flood Channel Dodge Ave

Santa Clara Ave |Esplanade Ave Flood Channel Class Il Bike Lanes with Striped Buffer 0.1
()

Flood Channel Santa Clara Ave [17th St Class | Shared Use Path 0.5

Holt Ave 17th St Newport Ave Class Il Bike Lanes with Striped Buffer 1.0

Mountains to Holt Ave El Camino Real Class | Shared Use Path 0.7

Sea Trail

Newport Ave El Camino Real LOSSAN Rail Class Il Bike Lanes with Striped Buffer 1.0
Corridor

LOSSAN Rail Newport Ave Red Hill Ave Class | Shared Use Path 0.5

Corridor

Red Hill Ave LOSSAN Rail Barranca Pkwy Class | Shared Use Path 1.5

Barranca Pkwy |Red Hill Ave Flood Channel Class | Shared Use Path 0.9

Flood Channel Barranca Pkwy |Peters Canyon Class | Shared Use Path 1.5

Trail
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Figure 3.6 Corridor C: Cambridge - Portola
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3.1.3 CORRIDOR C: CAMBRIDGE - PORTOLA

Overview

This corridor is an opportunity for a continuous, lower stress, flat north-south connection, with an
estimated 26 schools directly adjacent to the proposed corridor. Since most of the bikeway corridor is in
place today, there are opportunities for enhancements that create more protected facilities, appealing
to a great number of bicyclists.

Opportunities and Constraints

Corridor C boasts a total of seven connections with other Strategy corridors in this district, and
neighboring cities. Meeting participants requested direct connections be made to other trails, along
with wayfinding signage to help make those connections easy to identify and follow without wasting
time looking at a map or possibly backtracking. Safety concerns for multi-modal flows, specifically at
the Dodge Ave/Newport Ave intersection, will need to be addressed since students use this intersection
due to its proximity to Hillview High School.

Portola at the SR-261/Peters Canyon Trail interchange may need to be improved to provide low-stress
access along this corridor. The crossing for trail users need to be direct, and through-movements for
bicyclists along Portola should put them in the appropriate lane positions at on/off ramps.

The segment on Fairhaven Ave between Yorba St and Ponderosa St, underneath SR-55, as well as the
segment on La Colina between Newport Ave and Tustin Ranch Rd is particularly constrained, requiring
special attention and creative treatments to accommodate bicyclists.

Major Regional Destinations

The Northern terminus of the corridor arrives at both a major employment center, and the Santa Ana
River Trail, while also linking to a regional corridor being implemented in adjacent districts. Additionally,
this section is under study for a supplemental trail to link up to the Anaheim Canyon Metrolink station,
which is less than a mile away.

Corridor C courses through four cities and connects more schools than any other corridor, and so the
opportunities for activating placemaking efforts along this alignment are significant.
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Figure 3.7 Corridor D: Taft Corridor

\

{....................... —4

Fletcher Aye
n

Orange Fwy

Pacific St

Grove Ave

)
R09e 01 o

Blueridge Ave P

Shaffer St

Heim Ave

MEATS

THEVILLAGEAT
ORANGE-WEST

&
E
=

s

e

PHARMACY
Meats Ave

Costa Mesa Fwy

Connection ‘g

Handy St

/Iy 5 ORANGE/---—-—-—---qm
' (@]
/% 7
a,-' 2 H KATELLA CVS/PHARMACY
p
....i
.l %
&
gm?me 3
&
V4 ] = z
o i jurw] £
i n S
| =5
i o
| ALBERTSON¢
g : STATER BROS
&= §

Santiago Oaks
Regional Park

0 miles of existing bikeways

=_| =I Class | Bike Path

L ®  Proposed Class Il Bike
— Lane with Striped Buffer

1‘ % Proposed Class IV

4.24 miles of new bikeways

0.14 miles of new trails

= 4.38 miles of bikeways

"!i_'

Parks within 1/4-mile
Served

L,

6

Schools + Universities
within 1/4-mile Served

fa
$2.2 nition

Project Cost

Corridor Details Key Facts

52k

People within 1/4-mile
Served (approx.)
.

oo}

4.3 8 miles
Of Bikeway
Improvements

Safety Needs
[ ]
Public Support
O
Trip Demand

Ease of Implementation

Bikeway Completion
Cost per Benefit
[ J
Disadvantaged Areas
[ J

Avoids Steep Hills
[ J

[] Parks
I Civic

Class | (Regional)
Class | (Local)
Class I

Class Il

] Schools

I Shopping

40



OC Foothills Bikeways Strategy
oCTA

3.1.4 CORRIDOR D: TAFT CORRIDOR

Overview

Both Corridors D and E provide a connection between the Santa Ana River and Santiago Creek trails,
and serve as alternatives to higher stress, higher collision streets (Chapman Avenue and Katella Avenue),
while also helping bicyclists avoid the SR-55 freeway ramps.

Opportunities and Constraints

Corridor D represents a critical East-West connection to other corridors and trails in a relatively short
distance. The outside travel lanes are extremely wide in places, and with an abundance of parking
available at the commercial businesses along W. Taft Ave, the reduction and reallocation of striped
roadway presents a great opportunity for placemaking along this corridor.

Residents requested this corridor to be extended via Santiago Oaks and the proposed Class | bikeway
(Santiago Creek Trail), South to Santiago Canyon, connecting to the northern terminus of Corridor F.

Major Regional Destinations

Connecting to the Santa Ana River Trail to the West, Corridor D presents a critical linkage into Orange
County. The Honda Center, ARTIC, and Angels Stadium are a quick ride from this corridor’s western
terminus. Orange County civic buildings, parks, schools, and places of worship are abundant along the
streets that feed into the Taft Corridor.
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Figure 3.8 Corridor E: Walnut - Chapman
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3.1.5 CORRIDOR E: WALNUT - CHAPMAN

Overview

Both Corridors D and E provide a connection between the Santa Ana River and Santiago Creek trails,
and serve as alternatives to higher stress, higher collision streets - Chapman Avenue and Katella Avenue
- while helping bicyclists avoid the SR-55 freeway ramps.

Opportunities and Constraints

Roadway alignments vary throughout this corridor, and a range of bikeway facilities are proposed to
suit these conditions. Vehicle lanes can be narrowed to provide the additional room necessary to buffer
bicyclists from automobiles. Walnut Avenue can be re-imagined as a more pedestrian and bicycle-
friendly route with a range of shops and businesses catering to a new clientele. Chapman University is
directly served by this corridor. The western Orange commercial district occupants could tout this new
bikeway feature as a way to attract new businesses and employee’s eager to have car-free commuting
options so close to established transit.

This corridor scored highly in four key areas - Safety Needs, Cost per Benefit, serving Disadvantaged
Areas, and in Ease of Implementation. This East-West alignment provides a critical path from the river
into the foothills, early identified by the PDT as underserved areas that proposed corridor routes should
address.

Major Regional Destinations

Directly connecting to the Santa Ana River Trail to the West, Corridor E presents a critical linkage to the
Honda Center, ARTIC, and Angels Stadium. Corridor E also connects with three additional corridors and
the Santiago Creek Trail, offering the much-needed East-West connection to these North-South routes.
A connection to Corridor C occurs at the northeast section of historic Old Towne Orange.
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Figure 3.9 Corridor F: Santiago Canyon
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3.1.6 CORRIDOR F: SANTIAGO CANYON

Overview

This corridor aligns with a popular recreational bicycling route for avid cyclists, and has high safety
needs. While there are not as many collisions along this corridor, curves and high traffic speeds create
the potential for more severe collisions. There was strong public support for this corridor, voiced by
residents at the workshops, and events held throughout Orange County.

Opportunities and Constraints

Even though it is proposed as a protected bikeway for most of its length, this corridor alignment does
not connect to arange of land-use types, and so it serves primarily recreational enthusiast bicyclists, and
is not likely to draw cyclists of all skill levels. However, the roadway’s configuration, and the availability of
adjacent land, can allow for a faster implementation process if funding is secured.

Major Regional Destinations

Corridor F serves an expansive wilderness preserve, and a few retail establishments as well. This Corridor
would serve to greatly improve conditions for recreational cyclists who are regularly using the route
despite its current lack of facilities. A District 5 corridor alignment connects up to the proposed southern
terminus of Corridor F. This corridor has the potential to be a destination in itself, a challenge to cyclists
and opportunity for bicycle tourism dollars to be directed towards businesses along the corridor who
might cater to this contingent.
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e

Figure 3.10 Corridor G: Old Town - Great Park
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3.1.7 CORRIDOR G: OLD TOWN - GREAT PARK

Overview

This corridor connects to Tustin’'s downtown, the marketplace, as well as the OC Great Park, all while
serving bicyclists crossing the -5 and SR-55 freeways. The corridor provides a less stressful option than
biking on Irvine Blvd, and also serves socioeconomically diverse areas. The corridor seeks to provide a
route to areas identified by the technical team as underserved - connecting the southeastern portion
of Orange County to central areas in Santa Ana and beyond. The western terminus of this corridor
connects with the eastern terminus of a corridor earlier studied, identified, and being implemented in
Districts 1&2.

Opportunities and Constraints

Residents at the first public workshop suggested that Bryan Ave be re-configured, narrowing vehicle
travel lanes for a buffer to be added between cars and cyclists. Bryan Ave at Jamboree Rd was cited
specifically as a very problematic intersection, and additional treatments should be considered to safely
accommodate all modes. Traffic calming should be used to bring vehicle speeds on Main Street in Tustin
closer to the travel speeds of the bicyclists sharing the lane. The residential nature of this stretch of the
corridor, in tandem with the historic downtown’s close setbacks/facades along the existing streetscape,
encourage these treatments, all roadway users will benefit as a result of their implementation.

The corridor scores highly in Safety Needs, and an analysis of the data in this area shows a high profusion
of bicycle-involved collisions. With a high concentration of retail destinations, parks, people, and schools,
a route consisting of the proposed physically-separated barriers will counteract these statistics, with a
higher number of bicyclists using an on-road facility designed specifically for them and the reduction of
conflict points with motorists.

Major Regional Destinations

Major regional parks, and new destinations slated for development in both Tustin and Irvine, will each
be connected by this corridor. Historic downtown Tustin, the library, City Hall and The Marketplace are
all sited along the corridor. The corridor scores highest in Trip Demand as a result of these destinations.
Additionally the corridor scores highest in service to Disadvantaged Areas within a ¥4 mile of its proposed
alignment.
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Figure 3.11 Corridor H: Warner - Edinger
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3.1.8 CORRIDOR H: WARNER - EDINGER

Overview

Early PDT efforts were focused on both Warner and Edinger to create a connection across Irvine.
Ultimately the rail and flood channel easements were identified as the more realistic parallel route,
which is less circuitous. Providing intermodal connectivity with the Irvine and Tustin rail stations and The
District at Tustin Legacy, this corridor would require a new bridge across the flood channel just south
of State Route 261, but the ratio of benefits to cost is still strong. A primary strategy in developing this
corridor is to eliminate a number of the gaps between existing and soon-to-be-completed bikeways in
Irvine and Tustin.

Opportunities and Constraints

The connection to the Metrolink stations should be direct, with future bicycle facilities providing access
directly to the bike parking areas at each station. Costs per Benefit makes this corridor an economically
responsible public improvement project, leveraging existing infrastructure and easements to fill out a
multi-modal network.

The at-grade alignment should make travel direct and less strenuous, appealing to bicyclists of all skill
levels. Additionally, the bikeway will connect to the Peters Canyon Trail, leading to the proposed Corridor
A, proposed Corridors B, J, I, and two corridors already in development in other districts.

Major Regional Destinations

The Tustin Legacy development and recreation park, Tustin Metrolink Station, Irvine Metrolink Station,
and Irvine Spectrum are all adjacent to this corridor. The Peters Canyon Trail can be designed to link
directly into this corridor, which then leads to the San Diego Trail, producing an excellent axial connection
through the foothills.
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Whiting Ranch
Wilderness Park

Figure 3.12 Corridor I: Laguna Canyon - Irvine Station
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3.1.9 CORRIDOR I: LAGUNA CANYON - IRVINE STATION

Overview

This corridor connects bicyclists from Laguna Canyon Road to the Irvine rail station. This alignment also
serves the Irvine Spectrum - a major employment and shopping & entertainment center, and would help
bicyclists get to the OC Great Park. There are strong safety needs, as it is proposed along higher speed
arterial roadways and is constrained at multiple freeway crossings.

Opportunities and Constraints

“Free-right” turns on Alton and Barranca/Muirlands, Alton/Jeronimo, Alton/Toledo, and Alton/Irvine are
in need of realignment and protected intersection treatments to accommodate bicyclists. Also, demand
drops significantly along Alton northeast of Irvine Blvd, but this will change with new development and
so there is an opportunity at this early stage to accommodate and attract businesses eager to tout this
amenity for their employees. Therefore, implementing this segment as part of a later phase contingent
upon (and potentially funded by partnerships with) new development could be considered. Buffered
bike lanes were identified as the preferred facility type for this alignment by workshop attendees.

A proposed connection to Laguna Canyon, and eventually to the coast via Old Laguna Canyon Road
(formerly state route 185) beginning at the southern terminus of Corridor |, was mentioned as a possible
linkage for further study by residents at each of the public workshops.

Major Regional Destinations

This corridor provides desired access to Irvine Spectrum and the range of employers currently in this
area, along with those expected after further development.

Additionally, the bikeway will connect to two corridors already under development in other districts.
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Figure 3.13 Corridor J: Jeffrey Corridor
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3.1.10 CORRIDOR J: JEFFREY CORRIDOR

Overview

This corridor has strong Trip Demand and would require only gap closures, which allowed it to score
highest on Bikeway Completion as well. A single big-ticket project being is all that is required to complete
a network which will be providing primarily off-street connections to many destinations, including the
University of California, Irvine, Mason Regional Park, and Irvine Valley College.

Opportunities and Constraints

This Corridor proposes an alignment which would connect a series of Class | multi-use trails for bicyclists
of all abilities. This Corridor contains the highest percentage of completed bikeways, with Interstate 5
presenting a considerable barrier to completion, necessitating construction of a bicycle and pedestrian
bridge.

Opportunities to connect University students (many of whom do not have access to a motor vehicle)
with the surrounding community was a chief concern of attendees at both workshops. A well-designed
system of updated wayfinding markers would be extremely beneficial along this corridor which links to
multiple existing and planned trails, along with three other proposed corridors.

Major Regional Destinations

Along with UCI and Irvine Valley College, several high schools are served by the corridor. Corridor
completion could provide a Safe Route to School for a growing number of students in this area.
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Figure 3.14 Corridor K: Bastanchury Corridor
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3.1.10 CORRIDOR K: BASTANCHURY CORRIDOR

Overview

This corridor feeds into the El Cajon and Santa Ana River trails, and has strong safety needs, with higher
vehicle speeds on Bastanchury Road. The corridor scores highly on Ease of Implementation as only
a few linkages are required for connecting a number of existing and proposed facilities to serve this
portion of the district, which has grown considerably in recent years.

This corridor was identified nearly halfway into the current project’s lifespan by the PDT. As a result,
the same opportunities for feedback - through voting and comments, that were available for other
corridors (and which go into calculating the final values for Public Support scoring) were not available
for Corridor K.

Opportunities and Constraints

Crossing physical and environmental barriers, Corridor K is additionally constrained by steep elevation
in places. The route can connect a number of bicycle facilities and provide increased comfort for a
growing number of cyclists finding their way to this route.

At its northwestern terminus, this corridor connects to two corridors identified for development within
each Brea, and Placentia, respectively. Coordination between jurisdictions will ensure that these linkages
receive due consideration in all future designs.

Major Regional Destinations

The East Anaheim Community Center and Santa Ana River trail are central connections for this upper
foothills corridor. The corridor also connects into the close-to-completion OC Loop - “66 miles of
seamless connections and an opportunity for people to bike, walk and connect to some of California’s
most scenic beaches and inland reaches.”
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3.2 CORRIDOR EVALUATION

Figure 3.15 summarizes the evaluation, intended to help provide context for each corridor in light of
different potential funding sources and community priorities. The first table shows each corridor and
how it fares in each evaluation criteria category, shown as round ideograms known as Harvey Balls that
represent a rating on a scale of 1 (lowest rating, blank circle) to 5 (highest rating, black-filled circle). The
second table shows the evaluation criteria categories and groups the corridors that achieve the same
score for each category; for example, Corridors D, E, and F have the highest rating (black-filled circle)
for Safety Needs.

o X .

Attendees at the entrance station for the second public Roundtable, where the corridor
evaluation results were first presented.

56



OCTA

OC Foothills Bikeways Strategy

Figure 3.15: Corridor Evaluation
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3.2.1 EVALUATION CRITERIA

Each corridor was evaluated using criteria consistent with many competitive grant program criteria and
building from criteria specified in OCTA’'s 2009 CBSP and the Districts 1 & 2, District 4, and District 5
Bikeways Strategy reports. The criteria consider a range of opportunities, constraints, and other factors
affecting demand and feasibility. The evaluation criteria include the following categories:

¢ Safety Needs:

e [evel of Stress: addresses perceived safety related to posted traffic speeds, traffic volumes
and existing bikeway type. In addition to serving as a proxy for safety, the existing bikeway
factor is a measure of existing network supply. Stress increases with traffic speeds, volumes
and lack of existing bikeways. LTS scores can range from 1 (low stress) to 4 (high stress).

e Collisions.: addresses safety through five years of reported data (from SWITRS), normalized
by bike-involved collisions per mile. For each corridor, a 100" buffer will be defined and all
reported collisions for the five-year period up to and including 2012 counted. If no facility
exists, the adjacent corridor will be assessed. The total reported collisions would be divided
by corridor length in miles.

¢ Public Support: incorporates public priorities through a Public Demand Index. A combination of
“votes” from the survey and public roundtable events were used as inputs.

e Trip Demand: based on the OCTA Bicycle Priority Index (BPI), a measure of population and
employment density, land use, local schools and transit that influences usage. Higher numbers
represent a higher estimated potential demand.

¢« Ease of Implementation (physical constraints): tallies physical constraints such as right of way,
on-street parking, and other ‘chokepoints.’ Fewer constraints results in a higher score as the
corridor will be easier to implement. Points will be assigned as follows: O (significant), T (minor), 2
(none). Higher scoring corridors are considered easier to implement and therefore prioritized for
treatment.
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¢ Bikeway Completion:

e Corridor: the proportion of the corridor that is already built to at least minimum Caltrans
standard for the bikeway type that is proposed helps to prioritize corridors which are already
partially built. This will be assessed by a ratio of proposed length to total length. A high ratio
means that the corridor has no existing bikeways to build on.

e Regional Network: regional corridors which link to other regional and local bikeways help
complete the network - measured by numlber of intersections the proposed regional bikeway
corridors have with other existing and planned bikeways, as well as to other potential
regional bikeway corridors. Although partly captured in the BPI method, the number of
links/crossings with other bikeways is used as the BPI does not include the proposed
regional corridors. Connections to Class Il routes will be excluded, unless that Class Il route
is a bicycle boulevard featuring traffic calming, including turn/access restrictions and speed
reduction measures. The number of connections will be divided by length in miles to enable
comparability.

¢ Cost per Benefit (economic efficiency): measures the financial benefits associated with the
corridor, normalized by the number of anticipated users (in turn a product of the facility length),
and divided by the rough order construction cost estimates.

e Serves Disadvantaged Areas: based on California EnviroScreen 2.0 data, the average population
characteristics score (children and elderly, low birth-weights, asthma, educational attainment,
linguistic isolation, poverty, and unemployment) within a 1/4 mile buffer of each corridor alignment
is computed. The Environmental Characteristics score does not vary significantly and will be
excluded. The average Population Characteristic score for the 1/4 mile area surrounding each
alignment was used for this criteria category. Methods may include using an average score for
the alignment or a total number of corridor miles in the top 30% most socially disadvantaged
(statewide).

* Avoids Steep Hills: although hilly routes may be more attractive for some enthusiast/fitness
bicyclists, the general public is more likely to use flatter routes. The average upslope for the
hilliest 500 feet of any given corridor will be computed, using elevation gain in real feet from the
National Elevation Dataset’s 10m Digital Elevation Model. Based on work by Broach et al (2012), a
score of 3 will be assigned to flat routes (0-1.9% average) 2 for slightly hilly routes (2-3.9%), 1 for
hilly routes (4-5.9%), and O for very hilly routes (>6%). If a corridor has a hilly section only at one
end, segmentation to exclude the hilly portion may be considered.
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3.2.2 COST ESTIMATE ASSUMPTIONS

Planning level cost estimates were prepared for each corridor for use in the economic efficiency criterion.
The costs utilized in the ranking analysis include high-level estimates based on cost averages of similar
facilities. Estimates include costs for sign installations at intersections, major intersection improvements,
grading and retaining walls, and other anticipated construction costs including bridges, but do not
include environmental clearance, design, utility impacts, or maintenance costs. Refer to Table 3.3 for
detailed cost estimate assumptions. Table 3.4 summarizes the results of the eleven proposed corridors
within District 3 with length costs shown, based on the following key assumptions utilized during the
preparation of the cost estimates by facility type:

LT

Bicyclists on the Santa Ana River Trail approaching the Glassell Street bridge, where a
connection to Corridor C: Cambridge - Portola is proposed.

60



OC Foothills Bikeways Strategy
OCTA

Table 3.3: Cost Estimate Assumptions

Item Unit Rate Comment
Class | Bikeways (Bike Path / Shared Use Path)

New Class | Facility Linear Foot $150 Installation of new Class I. Facility where no existing path exists. 10" path construction, striping, and amenities

Grading / Retaining Wall Linear Foot $500 Assumes Grading and Approx. 6-8ft Retaining wall in areas where Class | is bring proposed in areas of steep existing grades

Class Il Bikeways (Bike Lanes)

New Class Il Facility Linear Foot $28 Based on signing and striping of buffered Class Il facility where no existing facility exists

New Class Il Facility w/ Widening Linear Foot §1,122 Total for widening and installation of Class Il on both sides of road

Class Ill Bikeways (Bike Routes)
New Class lll Facility Linear Foot $5 Based on sharrow striping and wayfinding signs approximately every 800 ft.
Class IV Bikeways (Separated Bikeways)

New Class IV Facility Linear Foot $50 Based on Alameda Costs assuming Protected Bike Lane (One-Way Cycle Track on both sides of road with striped buffers > and soft-hit posts)

New Class IV Facility w/ Widening Linear Foot $1,150 Total for widening and installation of Class IV on both sides of road

Intersection Cost

Minor Inter (Signalized - No MPAH Roadways) Each $780 Bike Sign and Directional Arrow//Route Label

Intermediate Intersection (Signalized - One MPAH Roadway) _Each $50,000 Assumed Average Cost of Intersection Treatment

Major Intersection (Signalized - Both Legs MPAH Roadways) _Each $111,172 Includes wayfinding signage, bike lanes striping, green conflict zones, bike boxes, bike loops and/or video detection)

Intersection Crossing Upgrades Each $89,600 Intersection Crossing Upgrades or midblock HAWK, signs - - - B
Roundabout Each $200,000 Based on Long Beach

Freeway Interchange Treatment Each $2,000,000 Rough cost for proposed treatment at interchange, which may involve ped/bike crossing signals at ramps, street and or bridge widening etc.
Crossing Cost

New Bridge Linear Foot $1,200 Assuming $100 per SF for construction of 12' Wide Bridge

Contingency

Contingency 30%
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Table 3.3: Cost Estimate Assumptions (continued)

Class | Bikeways (Bike Path / Shared Use Path)

Existing Facilities

« Upgrade wayfinding on existing routes

New Facilities

» Construction of new Class | bikeway includes 10-foot wide pavement with 2-foot wide shoulders and signage/wayfinding

« Street crossings assumed to be at-grade either using nearby existing signalized intersections - no new traffic signals assumed

« Bridges over flood control channels were assumed, where appropriate

Existing Facilities

« Upgrade wayfinding on existing routes

Class Il Bikeways (Bike Lanes)

* Upgrade Class Il striping to include buffer between vehicle travel lanes and the bike lane

New Facilities

« Stripe new Class-Il on-street bike lane with buffer where curbside travel lane is greater than 16 feet wide

« Widening of street by 4 feet to accommodate new Class Il on-street bike lane (buffered) where curbside travel lane is less than 16 feet wide with general costs for widening and ROW acquisition

« Where on-street parking exists, initial cost assumes removal on on-street parking instead of street widening. The feasibility of removing parking will be evaluated in a later phase.

Existing Facilities

» Upgrade wayfinding on existing routes, includes signage, sharrows, and signage for regional corridor

Class lll Bikeways (Bike Routes)

New Facilities

« New sharrows, bike route signage, and way-finding signage.

« Enhanced bike boulevard treatments such as traffic calming, roundabouts, or bikeway channels were not included in cost estimates pending more detailed feasibility review

Existing Facilities

* N/A (No existing Class-IV facilities)

Class IV Bikeways (Separated Bikeways)

New Facilities

« Installation of One-Way Cycle Track on both sides of road with striped buffers and soft-hit posts

« Widening of street by 4 feet to accommodate new Class IV where curbside travel lane is less than 16 feet wide with general costs for widening and ROW acquisition

« Narrowing of vehicular lanes by restriping
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Table 3.4: Corridor Cost Estimates

New
Total Bikeways Project

Bikeways & Trails Cost
Corridor (miles) (miles) (millions) Cost Assumptions

A: Regional Parks Connector 13.80 1n.70 $40.0 Fairmont Pedestrian Bridge Project at SR-91 ($15.5M)

Requires widening along Serrano Ave. between Santiago Creek and Nohl
Ranch Rd. ($13.7M)

B: Lakeview - San Diego Creek 18.95 12.61 $26.6

C: Cambridge - Portola 19.60 19.30 $Nn.4

D: Taft Corridor 4.38 4.38 $2.2 Primarily enhancing existing Class-Il with buffered Class-II

E: Walnut - Chapman 8.78 7.31 $3.7

F: Santiago Canyon 10.30 10.30 $15.9 Addition of Class-I trail along Santiago Cyn Rd. ($12.3M)

G: Old Town - Great Park 9.10 7.96 $21.2 New pedestrian bridge over SR-133 from Towngate Rd. to Perimeter Rd.

Assumes costs for improvements within Great Park
Widening required on Irvine Blvd. between the Great Park and Alton Pkwy.

H: Warner - Edinger 9.73 6.51 $6.2 Requires new pedestrian bridge over Como Channel and Drainage Channel
along Edinger Ave. at Tustin Metrolink Station ($960K)

Class-I path with grading required near at the Jamboree Rd. underpass at
Como Channel ($2.3M)

I Laguna Canyon - Irvine 7.90 7.90 $13.9 Bicycle and Pedestrian Bridge over 1-405 along Laguna Canyon Rd. ($6M)
Station Major interchange crossing improvements required at SR-241/ Alton Pkwy
($2M)

J: Jeffrey Corridor 9.17 2.33 $13.6 I-5 Pedestrian Bridge at Jeffrey Rd. ($10.7M)
K: Bastanchury Corridor 9.16 9.16 $33.4 Major interchange crossing improvements at Weir Canyon Rd. at SR-91
($2M)

Requires widening of Serrano Ave. between Weir Canyon Rd. and Canyon
Rim Rd. ($8.5M)

TOTAL 120.87 99.46 $187.9

Note: The costs shown above are high-level estimates based on averages of similar facilities. Costs Include costs for sign installations at intersections, major intersection improvements, grading
and retaining walls, and other anticipated construction costs including bridges, but do not include environmental clearance, design, utility impacts, or maintenance costs.
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4.0 ACTION PLAN

OCTA and the local jurisdictions will continue to work together to advance concepts along the regional
bikeway network. There are numerous opportunities along the proposed regional bikeway corridors for
early action efforts (see Figure 4.1). Potential actions that could be taken in the near term include: more-
detailed evaluation, neighborhood outreach, grant funding pursuit, and final design.

Figure 4.1 Early Action Projects Opportunities Map
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4.1 EARLY ACTION PROJECT EXAMPLES

The following specific projects are a few examples of early action projects already in the pipeline or
ready to be advanced:

Corridor A, Fairmont Bridge: This concept requires a bridge
crossing over the 91 freeway and the Santa Ana River at Fairmount
Avenue. This will connect Anaheim Hills with the bikeway along
the north bank of the river. The City of Anaheim identified this, and
other bridges, to better connect the hills with the river trail. Having
this bridge in both the City bike plan and the regional study will
strengthen its funding eligibility. A concept for the bridge is shown,

but early actions will focus on securing money to plan and design
the bridge. | Example Bridge Concept

:mh—_

Corridor F, Santiago Canyon Road Safety Improvements:
Currently, Santiago Canyon Road serves the canyon
communities, but is also very popular with motorists,
motorcyclists and bicyclists who enjoy the natural scenic
beauty hardtofindelsewherein Orange County. The County
of Orange has already pursued funding for general safety
improvements but this is now another tool to strengthen
their next pursuit of funds for more safety improvements
to serve all users. Improvements could include a buffered
bike lane, enhanced warnings for curves such as flashing beacons and reflective markers, and surface
treatments for high friction.

Corridor G, Tustin Main Street: Aligned with efforts

by the City of Tustin, Corridor G could benefit from a . A il ‘ ;
dramatic redesign of Main Street in front of the Civic TTTT T T T Y - T'T'T'
Center leading into the Downtown. As shown in the £ e £ —

concepts at right, improvements on Main Street could
include wider sidewalks, bike lanes, a landscaped
median, and a gateway arch to link the Civic Center
area with Old Town. These ideas have already been
reviewed at the City of Tustin, and the regional
bikeway study helps build momentum for this positive change.

Corridor J, JOST Bridge: Another project with a lot of
momentum is the Jeffrey Open Space Trail (JOST) along
Corridor J. As with the Fairmont Bridge concept in Anaheim,
having this bridge idea in the regional study will strengthen
its funding eligibility. The existing 1-405 shared use path
bridge on the JOST is shown, above, as an example.

Existing JOST Bridge

65



4.2 PROGRAMMATIC RECOMMENDATIONS

Of the five E's of bicycle planning, four are related to programs: encouragement, education, enforcement
and evaluation. Programs should complement engineering improvements such as bike paths, lanes,
and routes by providing the education and encouragement to ensure that the facilities get maximum
utilization.

4.2.1 ENCOURAGEMENT

OCTA has prioritized the advancement of bicycling in Orange County, which includes safety programs
and community events. Each year, OCTA leads the celebration of National Bike Month in May with local
events and bicycling promotions.

OCTA’s safety program has created entertaining and educational videos, brochures and other pieces
of collateral to raise awareness for general safety topics, the three feet for safety act, wrong-way riding
and visibility during low-light conditions. The safety program also consists of organizing educational
outreach events like bicycle rodeos, school assemblies and community bicycling events.

Whether you bike to work or school, for exercise or recreation - bicycling is a fun, healthy and efficient
way to travel in Orange County and OCTA is dedicated to making our streets safer for all road users.

Safe Routes to School Program

The National Center for Safe Routes to School (www.saferoutesinfo.org) provided program tools which
focus on both education and infrastructure development with the goal of increasing the number of
children who walk and bike to school on a regular basis. The program offers promotional and educational
materials to help communities develop effective safe routes to schools programs.

The statewide Active Transportation Program (ATP) for funding bike and pedestrian programs includes
funding opportunities for SRTS programs. These grants can be used for either infrastructure or
educational programs that promote children walking and biking to school. One of the advantages of
SRTS grants is that they require no local match. For more on funding opportunities, see Chapter 6.

National Bike month

National Bike Month is a nationwide event held in May of each year. The intent of the month long
campaign is to increase awareness of bicycling, its benefits and impact, as well as encourage bicycling
across all segments of the population. OCTA has an active campaign each May that includes bike-
to-work day, and events throughout the month. In addition, many of the cities in District 5 hold their
own bike-related events. For more information on National Bike Month, go to the League of American
Bicyclists website: www.bikeleague.orag/bikemonth.
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Employer-Based Encouragement Programs

Many companies, OCTA, and participating cities can work with or provide information to employees
about commuting by bicycle. The annual award-winning City of Portland SmartTrips program, which
has consistently shown a 9-13% reduction in drive-alone trips in the selected target area since 2004
at a cost of approximately $20 per household, is a good reference example for an evidence-based
program that can be implemented easily in District 3. More information at: http://www.portlandoregon.

gov/transportation/43801

Bike Fleet

Cities and large employers are starting to see the benefit in developing bike fleets for employee use
during the day. They can be used for errands or meetings during the day, or recreational rides during
lunch. Many of these daytime trips, particularly within a downtown or employment center, are within
bicycling distance. Bike fleets reduce a public agency’s dependence on automobile fleets or personal
vehicles and associated employer reimbursements. Because several Orange County cities have multiple
divisions in separate buildings, many of which are relatively close to one another, a municipal bike fleet
could be a great asset to city employees.

Employer/Employee Incentives

Employers can lower their FICA and Federal income tax costs by offering employees up to $220 per
month for transit use and bicycle commuting through the Federal Commuter Choice program. Options
exist so employers have more flexibility in affording the full Commuter Benefit. These include partial
employer subsidies (“fare share benefit”) and pre-tax deductions.

Launch Party for New Bikeways

When a new bikeway is built, some residents will become aware of it and use it, while others may not
realize that they have improved bikeway options available. Conducting opening events where you invite
local dignitaries, school groups, bike clubs, and local businesses to participate is a great way to help raise
early awareness and use of new facilities.

Open Street Events

Open streets events have many names: Sunday Parkways, Ciclovias, Summer Streets, and Sunday Streets.
These events have become increasingly popular across the country. In Southern California, these events
have been hosted from Los Angeles to Santa Ana, Garden Grove, and San Diego. Los Angeles’ events
routinely attract over 100,000 participants and have encouraged large numbers of people who do not
regularly ride a bike to come out and enjoy car-free city streets.

One of the many benefits of these events is highlighting the businesses along the route and showing
people how easy it is to dine and shop by bike. A recent study from UCLA, titled “Economic impacts
of CicLAvia Study Finds Gain To Local Businesses” discusses the significant economic impact of these
events.

For a guide to conducting an open streets event, go to the Alliance for Biking and Walking website:
www.bikewalkalliance.org/resources/reports/open-streets-guide.
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Bicycle Friendly Community

The League of American Bicyclists (LAB) recognizes communities that improve bicycling conditions
through education, encouragement, enforcement and evaluation programs. Communities can achieve
platinum, gold, silver, or bronze status or an honorary mention. Bicycle friendliness can indicate that a
community is healthy and vibrant. Like good schools and attractive downtowns, bicycle friendliness can
increase property values, spur business growth and increase tourism. In District 3, the City of Irvine is
currently recognized as a silver-level Bicycle Friendly Community.

For information on the advantages of being recognized as a bike friendly community and on obtaining
bike friendly status see the League of American Bicyclists website www.bikeleague.org/bfa.

4.2.2 EDUCATION

Bicycle Resource Website

Educating both bicycles and motorists is an important aspect of being bike friendly. Bicyclists need to
understand safe bicycling behavior and the basics of bicycle maintenance. They need to understand
how to deal with traffic as well as pedestrians and other bicyclists. Motorists need to understand that
bicyclists have the same rights that vehicle drivers have. Now motorists need to understand safety rules,
such as the 3-foot law.

OCTA hosts several pages dedicated to bicycling and bicycle safety: http://www.octa.net/share-the-ride
bike/riding-in-orange-county/oc-bikeways-map

* Advertisements for all bikeways after implementation
. Bicycling tips including information on how to:
 Carry items using baskets and panniers
*  Properly lock a bike
* Ride in the rain with help from fenders and rain gear
 Tips can also include information on the importance of bicycle lights and reflectors.
. Bikeway maintenance and repair phone numbers
. Bicycle events calendar
. Bicycle traffic skills classes information

. Multilingual versions
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Bicycle resource websites may also include:
Marketing Concurrent with New Facilities

Education about new facilities can help notify and educate both cyclists and motorists about newly
installed facilities. OCTA has a history of effective marketing using local events to highlight new facilities.
These include special events associated with opening segments of facilities, such as ribbon cutting
ceremonies and bike rides where local private and governmental entities are invited to participate, along
with local school and youth groups.

Social media and the web are also important tools for marketing new facilities. A recent example of
a marketing campaign associated with the OC Loop, a 66-mile largely off-street bike and pedestrian
facility that connects northern inland OC with the beach communities can be found at www.octa.net/
OCLOOP

A marketing campaign that highlights bicyclists and pedestrian safety is an important part of creating
public awareness. OCTA has a strong history of creating community outreach programs, using social
media, and creating public service messages including items such as banner ads, in particular those
placed on OCTA buses. Another good example using these placements is Los Angeles Metro’s Every
Lane is a Bike Lane Campaign, which offers a compelling take on “share the road”: http://thesource.
metro.net/2013/04/11/every-lane-is-a-bike-lane

OCTA’s yearly Bike Month Campaign has been very effective at conveying a safety message for both
motorists and bicyclists. Funding sources for similar campaigns that can be conducted at the city level
are discussed in Chapter 6.

Adult Bicycling Traffic Skills Classes

Most adult bicyclists have not received any formal training on safe bicycling practices, the rules of the
road, and bicycle handling skills. If they received any bike education at all, it was most likely as a child.
Now, many of the adults who are being encouraged to return to bicycling feel uncomfortable, in many
cases, even riding in their neighborhood.

Adult classes offered by League of American Bicyclist certified instructors are available by contacting
www.bikeleague.org. These courses combine some short lectures about riding skills and simple bike
maintenance. More importantly they offer the bicyclist the opportunity to learn new skills or refresh old
skills in a safe environment, accompanied by a certified instructor.

Youth Bicycle Skills Classes

School-based bicycle education programs educate students about the rules of the road and safe
bicycling skills. Safe routes to schools (SRTS) educational grants are available for these programs, which
are typically offered for upper elementary and middle school age children. Funding strategies for these
programs is discussed in Chapter 6.

Bike trains and walking school buses, where parents or staff guide students to and from school over a
set route at a set time, are being added in more and more schools across Southern California. In some
cases these are formal programs that are sponsored by the school. In other cases the programs are
organized and coordinated informally by parents who want the children to have the opportunity to walk
and/or bike to school. These programs allow children with different skill levels to interact and provide an
alternative to the class-room or school-yard based training.
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4.2.3 ENFORCEMENT

Bicycle Patrol

Police bicycle patrols not only increase the mobility of officers in dense areas but also offer the opportunity
for officers to interact with bicyclists in a non-confrontational, low key manor. Bicycle patrol officers
know both the law as well as the challenges faced by bicyclists on a day-to-day basis. These officers can
demonstrate and explain safe riding techniques as well as provide enforcement if appropriate.

Speed Feedback Signs and Rest in Red Signals
P 9 9 Pedestrian Injuries at Impact Speeds

Vehicle speeds greatly affect the severity of the
crash for the bicyclist or pedestrian. The figure 40 mph _
to the right, previously discussed in the Rationale 85% death 15% injured
section (Section 2.2), shows that at a speed of

20 MPH, 50%. the percentage of pedestrians 30 MP [N

! e T oy P
being killed in a crash is under 5% but at a speed A3% death 0% Injurgd V% Lanin]Ured

of 40 MPH, the percentage is 85% (http://quide. 20 mph _

saferoutesinfo.org/engineering/slowing_down 5% death 65% fnjured 30% uninjured

traffic.cfm).

Speed feedback signs have been shown to be an effective means of making the driver more aware of
their speed and encouraging them to reduce their speed.

A relatively new traffic engineering tool involves setting traffic lights for when vehicles approach a signal
over the legal speed limit, the light turns red. Once the vehicle slows to below the limit, it will turn green,
allowing the vehicle to proceed. The City of Long Beach has recently installed these with success at two
locations.

Targeted Enforcement

Targeted enforcement uses the focused efforts of police officers at known locations where compliance is
low. According to the Federal Highway Traffic Administration (FHWA) these programs are most effective
when crash, citation or other sources of information suggests that the site is unusually hazardous due to
illegal driving practices.

According to the FHWA, "The advantage of targeted enforcement is that it can be implemented in a very
short period of time and identified problems can be addressed almost immediately. The disadvantage
is that the effectiveness is usually measured in terms of days and perhaps weeks, rather than months or
years."

Adult Bicycle Education Diversion Program

The State of California’s Assembly Bill 902 authorizes adult bicycle diversion programs. In these
programs, when bicyclists are given a traffic ticket they are provided the opportunity to take a bike
education program rather than paying the full price of the ticket.
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4.2.4 EVALUATION

Evaluation programs measure and evaluate the impact of projects, policies and programs.

Surveys

Surveys are useful for eliciting infrastructural deficiency and attitudinal information. These may be
intercept surveys conducted in the field during events or in locations such as bike shops. They may also
be conducted online. For this report both online and face-to-face surveys were used to collect both
behavioral information as well as indications of preferred routes and to determine corridor rankings.

Counts

Bike counts are an important part of any bike program. As the National Bicycle and Pedestrian
Documentation Project says, "One of the greatest challenges facing the bicycle and pedestrian field is
the lack of documentation on usage and demand. Without accurate and consistent demand figures, it is
difficult to measure the impacts of investments in these modes.”

Standard forms and instructions for bike counts can be downloaded from the National Bicycle and
Pedestrian Documentation Project website (www.bikepeddocumentation.org).

In addition to yearly counts, counts can be done on a
before and after basis to show the impact of a specific
project. Most projects that are funded by government
grants routinely incorporate these counts into the
project plans.

Recently, several cities have started to use automated
counters that are useful in collecting long term counts,
establishing daily, weekly, or monthly variations,
and almost always requiring fewer person hours.
San Diego reflects the region’s counts on a publicly
accessible website: http://www.eco-public.com
ParcPublic/?id=68]1

The photo at right shows one form of counter that has
recently been installed on the Santa River Trail.

Several other cities including Portland, OR, Minneapolis,
MN and Arlington, VA, are installing totem counters such
as the one shown on the bottom right. These counters
not only keep track of the number of bicyclists, but
visibly display the results on a real time basis.

The Santa Ana River Trail in Yorba Linda,
near the intersection of E. La Palma Ave
and Via Lomas de Yorba E.

Automated counters are an important element in helping determine the effectiveness of bike programs.
With their effectiveness and efficiency in data collection and their reasonable costs ($2,000-$3,000 or
less per installation), they can be incorporated in most future projects.
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A recent project sponsored jointly by SCAG and the
Los Angeles County MTA is designed to help compile,
organize, make accessible and create a standard for
bike count data in Southern California. As a result of
the project, a clearinghouse for bike count data has
been created and is being maintained by UCLA. The
project includes information on best practices and
forms for bike counts, a literature review, and a white
paper on bike counts, travel demand modeling, and
benefits estimation. For more information on the Bike
Count Clearinghouse see www.bikecounts.luskin.

ucla.edu.

Photo Source: Eco-Counter

4.2.5 BICYCLE AND TRAILS REPORT CARD

Assess progress towards achieving the goals of this
Strategy with regular updates for City staff, elected
officials, and the general public.

It is important to track accomplishments, relate
information regarding setbacks or delays, and
dynamically adjust whether the Strategy is meeting
its stated timeline and objectives. This report should
include relevant cycling metrics (number of riders,
new on-street and off-street biking facility miles,
major completed projects, crashes) and may also
include information on user satisfaction, public
perception of safety, or other qualitative data that
have been collected and are related to walking and

Reports should be shared with the public
bicycling. Cumulative bikeway and trail mileage to demonstrate the region’s commitment to
should be shown to demonstrate long-term progress  jmproving walking and cycling.

in improving infrastructure.

Residents at each of the roundtable events expressed an interest in tracking the progress of this plan,
as well as receiving regular updates regarding trail closures or roadwork. Inter-agency and Cities
cooperation will be critical to ensure the information is as current as possible.

Sample annual reports:

City of New York - NYC: http://www.nyc.gov/html/dcp/pdf/transportation/bike_survey.pdf

City of San Francisco - San Francisco, CA: http://www.sfbike.org/download/reportcard 2006/SF
bike_report_card_ 2006.pdf

City of Seattle’s Bicycle Report Card http://faculty.washington.edu/ostergrn/CommuterProfiles
infoAboutCommutingModes/BicycleReportcard web.pdf

City of Cincinnati’s Bike Report Card

http://www.cincinnati-oh.gov/bikes/news/bike-report-card-shows-progress
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5.0 BICYCLE FACILITY TOOLKIT

5.1 INTRODUCTION

This chapter is intended to assist the Orange County Transportation Authority and local jurisdictions
within the District 3 study area in the selection and design of bicycle facilities. District 3 is unique from
the other Districts in Orange County in which corridors are on major arterials due to the topography
of District 3. Many of these corridors have existing bike lanes; however an extensive shared-use path
network also exists throughout District 3.

The following pages pull together best practices by facility type from public agencies and municipalities
nationwide. Within the design section, treatments are covered within a single-sheet tabular format
relaying important design information and discussion, example photos, schematics (if applicable),

and existing summary guidance from current or upcoming draft standards. Existing standards are
referenced throughout and should be the first source of information when seeking to implement any of
the treatments featured here.

5.1.1 NATIONAL STANDARDS

Several agencies and organizations provide design standards for bike facilities in the US. The most
commonly used manuals that outline these standards are listed below.

Guide for tha Bavelopmeni of
Bicycle Fuacilities

N3 » Fowrth Editian

Manuul on Uniform
Traffic Control Devices

Guide for the
Planning, Design,

and Operation

of Pedestrian Facilities

-

The Federal Highway Administration’s Manual on Uniform Traffic Control Devices (MUTCD) defines the
standards used by traffic engineers nationwide to install and maintain traffic control devices on all public
streets, highways, bikeways, and private roads open to public traffic. The FHWA MUTCD forms the basis
of the California MUTCD, which is the standard used by most cities in California.
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To further clarify the MUTCD, the FHWA created a table of contemporary bicycle facilities that lists
various bicycle related signs, markings, signals, and other treatments and identifies their official status
(e.g., can be implemented, currently experimental). See Bicycle Facilities in the Manual on Uniform Traffic
Control Devices.

Some newer bikeway treatments may not be explicitly covered by the MUTCD, and as such are often
subject to experiments, interpretations and official rulings by the FHWA. The MUTCD Official Rulings is a
resource that allows website visitors to obtain information about these supplementary materials. Various
documents (such as incoming request letters, response letters from the FHWA, progress reports, and
final reports) are available on the site.

American Association of State Highway and Transportation Officials (AASHTO) Guide for the
Development of Bicycle Facilities, updated in June 2012 provides guidance on dimensions, use, and
layout of specific bicycle facilities. The standards and guidelines presented by AASHTO provide basic
information, such as minimum sidewalk widths, bicycle lane dimensions, detailed striping requirements
and recommended signage and pavement markings.

The National Association of City Transportation Officials’ (NACTO) 2014 Urban Bikeway Design Guide is
the newest publication of nationally recognized bikeway design standards, and offers guidance on the
current state of the practice designs. The intent of the guide is to offer substantive guidance for cities
seeking to improve bicycle transportation in places where competing demands for the use of the right
of way present unique challenges. All of the NACTO Urban Bikeway Design Guide treatments are in use
internationally and in many cities around the US.

Meeting the requirements of the Americans with Disabilities Act (ADA) is an important part of any
bicycle and pedestrian facility project. The United States Access Board’s proposed Public Rights-of-Way
Accessibility Guidelines (PROWAG) and the 2010 ADA Standards for Accessible Design (2010 Standards)
contain guidance and standards, respectively, for the construction of accessible facilities. This includes
requirements for sidewalk curb ramps, slope requirements, and pedestrian railings along stairs.

Some of these treatments are not directly referenced in the current versions of the AASHTO Guide or
the MUTCD, although many of the elements of these treatments are found within these documents. In
all cases, engineering judgment is recommended to ensure that the application makes sense for the
context of each treatment, given the many complexities of urban streets.

Below is a list of the websites associated with these standards and guides and their associated manuals.

1. FHWA. Bicycle Facilities and the Manual on Uniform Traffic Control Devices. 2011. http://www.
fhwa.dot.gov/environmentlbikeped/mutcdbike.htm

2. MUTCD Official Rulings. FHWA.. http://mutcd.fhwa.dot.gov/orsearch.asp

3. http://nacto.org/cities-for-cycling/design-guide

4 http://www.access-board.gov/guidelines-and-standards/streets-sidewalks
public-rights-of-way

5 _http://www.ada.gov/2010ADAstandards_index.htm
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5.1.2 STATE STANDARDS AND GUIDELINES
California Highway Design Manual (HDM) (2012)

fet

88 o

This manual establishes uniform policies and procedures to carry out highway design functions for the
California Department of Transportation. The 2012 edition incorporated Complete Streets focused revisions
to address Caltrans Deputy Directive 64-R-1.

Under existing California law, all local agencies responsible for the development or operation of bikeways or
roadways where bicycle travel is permitted must utilize Caltrans adopted design criteria and specifications
as contained in the HDM and MUTCD. For bikeways that do not meet these standards, cities and counties
can apply for a design exception from Caltrans. However, according to the Legislative Analyst's review
during passage of Assembly Bill 1193 in 2014, "local governments complain that the process is cumbersome
and time-consuming. In contrast, cities and counties may, but are not required to, utilize the HDM when
designing local streets and roads.” AB 1193 allows local governments to adopt alternative national criteria,
such as AASHTO's or NACTO's.

Complete Intersections: A Guide to Reconstructing Intersections and Interchanges for Bicyclists and
Pedestrians (2010)

This Caltrans reference guide presents information and concepts related to improving conditions for
bicyclists and pedestrians at major intersections and interchanges. The guide can be used to inform minor
sighage and striping changes to intersections, as well as major changes and designs for new intersections.

Main Streets: Flexibility in Design & Operations (2013)

This Caltrans booklet is an informational guide that reflects many of the recent updates to the Caltrans
manuals and policies that improve multimodal access, livability and sustain ability within the transportation
system. The document will help users locate information about standards and procedures descried in
the Caltrans Highway Design Manual (HDM), the California Manual on Uniform Traffic Control Devices
(California MUTCD) and the Project Development Procedures Manual (PDPM) www.dot.ca.gov/hq
LandArch/mainstreet/main_street _3rd_edition.pdf

NCHRP Legal Digest 53: Liability Aspects of Bikeways (2010)

This digest is a useful resource for city staff considering innovative engineering solutions to localized
issues. The document addresses the liability of public entities for bicycle collisions on bikeways as well
as on streets and highways. The report will be useful to attorneys, transportation officials, planners,
maintenance engineers and all persons interested in the relative rights and responsibilities of motorists
and bicyclists on shared roadways.

New Legislation Allowing Safety Standards Other Than Caltrans’ HDM: AB 1193

AB 1193, signed into law on September 22, 2014, allows local agencies to adopt, by resolution, safety
standards for bikeways other than Caltrans' Highway Design Manual. According to the Legislative Analyst,
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AB 1193 "allows local governments to deviate from state criteria when designing bikeways, but does not
give them complete control. Cities and counties that elect to use design criteria not contained within
the HDM would have to ensure that the alternative criteria have been reviewed and approved by a
qualified engineer, are adopted by resolution at a public meeting, and adhere to guidelines established
by a national association of public agency transportation officials, such as the National Association of
City Transportation Officials.” The bill also expands the definition of bikeways to include cycle tracks or
separated bikeways, also referred to as "Class IV bikeways,” which promote active transportation and
provide a right-of-way designated exclusively for bicycle travel adjacent to a roadway and which are
protected from vehicular traffic. Types of separation include, but are not limited to, grade separation,
flexible posts, inflexible physical barriers, or on-street parking.

5.1.3 BICYCLE FACILITY STANDARDS COMPLIANCE

Some of these bicycle facilities covered by these guidelines are not directly referenced in the current
versions of the California Highway Design Manual or the California MUTCD, although many of the elements
of these treatments are found within these documents. An "X" marking in Table 5.1 below identifies the
inclusion of a particular treatment within the national and state design guides. A "-" marking indicates
a treatment may not be specifically mentioned, but is compliant assuming MUTCD compliant signs and
markings are used.

In all cases, engineering judgment is recommended to ensure that the application makes sense for the
context of each treatment, given the many complexities of urban streets.

Table 5.1: National and State Design Guides

Caltrans NACTO
Highway Urban Bikeway
Caltrans Design Manual Design Guide
CA MUTCD (2014) (2015) (2014)

Signed Shared Roadway X

Marked Shared Roadway X X
Bicycle Boulevard - X
Bicycle Lane X X X
Buffered Bicycle Lane X - X
Cycle Tracks (Protected Bikeways) X X
Bike Box Experimental X
Bike Lanes to the left of Right Turn Only Lanes X X
Green-Colored Bike Lanes in Conflict Areas FHWA Interim Approval (IA-14) X
Combined Bike Lane/Turn Lane Disallowed X
Two-Stage Turn Queue Boxes At T-intersections X
Intersection Crossing Markings X X
Wayfinding Sign Types & Placement X X
Wayfinding Sign Placement X X
Bicycle Signal Heads X X
Active Warning Beacons X X
Pedestrian Hybrid Beacons X X
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5.2 BICYCLE FACILITY SECTION

The specific bicycle facility type that should be
provided dependsonthesurrounding environment
(e.g. auto speed and volume, topography, and
adjacent land use) and expected bicyclist needs
(e.g. bicyclists commuting on a highway versus
students riding to school on residential streets).

FACILITY SELECTION GUIDELINES

There are no ‘hard and fast’ rules for determining
the most appropriate type of bicycle facility for
a particular location - roadway speeds, volumes,
right-of-way width, presence of parking, adjacent
land uses, and expected bicycle user types are
all critical elements of this decision. Studies find
that the most significant factors influencing
bicycle use are motor vehicle traffic volumes
and speeds. Additionally, most bicyclists prefer
facilities separated from motor vehicle traffic or
located on local roads with low motor vehicle
traffic speeds and volumes. Because off-street
pathways are physically separated from the
roadway, they are perceived as safe and attractive
routes for bicyclists who prefer to avoid motor
vehicle traffic. Consistent use of treatments and
application of bikeway facilities allow users to
anticipate whether they would feel comfortable
riding on a particular facility, and plan their trips
accordingly. This section provides guidance on
various factors that affect the type of facilities
that should be provided.
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5.2.1 FACILITY CLASSIFICATION

Description

Consistent with bicycle facility classifications throughout
the nation, these Bicycle Facility Design Guidelines identify
the following classes of facilities by degree of separation
from motor vehicle traffic.

Shared roadways (Class Ill) are bikeways where bicyclists
and cars operate within the same travel lane, either side by
side or in single file depending on roadway configuration.
The most basic type of bikeway is a signed shared roadway.
This facility provides continuity with other bicycle facilities
(usually bike lanes), or designates preferred routes through
high-demand corridors.

Shared roadways may also be designated by pavement
markings, signage and other treatments including
directional signage, traffic diverters, chicanes, chokers and
/or other traffic calming devices to reduce vehicle speeds
or volumes. Such treatments often are associated with
Neighborhood Greenways.

Separated Bikeways (Class ), such as bike lanes,

use signage and striping to delineate the right-of-way
assigned to bicyclists and motorists. Bike lanes encourage —
predictable movements by both bicyclists and motorists. :

Cycle Tracks (Class IV) are exclusive bike facilities that
combine the user experience of a separated path with the
on-street infrastructure of conventional bike lanes.

Shared Use Paths (Class I) are facilities separated from
roadways for use by bicyclists and pedestrians.
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5.2.2 RANGE OF BICYCLE FACILITIES

The following continua illustrate the range of bicycle facilities applicable to various roadway environments, based on the
roadway type and desired degree of separation. Engineering judgment, traffic studies, previous municipal planning efforts,
community input and local context should be used to refine criteria when developing bicycle facility recommendations

for a particular street. In some corridors, it may be desirable to construct facilities to a higher level of treatment than those
recommended in relevant planning documents in order to enhance user safety and comfort. In other cases, existing and/
or future motor vehicle speeds and volumes may not justify the recommended level of separation, and a less intensive
treatment may be acceptable.

Least Protected Most Protected

Arterial/Highway Bikeway Continuum (without curb and gutter)

Shared Lane  Marked Wide  Shoulder Wide Shoulder Cycle Track: Shared Use Path
Curb Lane Bikeway Bikeway protected with
’ barrier

Arterial/Highway Bikeway Continuum (with curb and gutter)

Marked Wide Conventional Buffered Cycle Track: at-grade, Cycle Track: Cycle Track: curb
CurblLane  Bicycle Lane Bicycle Lane protected with protected with separated
parking barrier

TIIIIIIIS

Collector Bikeway Continuum

Shared Lane Marked Wide  Conventional ~ Wide Bicycle Buffered
Curb Lane Bicycle Lane Lane Bicycle Lane
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5.3 SHARED-USE PATHS

A shared use path allows for two-way, off-street bicycle
use and also may be used by pedestrians, skaters,
wheelchair users, joggers and other non-motorized
users. These facilities are frequently found in parks, along
rivers, beaches, and in greenbelts or utility corridors
where there are few conflicts with motorized vehicles.
Path facilities can also include amenities such as lighting,
signhage, and fencing (where appropriate).

Key features of shared use paths include:
- Frequent access points from the local road network.

- Directional signs to direct users to and from the
path.

«  Alimited number of at-grade crossings with streets
or driveways.

«  Terminating the path where it is easily accessible to
and from the street system.

- Separate treads for pedestrians and bicyclists when
heavy use is expected.
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5.3.1 GENERAL DESIGN PRACTICES
Description

Shared use paths can provide a desirable facility,
particularly for recreation, and users of all skill levels
preferring separation from traffic. Bicycle paths should
generally provide directional travel opportunities not
provided by existing roadways.

Guidance
Width

. 8feetis the minimum allowed for a two-way bicycle
path and is only recommended for low traffic
situations.

. 10 feet is recommended in most situations and will be
adequate for moderate to heavy use.

« 12feetis recommended for heavy use situations with
high concentrations of multiple users. A separate track
(5" minimum) can be provided for pedestrian use.

Lateral Clearance

« A 2foot or greater shoulder on both sides of the
path should be provided. An additional foot of lateral
clearance (total of 3') is required by the MUTCD for the
installation of signage or other furnishings.

- If bollards are used at intersections and access points,
they should be colored brightly and/or supplemented
with reflective materials to be visible at night.

Overhead Clearance

«  Clearance to overhead obstructions should be 8 feet
minimum, with 10 feet recommended.

Striping

+  When striping is required, use a 4 inch dashed yellow
centerline stripe with 4 inch solid white edge lines.

«  Solid centerlines can be provided on tight or blind
corners, and on the approaches to roadway crossings.

Discussion

Terminate the path where it is easily accessible to and from the street system, preferably at a controlled intersection or at
the beginning of a dead-end street.

Additional References and Guidelines Materials and Maintenance

AASHTO. Guide for the Development of Bicycle Facilities. 2012. Asphalt is the most common surface for bicycle paths.
FHWA. Manual on Uniform Traffic Control Devices. 2009. The use of concrete for paths has proven to be more
Flink, C. Greenways: A Guide To Planning Design And Development. durable over the long term. Saw cut concrete joints rather
1993. :

than troweled improve the experience of path users.
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5.3.2 PATHS IN RIVER AND UTILITY CORRIDORS

Description Guidance

Utility and waterway corridors often offer excellent Shared use paths in utility corridors should meet or exceed
shared use path development and bikeway gap closure general design practices. If additional width allows, wider
opportunities. Utility corridors typically include powerline paths, and landscaping are desirable.

and sewer corridors, while waterway corridors include

canals, drainage ditches, rivers, and beaches. These

corridors offer excellent transportation and recreation Any access point to the path should be well-defined with

opportunities for bicyclists of all ages and skills. appropriate signage designating the pathway as a bicycle
facility and prohibiting motor vehicles.

Access Points

Path Closure

Public access to the shared use path may be prohibited
during the following events:

+  Canal/flood control channel or other utility
maintenance activities

« Inclement weather or the prediction of storm
conditions

Discussion

Similar to railroads, public access to flood control channels or canals may be undesirable. Hazardous materials, deep water
or swift current, steep, slippery slopes, and debris all may constitute risks for public access. Appropriate fencing may be
desired to keep path users within the designated travel way. Creative design of fencing is encouraged to make the path
facility feel welcoming to the user.

Additional References and Guidelines Materials and Maintenance

AASHTO. Guide for the Development of Bicycle Facilities. 2012. Asphalt is the most common surface for bicycle paths.

FHWA. Manual on Uniform Traffic Control Devices. 2009. The use of concrete for paths has proven to be more
Flink, C. Greenways: A Guide To Planning Design And Development. durable over the long term. Saw cut concrete joints rather

1993.
than troweled improve the experience of path users.
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5.3.3 PATHS IN ABANDONED RAIL CORRIDORS

Description Guidance

Commonly referred to as Rails-to-Trails or Rail-Trails, these Shared use paths in abandoned rail corridors should meet
projects convert vacated rail corridors into off-street paths. or exceed general design practices. If additional width
Rail corridors offer several advantages, including relatively allows, wider paths, and landscaping are desirable.

direct routes between major destinations and generally flat

In full conversions of abandoned rail corridors, the sub-

terrain.

base, superstructure, drainage, bridges, and crossings are
In some cases, rail owners may rail-bank their corridors as already established. Design becomes a matter of working
an alternative to a complete abandonment of the line, thus with the existing infrastructure to meet the needs of a
preserving the rail corridor for possible future use. rail-trail.
The railroad may form an agreement with any person, If converting a rail bed adjacent to an active rail line, see

public or private, who would like to use the banked rail line Shared Use Paths in Active Rail Corridors.
as a trail or linear park until it is again needed for rail use.

Municipalities should acquire abandoned rail rights-of-way

whenever possible to preserve the opportunity for trail

development.

Discussion

It is often impractical and costly to add material to existing railroad bed fill slopes. This results in trails that meet minimum
path widths, but often lack preferred shoulder and lateral clearance widths.

Rail-to-trails can involve many challenges including the acquisition of the right of way, cleanup and removal of toxic
substances, and rehabilitation of tunnels, trestles and culverts. A structural engineer should evaluate existing railroad
bridges for structural integrity to ensure they are capable of carrying the appropriate design loads.

Additional References and Guidelines Materials and Maintenance

AASHTO. Guide for the Development of Bicycle Facilities. 2012. Asphalt is the most common surface for bicyde paths.
FHWA. Manual on Uniform Traffic Control Devices. 2009. The use of concrete for paths has proven to be more
Flink, C. Greenways: A Guide To Planning Design And Development.

durable over the long term. Saw cut concrete joints rather

1993.
than troweled improve the experience of path users.
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5.3.4 PATHS IN ACTIVE RAIL CORRIDORS

Description

Rails-with-Trails projects typically consist of paths adjacent
to active railroads. It should be noted that some constraints
could impact the feasibility of rail-with-trail projects.

In some cases, space needs to be preserved for future
planned freight, transit or commuter rail service. In other
cases, limited right-of-way width, inadequate setbacks,
concerns about safety/trespassing, and numerous
crossings may affect a project’s feasibility.

Setback is based on
space constraints,
train frequency, train
speed and physical

Centerline

separation.

10-25"minimum

Guidance

Shared use paths in utility corridors should meet or exceed
general design standards. If additional width allows, wider
paths, and landscaping are desirable.

If required, fencing should be a minimum of 5 feet in
height with higher fencing than usual next to sensitive
areas such as switching yards. Setbacks from the active rail
line will vary depending on the speed and frequency of
trains, and available right-of-way.

Separation greater than 20" will result in a more
pleasant trail user experience and should be
pursued where possible.

Discussion

Railroads may require fencing with rail-with-trail projects. Concerns with trespassing and security can vary with the
volume and speed of train traffic on the adjacent rail line and the setting of the shared use path, i.e. whether the section

of track is in an urban or rural setting.

Additional References and Guidelines

AASHTO. Guide for the Development of Bicycle Facilities. 2012.
FHWA. Manual on Uniform Traffic Control Devices. 2009.
FHWA. Rails-with-Trails: Lessons Learned. 2002.

SCRRA. Rail-with-Trail Design Guidelines. 2010.

Materials and Maintenance

Asphalt is the most common surface for bicycle paths.
The use of concrete for paths has proven to be more
durable over the long term. Saw cut concrete joints rather
than troweled improve the experience of path users.
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5.3.5 LOCAL NEIGHBORHOOD ACCESSWAYS

Description

Neighborhood accessways provide residential areas

with direct bicycle and pedestrian access to parks, trails,
greenspaces, and other recreational areas. They most often
serve as small trail connections to and from the larger trail
network, typically having their own rights-of-way and
easements.

Additionally, these smaller trails can be used to provide
bicycle and pedestrian connections between dead-end
streets, cul-de-sacs, and access to nearby destinations not
provided by the street network.

8’ wide concrete access

trail from street e

axssnanaslh] ssssssssscily

8 wide
asphalt trail

Discussion

Guidance

L 5'minimum

Neighborhood accessways should remain open to the
public.

Trail pavement shall be at least 8' wide to
accommodate emergency and maintenance vehicles,
meet ADA requirements and be considered suitable
for multi-use.

Trail widths should be designed to be less than 8" wide
only when necessary to protect large mature native
trees over 18" in caliper, wetlands or other ecologically
sensitive areas.

Access trails should slightly meander whenever
possible.

ADA access

SINNNE

Neighborhood accessways should be designed into new subdivisions at every opportunity and should be required by

City/County subdivision regulations.

For existing subdivisions, Neighborhood and homeowner association groups are encouraged to identify locations
where such connects would be desirable. Nearby residents and adjacent property owners should be invited to provide

landscape design input.

Additional References and Guidelines

AASHTO. Guide for the Development of Bicycle Facilities. 2012.

FHWA. Manual on Uniform Traffic Control Devices. 2009.

FHWA. Federal Highway Administration University Course on Bicycle and
Pedestrian Transportation. Lesson 19: Greenways and Shared Use Paths.
2006.

NACTO. Urban Street Design Guide. 2013.

Materials and Maintenance

Asphalt is the most common surface for bicycle paths.
The use of concrete for paths has proven to be more
durable over the long term. Saw cut concrete joints rather
than troweled improve the experience of path users.
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5.4 PATH ROADWAY CROSSINGS

At-grade roadway crossings can create potential
conflicts between path users and motorists, however,
well-designed crossings can mitigate many operational
issues and provide a higher degree of safety and comfort
for path users. This is evidenced by the thousands of
successful facilities around the United States with at-
grade crossings. In most cases, at-grade path crossings
can be properly designed to provide a reasonable
degree of safety and can meet existing traffic and safety
standards. Path facilities that cater to bicyclists can
require additional considerations due to the higher
travel speed of bicyclists versus pedestrians.

Consideration must be given to adequate warning
distance based on vehicle speeds and line of sight, with
the visibility of any signs absolutely critical. Directing
the active attention of motorists to roadway signs may
require additional alerting devices such as a flashing
beacon, roadway striping or changes in pavement
texture. Signing for path users may include a standard
“STOP” or “YIELD” sign and pavement markings, possibly
combined with other features such as bollards or a bend
in the pathway to slow bicyclists. Care must be taken not
to place too many signs at crossings lest they begin to
lose their visual impact.

A number of striping patterns have emerged over the
years to delineate path crossings. A median stripe on

the path approach will help to organize and warn path
users. Crosswalk striping is typically a matter of local and
State preference, and may be accompanied by pavement
treatments to help warn and slow motorists. In areas
where motorists do not typically yield to crosswalk

users, additional measures may be required to increase
compliance.

86



OCTA

OC Foothills Bikeways Strategy

5.4.1 MARKED/UNSIGNALIZED CROSSINGS

Description

A marked/unsignalized crossing typically consists of a
marked crossing area, signage and other markings to slow
or stop traffic. The approach to designing crossings at
mid-block locations depends on an evaluation of vehicular
traffic, line of sight, pathway traffic, use patterns, vehicle
speed, road type, road width, and other safety issues such
as proximity to major attractions.

When space is available, using a median refuge island can
improve user safety by providing pedestrians and bicyclists
space to perform the safe crossing of one side of the street
atatime.

Discussion

Guidance

Maximum traffic volumes

«  <9,000-12,000 Average Daily Traffic (ADT) volume

« Upto 15,000 ADT on two-lane roads, preferably with a
median

«  Upto 12,000 ADT on four-lane roads with median
Maximum travel speed
- 35MPH

Minimum line of sight

« 25 MPH zone: 155 feet
« 35 MPH zone: 250 feet
« 45 MPH zone: 360 feet

Curves in paths help slow
path users and make them

Detectable warning aware of oncoming vehicles

strips help visually
impaired pedestrians
identify the edge of
the street

Unsignalized crossings of multi-lane arterials over 15,000 ADT may be possible with features such as sufficient crossing
gaps (more than 60 per hour), median refuges, and/or active warning devices like rectangular rapid flash beacons or
in-pavement flashers, and excellent sight distance. For more information see the discussion of active warning beacons.

On roadways with low to moderate traffic volumes (<12,000 ADT) and a need to control traffic speeds, a raised crosswalk
may be the most appropriate crossing design to improve pedestrian visibility and safety.

Additional References and Guidelines

AASHTO. Guide for the Development of Bicycle Facilities. 2012.
FHWA. Manual on Uniform Traffic Control Devices. 2009.

Materials and Maintenance

Locate markings out of wheel tread when possible to
minimize wear and maintenance costs.
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5.4.2 SIGNALIZED CROSSINGS

Description

Path crossings within approximately 400 feet of an existing
signalized intersection with pedestrian crosswalks are
typically diverted to the signalized intersection to avoid
traffic operation problems when located so close to an
existing signal. For this restriction to be effective, barriers
and signing may be needed to direct path users to the
signalized crossing. If no pedestrian crossing exists at the
signal, modifications should be made.

CROSSWALK [

R9-3bP

Discussion

Guidance

Path crossings should not be provided within
approximately 400 feet of an existing signalized
intersection. If possible, route path directly to the signal.

@~/ AW

In the US, the minimum distance a marked crossing can be from an existing signalized intersection varies from
approximately 250 to 660 feet. Engineering judgement and the context of the location should be taken into account
when choosing the appropriate allowable setback. Pedestrians are particularly sensitive to out of direction travel and
undesired mid-block crossing may become prevalent if the distance is too great.

Additional References and Guidelines

AASHTO. Guide for the Development of Bicycle Facilities. 2012.
AASHTO. Guide for the Planning, Design, and Operation of Pedestrian
Facilities. 2004.

Materials and Maintenance

If a sidewalk is used for crossing access, it should be kept
clear of snow and debris and the surface should be level
for wheeled users.
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5.4.3 OVERCROSSINGS

Description

Bicycle/pedestrian overcrossings provide critical non-
motorized system links by joining areas separated by
barriers such as deep canyons, waterways or major
transportation corridors. In most cases, these structures are
built in response to user demand for safe crossings where
they previously did not exist.

There are no minimum roadway characteristics for
considering grade separation. Depending on the type of
facility or the desired user group grade separation may be
considered in many types of projects.

Overcrossings require a minimum of 17 feet of

vertical clearance to the roadway below versus a
minimum elevation differential of around 12 feet for an
undercrossing. This results in potentially greater elevation
differences and much longer ramps for bicycles and
pedestrians to negotiate.

Path width of 14 feet preferred for shared
bicycle and pedestrian overcrossings

ADA generally limits \\~
ramp slopes to 1:20

17"'min. ——p

Discussion

Guidance

8 foot minimum width, 14 feet preferred. If overcrossing
has any scenic vistas additional width should be provided
to allow for stopping. A separate 5 foot pedestrian area
may be provided for facilities with high bicycle and
pedestrian use.

10 foot headroom on overcrossing; clearance below will
vary depending on feature being crossed.

Roadway: 17 feet
Freeway: 18.5 feet
Heavy Rail Line: 23 feet

The overcrossing should have a centerline stripe even if the
rest of the path does not have one.

Center line
striping

‘

Railing height of

42" min. l

Overcrossings for bicycles and pedestrians typically fall under the Americans with Disabilities Act (ADA), which strictly
limits ramp slopes to 5% (1:20) with landings at 400 foot intervals, or 8.33% (1:12) with landings every 30 feet.

Overcrossings pose potential concerns about visual impact and functional appeal, as well as space requirements

necessary to meet ADA guidelines for slope.

Additional References and Guidelines

AASHTO. Guide for the Development of Bicycle Facilities. 2012.
AASHTO. Guide for the Planning, Design, and Operation of Pedestrian
Facilities. 2004.

Materials and Maintenance

Potential issues with vandalism.

Overcrossings can be more difficult to clear of snow than
undercrossings.
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5.5 SEPARATED BIKEWAYS

Designated exclusively for bicycle travel, separated
bikeways are segregated from vehicle travel lanes by
striping, and can include pavement stencils and other
treatments. Separated bikeways are most appropriate on
arterial and collector streets where higher traffic volumes
and speeds warrant greater separation.

Separated bikeways can increase safety and promote
proper riding by:

Defining road space for bicyclists and motorists,
reducing the possibility that motorists will stray into
the bicyclists’ path.

- Discouraging bicyclists from riding on the sidewalk.
Reducing the incidence of wrong way riding.

«  Reminding motorists that bicyclists have a right to
the road.

— e — BT
~ Conventional BicycleLanes ..

_uffe'F{drBike an
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Design Needs of Bicyclists

The purpose of this section is to provide the facility designer with an understanding of how bicyclists operate and how
their bicycle influences that operation. Bicyclists, by nature, are much more affected by poor facility design, construction
and maintenance practices than motor vehicle drivers. Bicyclists lack the protection from the elements and roadway
hazards provided by an automobile’s structure and safety features. By understanding the unique characteristics and needs
of bicyclists, a facility designer can provide quality facilities and minimize user risk.

Bicycle as a Design Vehicle

Similar to motor vehicles, bicyclists and their bicycles exist in a variety of sizes and configurations. These variations occur in
the types of vehicle (such as a conventional bicycle, a recumbent bicycle or a tricycle), and behavioral characteristics (such
as the comfort level of the bicyclist). The design of a bikeway should consider reasonably expected bicycle types on the
facility and utilize the appropriate dimensions.

The figure below illustrates the operating space and physical dimensions of a typical adult bicyclist, which are the basis for
typical facility design. Bicyclists require clear space to operate within a facility. This is why the minimum operating width is
greater than the physical dimensions of the bicyclist. Bicyclists prefer five feet or more operating width, although four feet
may be minimally acceptable.

Standard Bicycle Rider Dimensions

Operating

Envelope
8! 4”

4
Al

Eye Level
5’

VN

Handlebar
Height
3’8"

y N

Physical Operating

Width
L 2’6”

z Minimum Operating
Width
4[

Preferred Operating Width
5[

Source: AASHTO Guide for the Development of Bicycle Facilities, 4th Edition. 2012.
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In addition to the design dimensions of a typical bicycle, there are many other commonly used pedal-driven cycles and
accessories to consider when planning and designing bicycle facilities. The most common types include tandem bicycles,
recumbent bicycles, and trailer accessories. The figure and table below summarize the typical dimensions for bicycle types.

Bicycle as Design Vehicle - Typical Dimensions

Standard Bicycle T).(plcal .
Type Dimensions
Bicycle Upright Adult  Physical width 2ft6in
Bicyclist
icyclis Operating width 4 ft
510" (Minimum)
Operating width 5 ft

Tandem (Preferred)

Bicycle Physical length 5ft10in
Physical height of 3ft8in
handlebars

8’ ! Operating height 8ft4in

Recumbent Eye height 5 ft

Bicvele Vertical clearance to 10 ft

Y obstructions (tunnel
height, lighting, etc)
Approximate center of 2 ft9in-3 ft
610" 1 gravity 4in
Standard Bicycle Recumbent Physical length 8 ft

Bicyclist . )
with Eye height 3ft10in
Child ‘ Tandem Physical length 8 ft

Bicyclist
Trailer

! f ! icyclist wi [ 10ft

311" 26" Bicyclist with  Physical length

child trailer
Physical width 2ft6in
Standard Bicycle y
with Child
Pedal Assist
Trailer 3'9 . . . . .
Bicycle as Design Vehicle - Design Speed Expectations
) . ) . ) ) Bicycle Typical
Bicycle as Design Vehicle - Typical Dimensions Type Feature Speed
Source: AASHTO Guide for the Development of Bicycle Facilities, 4th X .
Edition *AASHTO does not provide typical dimensions for tricycles. Upright Adult  Paved level surfacing 15 mph
Bicyclist . .
Crossing Intersections 10 mph
Downbhill 30 mph
R R Uphill 5-12 mph
Design Speed Expectations .
Recumbent Paved level surfacing 18 mph
The expected speed that different types of bicyclists can Bicyclist
maintain under various conditions also influences the design
of facilities such as shared use paths. The table to the right *Tandem bicycles and bicyclists with trailers have typical
provides typical bicyclist speeds for a variety of conditions. speeds equal to or less than upright adult bicyclists.
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5.5.1 BICYCLE LANE

Description Guidance

Bike lanes designate an exclusive space for bicyclists « 12 foot minimum from curb face to edge of bike lane.
through the use of pavement markings and signage. The
bike lane is located adjacent to motor vehicle travel lanes
and is used in the same direction as motor vehicle traffic. . 7foot maximum for marked width of bike lane.

Bike lanes are typically on the right side of the street, Greater widths may encourage vehicle loading in bike
between the adjacent travel lane and curb, road edge or lane. Configure as buffered bicycle lanes when a wider
parking lane. facility is desired.

«  14.5 foot preferred from curb face to edge of bike lane.

Many bicyclists, particularly less experienced riders, are
more comfortable riding on a busy street if it has a striped
and signed bikeway than if they are expected to share a
lane with vehicles.

MUTCD R3-17
(optional)

A Amarked separation can
reduce door zone riding. 4" white line or
parking “Ts”

6-8" white line

-«

8 OB

Discussion

Bike lanes adjacent to on-street parallel parking require special treatment in order to avoid crashes caused by an

open vehicle door. The bike lane should have sufficient width to allow bicyclists to stay out of the door zone while not
encroaching into the adjacent vehicular lane. Parking stall markings, such as parking “Ts” and double white lines create a
parking side buffer that encourages bicyclists to ride farther away from the door zone.

Additional References and Guidelines Materials and Maintenance
AASHTO. Guide for the Development of Bicycle Facilities. 2012. Paint can wear more quickly in high traffic areas or in
FHWA. Manual on Uniform Traffic Control Devices. 2009. winter climates. Bicycle lanes should be cleared of snow

NACTO. Urban Bikeway Design Guide. 2012. . .
through routine snow removal operations.
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5.5.2 BICYCLE LANE AND DIAGONAL PARKING

Description

In certain areas with high parking demand such as urban
commercial areas, diagonal parking can be used to
increase parking supply.

Back-in diagonal parking improves sight distances
between drivers and bicyclists when compared to
conventional head-in diagonal parking. Back-in parking is
best paired with a dedicated bicycle lane.

Conventional front-in diagonal parking is not compatible
or recommended with the provision of bike lanes, as
drivers backing out of conventional diagonal parking have
limited visibility of approaching bicyclists. Under these
conditions, shared lane markings should be used to guide
bicyclists away from reversing automobiles.

Front-in Diagonal Parking

Center placed shared
lane marking

Discussion

Additional References and Guidelines
AASHTO. Guide for the Development of Bicycle Facilities. 2012.

Guidance

Front-in Diagonal Parking

«  Shared lane markings are the preferred facility with
front-in diagonal parking

Back-in Diagonal Parking
«  5foot minimum marked width of bike lane

«  Parking bays are sufficiently long to accommodate
most vehicles (so vehicles do not block bike lane)

Back-in Diagonal Parking

Materials and Maintenance

Paint can wear more quickly in high traffic areas or in
winter climates. Bicycle lanes should be cleared of snow
through routine snow removal operations.
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5.5.3 BUFFERED BICYCLE LANE

Description

Buffered bike lanes are conventional bicycle lanes paired
with a designated buffer space, separating the bicycle
lane from the adjacent motor vehicle travel lane and/or
parking lane. Buffered bike lanes follow general guidance
for buffered preferential vehicle lanes as per MUTCD
guidelines (section 3D-01).

Buffered bike lanes are designed to increase the space
between the bike lane and the travel lane and/or parked
cars. This treatment is appropriate for bike lanes on
roadways with high motor vehicle traffic volumes and
speed, adjacent to parking lanes, or a high volume of truck
or oversized vehicle traffic.

Parking side buffer designed to
discourage riding in the “door zone”

lane

Discussion

Guidance

Colored pavement may be used at the
beginning of each block to discourage
motorists from entering the buffered

The minimum bicycle travel area (not including buffer)
is 5 feet wide.

Buffers should be at least 2 feet wide. If 3 feet or wider,
mark with diagonal or chevron hatching. For clarity at
driveways or minor street crossings, consider a dotted
line for the inside buffer boundary where cars are
expected to cross.

Buffered bike lanes can buffer the travel lane only, or
parking lane only depending on available space and
the objectives of the design.

MUTCD R3-17
(optional)

Frequency of right turns by motor vehicles at major intersections should determine whether continuous or truncated
buffer striping should be used approaching the intersection. Commonly configured as a buffer between the bicycle lane
and motor vehicle travel lane, a parking side buffer may also be provided to help bicyclists avoid the ‘door zone' of parked

cars.

Additional References and Guidelines

AASHTO. Guide for the Development of Bicycle Facilities. 2012.
FHWA. Manual on Uniform Traffic Control Devices. (3D-01). 2009.
NACTO. Urban Bikeway Design Guide. 2012.

Materials and Maintenance

Paint can wear more quickly in high traffic areas or in
winter climates. Bicycle lanes should be cleared of snow
through routine snow removal operations.
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Travel Side Buffered Bike Lane on Sloat Blvd (SR-35), San Francisco (Photo: Mark Dreger)

Travel Side Buffered Bike Lane on Nimitz Blvd, San Diego (Photo: BikeSD)
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Parking Side and Travel Side Buffered Bike Lane on Fifth Ave, San Diego (Photo: Paul Jamason)
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Two-Way Buffered Bike Lane on Brink Ave, Modesto (Photo: Streetsblog)
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5.5.2 CLASS IV SEPARATED BIKEWAY

Description Guidance

Protection is provided through physical barriers and can «  Separated bikeways should ideally be placed along
include bollards, parking, a planter strip, an extruded curb, streets with long blocks and few driveways or mid-

or on-street parking. Separated bikeways using these block access points for motor vehicles. Separated
protection elements typically share the same elevation as bikeways located on one-way streets have fewer
adjacent travel lanes. potential conflict areas than those on two-way streets.
Raised separated bikeways may be at the level of the + Insituations where on-street parking is allowed,
adjacent sidewalk or set at an intermediate level between separated bikeways shall be located between the

the roadway and sidewalk to separate the bikeway from parking lane and the sidewalk (in contrast to bike

the pedestrian area. lanes).

Separated bikeway

Openings in the barrier or curb are needed at ~ €an be raised or at
intersections and driveways or other access street level

points to allow vehicle crossing. Parking should
be set back 30 feet from minor intersections

or driveways to provide improved visibility for
bicyclists.

Discussion

Sidewalks or other pedestrian facilities should not be narrowed to accommodate the cycle track as pedestrians will likely
walk on the bikeway if sidewalk capacity is reduced. Visual and physical cues (e.g., pavement markings & signage) should
be used to make it clear where bicyclists and pedestrians should be traveling. If possible, separate the bikeway and
pedestrian zone with a furnishing zone.

Additional References and Guidelines Materials and Maintenance

NACTO. Urban Bikeway Design Guide. 2012. Barrier-separated and raised separated bikeways may

FHWA. Separated Bike Lane Planning and Design Guide. 2015. require special equipment for sweeping and cleaning.
Caltrans. Design Information Bulletin #89 - Class IV Bikeway Guidance.

2015
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Two-Way Cycle Track (Separated Bikeway) Westwood Blvd, Redondo Beach (Photo: Jim Lyle)
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5.6 SEPARATED BIKEWAYS AT INTERSECTIONS

Intersections are junctions at which different modes
of transportation meet and facilities overlap. An
intersection facilitates the interchange between
bicyclists, motorists, pedestrians and other modes

in order to advance traffic flow in a safe and efficient
manner. Designs for intersections with bicycle facilities
should reduce conflict between bicyclists (and other
vulnerable road users) and vehicles by heightening
the level of visibility, denoting clear right-of-way and
facilitating eye contact and awareness with other modes.
Intersection treatments can improve both queuing
and merging maneuvers for bicyclists, and are often
coordinated with timed or specialized signals.

The configuration of a safe intersection for bicyclists may
include elements such as color, signage, medians, signal
detection and pavement markings. Intersection design
should take into consideration existing and anticipated
bicyclist, pedestrian and motorist movements. In all
cases, the degree of mixing or separation between
bicyclists and other modes is intended to reduce the
risk of crashes and increase bicyclist comfort. The level
of treatment required for bicyclists at an intersection
will depend on the bicycle facility type used, whether
bicycle facilities are intersecting, and the adjacent street
function and land use.

__Two'Stage Turn Boxes =
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5.6.1 BIKE BOX

Description

A bike box is a designated area located at the head of

a traffic lane at a signalized intersection that provides
bicyclists with a safe and visible space to get in front of
queuing motorized traffic during the red signal phase.
Motor vehicles must queue behind the white stop line at
the rear of the bike box.

Guidance

14’ minimum depth

A“No Turn on Red” (MUTCD R10-11) sign shall be
installed overhead to prevent vehicles from entering
the Bike Box.

A“Stop Here on Red” sign should be post-mounted at
the stop line to reinforce observance of the stop line.

A“Yield to Bikes” sign should be post-mounted in
advance of and in conjunction with an egress lane to
reinforce that bicyclists have the right-of-way going
through the intersection.

An ingress lane should be used to provide access to
the box.

A supplemental “Wait Here" legend can be provided in
advance of the stop bar to increase clarity to motorists.

Wide stop lines used

NO
TURN —_—
ON RED
R10-15 variant
R10-11

TURNING
VEHICLES

May be combined with intersection
crossing markings and colored
bike lanes in conflict areas

L&

r

i
Vodh

Colored pavement can
be used in the box for
increased visibility

for increased visibility

Discussion
Bike boxes are considered experimental by the FHWA.

If used, colored pavemé
extend 50’ from the intq

Bike boxes should be placed only at signalized intersections, and right turns on red shall be prohibited for motor vehicles.
Bike boxes should be used in locations that have a large volume of bicyclists and are best utilized in central areas where
traffic is usually moving more slowly. Prohibiting right turns on red improves safety for bicyclists yet does not significantly

impede motor vehicle travel.

Additional References and Guidelines

NACTO. Urban Bikeway Design Guide. 2012.

FHWA. Interim Approval (IA-14) has been granted. Requests to use
green colored pavement need to comply with the provisions of
Paragraphs 14 through 22 of Section 1A.10. 2011.

Materials and Maintenance

Because the effectiveness of markings depends entirely
on their visibility, maintaining markings should be a high
priority.
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5.6.2 COLORED BIKE LANE IN CONFLICT AREAS
Description

Colored pavement within a bicycle lane increases the
visibility of the facility and reinforces priority of bicyclists in
conflict areas.

Guidance R4-4

«  Green colored pavement was given interim approval
by the Federal Highways Administration in March
2011. See interim approval for specific colored
pavement standards.

. The colored surface should be skid resistant and
retro-reflective.

«  A"Yield to Bikes” sign should be used at intersections
or driveway crossings to reinforce that bicyclists have
the right-of-way in colored bike lane areas.

RIGHT TURN LANE

YIELD TO BIKES ||

Normal white dotted
edge lines should
define colored space

BeEGIN |
g % e
YIELD 10 BIRES |

Discussion

Evaluations performed in Portland, OR, St. Petersburg, FL and Austin, TX found that significantly more motorists yielded
to bicyclists and slowed or stopped before entering the conflict area after the application of the colored pavement when
compared with an uncolored treatment.

Additional References and Guidelines Materials and Maintenance
FHWA. Interim Approval (IA-14) has been granted. Requests to use Because the effectiveness of markings depends entirely
green colored pavement need to comply with the provisions of on their visibility, maintaining markings should be a high

Paragraphs 14 through 22 of Section 1A.10.2011.

NACTO. Urban Bikeway Design Guide. 2012. priority.
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Colored Bicycle Lane in Conflict Area on 3rd St at Lime Ave, Long Beach (Photo: Streetsblog)
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5.6.3 BIKE LANE AT RIGHT TURN ONLY LANE

Description

The appropriate treatment at right-turn lanes is to place
the bike lane between the right-turn lane and the right-
most through lane or, where right-of-way is insufficient, to
use a shared bike lane/turn lane.

Colored pavement may be used
in the weaving area to increase
visibility and awareness of
potential conflict

The design (right) illustrates a bike lane pocket, with
signage indicating that motorists should yield to bicyclists
through the conflict area.

Guidance

At auxiliary right turn only lanes (add lane):

Continue existing bike lane width; standard width of 5
to 6 feet or 4 feet in constrained locations.

Use signage to indicate that motorists should yield to
bicyclists through the conflict area.

Consider using colored conflict areas to promote
visibility of the mixing zone.

| 1
MUTCD R4-4
(optional)

BEGIN
RIGHT TURN LANE

Where a through lane becomes a right turn only lane:

- Do not define a dotted line merging path for bicyclists.

Drop the bicycle lane in advance of the merge area.

«  Use shared lane markings to indicate shared use of the
lane in the merging zone.

Optional YIELD 10 BIKES

dotted lines

Discussion

For other potential approaches to providing accommodations for bicyclists at intersections with turn lanes, please see
guidance on shared bike lane/turn lane, bicycle signals, and colored bike facilities.

Additional References and Guidelines Materials and Maintenance
AASHTO. Guide for the Development of Bicycle Facilities. 2012. Because the effectiveness of markings depends entirely
FHWA. Manual on Uniform Traffic Control Devices. 2009. on their visibility, maintaining markings should be a high

NACTO. Urban Bikeway Design Guide. 2012. o
priority.
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5.6.4 COMBINED BIKE LANE/TURN LANE

Description

The combined bike lane/turn lane places a standard-width
bike lane on the left side of a dedicated right turn lane. A
dotted line delineates the space for bicyclists and motorists
within the shared lane. This treatment includes signage
advising motorists and bicyclists of proper positioning

within the lane. Short length turn pockets

encourage slower motor
This treatment is recommended at intersections lacking vehicle speeds
sufficient space to accommodate both a standard through
bike lane and right turn lane.

Guidance

. Maximum shared turn lane width is 13 feet; narrower
is preferable.

—
) N g

b ONLY
COMBINED LANE

«  Bike Lane pocket should have a minimum width of 4
feet with 5 feet preferred.

«  Adotted 4 inch line and bicycle lane marking should
be used to clarify bicyclist positioning within the
combined lane, without excluding cars from the
suggested bicycle area.

«  A"Right Turn Only”sign with an “Except Bicycles”
plaque may be needed to make it legal for through
bicyclists to use a right turn lane.

BEGIN
RIGHT TURN LANE

YIELD TO BIKES

Discussion

Case studies cited by the Pedestrian and Bicycle Information Center indicate that this treatment works best on streets

with lower posted speeds (30 MPH or less) and with lower traffic volumes (10,000 ADT or less). May not be appropriate
for high-speed arterials or intersections with long right turn lanes. May not be appropriate for intersections with large
percentages of right-turning heavy vehicles.

Additional References and Guidelines Materials and Maintenance

NACTO. Urban Bikeway Design Guide. 2012. Locate markings out of tire tread to minimize wear.
Because the effectiveness of markings depends on their
visibility, maintaining markings should be a high priority.
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5.6.5 TWO-STAGE TURN BOX

Description

Two-stage turn queue boxes offer bicyclists a safe way to
make left turns at multi-lane signalized intersections from a
right side cycle track or bike lane.

On right side cycle tracks, bicyclists are often unable to
merge into traffic to turn left due to physical separation,
making the provision of two-stage left turn boxes critical.
Design guidance for two-stage turns apply to both bike
lanes and cycle tracks.

Guidance

The queue box shall be placed in a protected area.
Typically this is within an on-street parking lane or
cycle track buffer area.

6" minimum depth of bicycle storage area

Bicycle stencil and turn arrow pavement markings
shall be used to indicate proper bicycle direction and
positioning.

A“No Turn on Red” (MUTCD R10-11) sign shall be
installed on the cross street to prevent vehicles from
entering the turn box.

Cycle track turn box Bike lane turn box protected
protected by physical buffer: by parking lane:

EAE 3

ol

Discussion

Two-Stage Turn boxes are considered experimental by FHWA.

Turns from a bicycle lane may
be protected by an adjacent
parking lane or crosswalk
setback space

While two stage turns may increase bicyclist comfort in many locations, this configuration will typically result in higher
average signal delay for bicyclists due to the need to receive two separate green signal indications (one for the through

street, followed by one for the cross street) before proceeding.

Additional References and Guidelines
NACTO. Urban Bikeway Design Guide. 2012.

Materials and Maintenance

Paint can wear more quickly in high traffic areas or in
winter climates.
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5.6.6 INTERSECTION CROSSING MARKINGS

Description Guidance

Bicycle pavement markings through intersections indicate «  See MUTCD Section 3B.08: “dotted line extensions”
the intended path of bicyclists through an intersection or
across a driveway or ramp. They guide bicyclists on a safe
and direct path through the intersection and provide a
clear boundary between the paths of through bicyclists
and either through or crossing motor vehicles in the «  Chevrons, shared lane markings, or colored bike lanes
adjacent lane. in conflict areas may be used to increase visibility
within conflict areas or across entire intersections.
Elephant’s Feet markings are common in Europe and
Canada.

Chevrons Shared Lane Colored Elephant’s :
Markings  Conflict Area Feet 2'stripe —>»
2-6'gap —

«  Crossing striping shall be at least six inches wide when
adjacent to motor vehicle travel lanes. Dotted lines
should be two-foot lines spaced two to six feet apart.

-

="

Q

Discussion

Additional markings such as chevrons, shared lane markings, or colored bike lanes in conflict areas are strategies currently
in use in the United States and Canada. Cities considering the implementation of markings through intersections should
standardize future designs to avoid confusion.

Additional References and Guidelines Materials and Maintenance
AASHTO. Guide for the Development of Bicycle Facilities. 2012. Because the effectiveness of marked crossings depends
FHWA. Manual on Uniform Traffic Control Devices. (3A.06). 2009. entirely on their visibility, maintaining marked crossings

NACTO. ik [ ide. 2012. . -
CTO. Urban Bikeway Design Guide. 20 should be a high priority.
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5.6.7 BICYCLES AT SINGLE LANE ROUNDABOUTS

Description Guidelines

In single lane roundabouts it is important to indicate to « 25 mph maximum circulating design speed.
motorists, bicyclists and pedestrians the right-of-way rules
and correct way for them to circulate, using appropriately
designed signage, pavement markings, and geometric
design elements.

- Design approaches/exits to the lowest speeds possible.

«  Encourage bicyclists navigating the roundabout like
motor vehicles to “take the lane”

«  Maximize yielding rate of motorists to pedestrians and
bicyclists at crosswalks.

- Provide separated facilities for bicyclists who prefer not
to navigate the roundabout on the roadway.

Crossings set back at least one car length Truck apron can provide
from the entrance of the roundabout adequate clearance for
longer vehicles

R
_t

Narrow circulating lane to
discourage attempted passing
by motorists Visible, well marked crossings
alert motorists to the presence
f of bicyclists and pedestrians

(W11-15 signage)

Sidewalk should be wider to

accommodate bicycleand ———

pedestrian traffic

Bicycle ramps leading
to a wide shared facility
with pedestrians

Bicycle exit ramp in
line with bicycle lane

Discussion

Research indicates that while single-lane roundabouts may benefit bicyclists and pedestrians by slowing traffic, multi-lane
roundabouts may present greater challenges and significantly increase safety problems for these users.

Additional References and Guidelines Materials and Maintenance
AASHTO. Guide for the Development of Bicycle Facilities. 2012. Signage and striping require routine maintenance.

FHWA. Roundabouts: An Informational Guide. 2000.
TRB. Roundabouts: An Informational Guide, Second Edition. NCHRP
672.2010.
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5.6.8 BIKE LANES AT DIVERGING RAMPS

Description Guidance

Some arterials may contain high speed freeway-style Entrance Ramps:
designs such as merge lanes and exit ramps, which can
create difficulties for bicyclists. The entrance and exit lanes
typically have intrinsic visibility problems because of low
approach angles and feature high speed differentials
between bicyclists and motor vehicles.

Angle the bike lane to increase the approach angle with
entering traffic. Position crossing before drivers’ attention is
focused on the upcoming merge.

Exit Ramps:

Strategies to improve safety focus on increasing sight
distances, creating formal crossings, and minimizing
crossing distances.

Use a jug handle turn to bring bicyclists to increase the
approach angle with exiting traffic, and add yield striping
and signage to the bicycle approach.

= Main St
o1m! T

Crossing located in
location with lowest

Dashed lane lines for

Crf)ssin,g located before confident bicyclist to . speed and highest
drivers'attention is focused on continue through Wayfinding signage visibility

the upcoming merge

should clarify path to
destinations

Ramp geometrics
minimize speed for
exiting vehicles

Discussion

While the jug-handle approach is the preferred configuration at exit ramps, provide the option for through bicyclists to
perform a vehicular merge and proceed straight through under safe conditions.

Additional References and Guidelines Materials and Maintenance

AASHTO. Guide for the Development of Bicycle Facilities. 2012. Locate crossing markings out of wheel tread when possible to

minimize wear and maintenance costs.
FHWA. Manual on Uniform Traffic Control Devices. 2009.

FHWA. Bicycle and Pedestrian Transportation. Lesson 15: Bicycle Lanes.
2006.
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5.7 SIGNALIZATION

Bicycle signals and beacons facilitate bicyclist crossings
of roadways. Bicycle signals make crossing intersections
safer for bicyclists by clarifying when to enter an
intersection and by restricting conflicting vehicle
movements. Bicycle signals are traditional three lens
signal heads with green, yellow and red bicycle stenciled
lenses that can be employed at standard signalized
intersections. Flashing amber warning beacons can be
utilized at unsignalized intersection crossings. Push
buttons, signage, and pavement markings may be used
to supplement these facilities for both bicyclists and
motorists.

Determining which type of signal or beacon to use for a
particular intersection depends on a variety of factors.
These include speed limits, Average Daily Traffic (ADT),
anticipated bicycle crossing traffic, and the configuration
of planned or existing bicycle facilities. Signals may be
necessary as part of the construction of a protected
bicycle facility such as a cycle track with potential
turning conflicts, or to decrease vehicle or pedestrian
conflicts at major crossings. An intersection with bicycle
signals may reduce stress and delays for a crossing
bicyclist, and discourage illegal and unsafe crossing
maneuvers.
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5.71BICYCLE DETECTION AND ACTUATION

Description
Push Button Actuation

Video detection
camera

User-activated button mounted on a pole facing the street.

Loop Detectors

Bicycle-activated loop detectors are installed within the
roadway to allow the presence of a bicycle to trigger a
change in the traffic signal. This allows the bicyclist to stay
within the lane of travel without having to maneuver to the
side of the road to trigger a push button.

Loops that are sensitive enough to detect bicycles should
be supplemented with pavement markings to instruct
bicyclists how to trip them.

Video Detection Cameras

Video detection systems use digital image processing to
detect a change in the image at a location. These systems
can be calibrated to detect bicycles. Video camera system
costs range from $20,000 to $25,000 per intersection.

Remote Traffic Microwave Sensor Detection (RTMS)

RTMS is a system which uses frequency modulated
continuous wave radio signals to detect objects in the
roadway. This method marks the detected object with a
time code to determine its distance from the sensor. The
RTMS system is unaffected by temperature and lighting,
which can affect standard video detection.

Discussion

Proper bicycle detection should meet two primary criteria: 1) accurately detects bicyclists and 2) provides clear guidance
to bicyclists on how to actuate detection (e.g., what button to push, where to stand).

Bicycle loops and other detection mechanisms can also provide bicyclists with an extended green time before the light
turns yellow so that bicyclists of all abilities can reach the far side of the intersection.

Additional References and Guidelines Materials and Maintenance
AASHTO. Guide for the Development of Bicycle Facilities. 2012. Signal detection and actuation for bicyclists should
FHWA. Manual on Uniform Traffic Control Devices. 2009. be maintained with other traffic signal detection and

NACTO. Urban Bikeway Design Guide. 2012. .
roadway pavement markings.
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Bicycle Detector Pavement Marking, San Luis Obispo (Photo: NACTO)

Bicycle Detection Instruction Sign, San Luis Obispo (Photo: NACTO)




5.7.2 HYBRID BEACON

Description Guidance

A hybrid beacon, formerly known as a High-intensity Hybrid beacons may be installed without meeting traffic
Activated CrosswalK (HAWK), consists of a signal-head with control signal warrants if roadway speed and volumes are
two red lenses over a single yellow lens on the major street, excessive for comfortable user crossing.

and pedestrian and/or bicycle signal heads for the minor
street. There are no signal indications for motor vehicles on
the minor street approaches.

- Ifinstalled within a signal system, signal engineers
should evaluate the need for the hybrid signal to be
coordinated with other signals.

Hybrid beacons are used to improve non-motorized

crossings of major streets in locations where side-street

volumes do not support installation of a conventional

traffic signal or where there are concerns that a

conventional signal will encourage additional motor

vehicle traffic on the minor street. Hybrid beacons may also
be used at mid-block crossing locations.

«  Parking and other sight obstructions should be
prohibited for at least 100 feet in advance of and at
least 20 feet beyond the marked crosswalk to provide
adequate sight distance.

wi 1-15
: W o Push button
actuation for
bicyclists.
> -
=
Bike Route fr

Discussion

The hybrid beacon can significantly improve the operation of a bicycle route, particularly along neighborhood greenway
corridors. Because of the low traffic volumes on these facilities, intersections with major roadways are often unsignalized,
creating difficult and potentially unsafe crossing conditions for bicyclists.

Each crossing, regardless of traffic speed or volume, requires additional review by a registered engineer to identify sight
lines, potential impacts on traffic progression, timing with adjacent signals, capacity and safety.

Additional References and Guidelines Materials and Maintenance
FHWA. Pedestrian Hybrid Beacon Guide - Recommendations and Case Hybrid beacons are subject to the same maintenance
Study. 2014. needs and requirements as standard traffic signals.

NACTO. Urban Bikeway Design Guide. 2012.

FHWA. Manual on Uniform Traffic Control Devices. 2009. Signing and striping need to be maintained to help users

understand any unfamiliar traffic control.
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5.8 SHARED ROADWAYS

On shared roadways, bicyclists and motor vehicles use
the same roadway space. These facilities are typically
used on roads with low speeds and traffic volumes,
however they can be used on higher volume roads with
wide outside lanes or shoulders. A motor vehicle driver
will usually have to cross over into the adjacent travel
lane to pass a bicyclist, unless a wide outside lane or
shoulder is provided.

od Shared Roadway

Shared roadways employ a large variety of treatments
from simple signage and shared lane markings to more
complex treatments including directional signage, traffic
diverters, chicanes, chokers, and/or other traffic calming
devices to reduce vehicle speeds or volumes.

Neighborhood Greenways

Neighborhood greenways are a special class of shared
roadways designed for a broad spectrum of bicyclists.
They are low-volume local streets where motorists and
bicyclists share the same travel lane. Treatments for
neighborhood greenways are selected as necessary to
create appropriate automobile volumes and speeds, and
to provide safe crossing opportunities of busy streets.

| i
Neighboﬁ‘hibd Greenways
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5.8.1 SIGNED SHARED ROADWAY

Description

Signed shared roadways are facilities shared with motor
vehicles. They are typically used on roads with low speeds
and traffic volumes, however can be used on higher vol-
ume roads with wide outside lanes or shoulders. A motor
vehicle driver will usually have to cross over into the adja-
cent travel lane to pass a bicyclist, unless a wide outside
lane or shoulder is provided.

Discussion

Guidance
Lane width varies depending on roadway configuration.

Bike route signage (D11-1) should be applied at

intervals frequent enough to keep bicyclists informed
of changes in route direction and to remind motorists
of the presence of bicyclists. Commonly, this includes
placement at:

Beginning or end of Bicycle Route.

At major changes in direction or at intersections

with other bicycle routes.

At intervals along
bicycle routes not to
exceed Y2 mile.

MUTCD D11-1

7

BIKE ROUTE

Signed Shared Roadways serve either to provide continuity with other bicycle facilities (usually bike lanes) or to designate

preferred routes through high-demand corridors.

This configuration differs from a neighborhood greenway due to a lack of traffic calming, wayfinding, pavement markings
and other enhancements designed to provide a higher level of comfort for a broad spectrum of users.

Additional References and Guidelines

AASHTO. Guide for the Development of Bicycle Facilities. 2012.
FHWA. Manual on Uniform Traffic Control Devices. 2009.

Materials and Maintenance

Maintenance needs for bicycle wayfinding signs are
similar to other signs, and will need periodic replacement

due to wear.
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5.8.2 MARKED SHARED ROADWAY

Description

A marked shared roadway is a general purpose travel

lane marked with shared lane markings (SLM) used to
encourage bicycle travel and proper positioning within the
lane.

In constrained conditions, the SLMs are placed in the
middle of the lane. On a wide outside lane, the SLMs can
be used to promote bicycle travel to the right of motor
vehicles.

In all conditions, SLMs should be placed outside of the
door zone of parked cars.

Guidance

May be used on streets with a speed limit of 35 mph or
under. Lower than 30 mph speed limit preferred.

In constrained conditions, preferred placement is in
the center of the travel lane to minimize wear and
promote single file travel.

Minimum placement of SLM marking centerline is

11 feet from edge of curb where on-street parking is
present, 4 feet from edge of curb with no parking. If
parking lane is wider than 7.5 feet, the SLM should be
moved further out accordingly.

Consider modifications to signal timing to induce a
bicycle-friendly travel speed for all users MUTCD R4-11 MUTCD D11-1

Lh

g

Discussion

hen placed adjacent to parking, SLMs
ould be outside of the “Door Zone".

um placement is 11'from curb

(opfioaal) (optional)

N

MAY USE
FULL LANE

=

BIKE ROUTE )

If collector or arterial, this should not be a substitute for dedicated bicycle facilities if space is available.

Bike Lanes should be considered on roadways with outside travel lanes wider than 15 feet, or where other lane narrowing
or removal strategies may provide adequate road space. SLMs shall not be used on shoulders, in designated bike lanes, or
to designate bicycle detection at signalized intersections. (MUTCD 9C.07)

Additional References and Guidelines

AASHTO. Guide for the Development of Bicycle Facilities. 2012.
FHWA. Manual on Uniform Traffic Control Devices. 2009.
NACTO. Urban Bikeway Design Guide. 2012.

Materials and Maintenance

Placing SLMs between vehicle tire tracks will increase the
life of the markings and minimize the long-term cost of
the treatment.
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5.9 BIKEWAY SIGNING

The ability to navigate through a city is informed by
landmarks, natural features and other visual cues. Signs
throughout the city should indicate to bicyclists:

. Direction of travel
. Location of destinations
. Travel time/distance to those destinations

These signs will increase users’ comfort and accessibility to
the bicycle systems.

Signage can serve both wayfinding and safety purposes
including:

«  Helping to familiarize users with the bicycle network
«  Helping users identify the best routes to destinations

«  Helping to address misperceptions about time and
distance

«  Helping overcome a“barrier to entry” for people
who are not frequent bicyclists (e.g., “interested but
concerned” bicyclists)

A community-wide bicycle wayfinding signage plan would
identify:

- Sign locations

- Sign type — what information should be included and
design features

«  Destinations to be highlighted on each sign — key
destinations for bicyclists

«  Approximate distance and travel time to each
destination

Bicycle wayfinding signs also visually cue motorists that
they are driving along a bicycle route and should use
caution. Signs are typically placed at key locations leading
to and along bicycle routes, including the intersection of
multiple routes. Too many road signs tend to clutter the
right-of-way, and it is recommended that these signs be
posted at a level most visible to bicyclists rather than per
vehicle signage standards.
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5.9.1 WAYFINDING SIGN TYPES

Description

A bicycle wayfinding system consists of comprehensive
signing and/or pavement markings to guide bicyclists to
their destinations along preferred bicycle routes. There are
three general types of wayfinding signs:

Confirmation Signs

BIKE ROUTE

Indicate to bicyclists that they are on a designated bikeway.
Make motorists aware of the bicycle route.

Can include destinations and distance/time. Do not include
arrows.

Turn Signs A (% Foothills Park

Indicate where a bikeway turns from one street onto
another street. Can be used with pavement markings.

Include destinations and arrows.
Decisions Signs

Mark the junction of two or more bikeways. BI KE RO UTE

Inform bicyclists of the designated bike route to access
key destinations. Includes destinations and arrows and Jordan River Trail
distances.

0.3 miles 2 min
Travel times are optional but recommended.

&= Riverton City Park

0.7 miles 5 min

Discussion

There is no standard color for bicycle wayfinding signage. Section 1A.12 of the MUTCD establishes the general meaning
for signage colors. Green is the color used for directional guidance and is the most common color of bicycle wayfinding
signage in the US, including those in the MUTCD.

Additional References and Guidelines Materials and Maintenance

AASHTO. Guide for the Development of Bicycle Facilities. 2012. Maintenance needs for bicycle Wayﬁnding signs are
FHWA. Manual on Uniform Traffic Control Devices. 2009. similar to other signs and will need periodic replacement
NACTO. Urban Bikeway Design Guide. 2012. due to wear
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5.9.2 WAYFINDING SIGN PLACEMENT

Confirmation Signs

Every 4 to V2 mile on off-street facilities and every 2 to 3
blocks along on-street bicycle facilities, unless another type
of sign is used (e.g., within 150 ft of a turn or decision sign).
Should be placed soon after turns to confirm destination(s).
Pavement markings can also act as confirmation that a
bicyclist is on a preferred route.

Turn Signs

Near-side of intersections where bike routes turn (e.g.,
where the street ceases to be a bicycle route or does not go
through). Pavement markings can also indicate the need to
turn to the bicyclist.

31n0Y 319

Bike Route

Discussion

( N\ (

Elementary
| J |
( N\ (

Guidance

Signs are typically placed at decision points along bicycle
routes — typically at the intersection of two or more
bikeways and at other key locations leading to and along
bicycle routes.

Decisions Signs

Near-side of intersections in advance of a junction with
another bicycle route.

Along a route to indicate a nearby destination.

Decision
Sign

Confirmation
Sign

BIKE ROUTE BIKE ROUTE

Elementary School

0.3 miles 2min

4= Library

0.7 miles

0 Turn Sign

City Park

1.5 miles 12 min

It can be useful to classify a list of destinations for inclusion on the signs based on their relative importance to users
throughout the area. A particular destination’s ranking in the hierarchy can be used to determine the physical distance
from which the locations are signed. For example, primary destinations (such as the downtown area) may be included on
signage up to 5 miles away. Secondary destinations (such as a transit station) may be included on signage up to two miles
away. Tertiary destinations (such as a park) may be included on signage up to one mile away.

Additional References and Guidelines

AASHTO. Guide for the Development of Bicycle Facilities. 2012.
FHWA. Manual on Uniform Traffic Control Devices. 2009.
NACTO. Urban Bikeway Design Guide. 2012.

Materials and Maintenance

Maintenance needs for bicycle wayfinding signs are
similar to other signs and will need periodic replacement
due to wear.
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Most major streets are characterized by conditions

(e.g., high vehicle speeds and/or volumes) for which
dedicated bike lanes are the most appropriate facility
to accommodate safe and comfortable riding. Although
opportunities to add bike lanes through roadway
widening may exist in some locations, many major
streets have physical and other constraints that would Lane Narr
require street retrofit measures within existing curb-to-
curb widths. As a result, much of the guidance provided
in this section focuses on effectively reallocating
existing street width through striping modifications to
accommodate dedicated bike lanes.

Although largely intended for major streets, these
measures may be appropriate for any roadway where
bike lanes would be the best accommodation for
bicyclists.

* Lane Reconfiguration
; ; - S
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5.10.1 LANE NARROWING

Description Guidance

Lane narrowing utilizes roadway space that exceeds Vehicle lane width:
minimum standards to provide the needed space for bike

lanes. Many roadways have existing travel lanes that are - Before: 10-15 feet

wider than those prescribed in local and national roadway . After: 10-11 feet
design standards, or which are not marked. Most standards
allow for the use of 11 foot and sometimes 10 foot wide Bicycle lane width:

travel lanes to create space for bike lanes. . . . .
«  Guidance on bicycle lanes applies to this treatment.

Before

24'Travel/Parking

After
8'Parking 6'Bike  10'Travel

Discussion

Special consideration should be given to the amount of heavy vehicle traffic and horizontal curvature before the decision
is made to narrow travel lanes. Center turn lanes can also be narrowed in some situations to free up pavement space for
bike lanes.

AASHTO supports reduced width lanes in A Policy on Geometric Design of Highways and Streets: “On interrupted-flow
operation conditions at low speeds (45 mph or less), narrow lane widths are normally adequate and have some advantages.”

Additional References and Guidelines Materials and Maintenance
AASHTO. Guide for the Development of Bicycle Facilities. 2012. Repair rough or uneven pavement surface. Use bicyde
AASHTO. A Policy on Geometric Design of Highways and Streets. 2004. compatible drainage grates. Raise or lower existing grates

NACTO. Urban Street Design Guide. 2013. and utility covers so they are flush with the pavement.
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5.10.2 LANE RECONFIGURATION

Description Guidance

The removal of a single travel lane will generally provide Vehicle lane width:
sufficient space for bike lanes on both sides of a street.
Streets with excess vehicle capacity provide opportunities
for bike lane retrofit projects.

«  Width depends on project. No narrowing may be
needed if a lane is removed.

Bicycle lane width:

«  Guidance on bicycle lanes applies to this treatment.

Before

“11-12'Travel 11" Travel

After

10-12
6'Bike  Travel ~10-12'Turn

Discussion

Depending on a street’s existing configuration, traffic operations, user needs and safety concerns, various lane reduction
configurations may apply. For instance, a four-lane street (with two travel lanes in each direction) could be modified to
provide one travel lane in each direction, a center turn lane, and bike lanes. Prior to implementing this measure, a traffic
analysis should identify potential impacts.

Additional References and Guidelines Materials and Maintenance
AASHTO. Guide for the Development of Bicycle Facilities. 2012. Repair rough or uneven pavement surface. Use bicycle
FHWA. Evaluation of Lane Reduction “Road Diet” Measures on Crashes. compatible drainage grates. Raise or lower existing grates

Publication Number: FHWA-HRT-10-053. 2010.

NACTO. Urban Street Design Guide. 2013, and utility covers so they are flush with the pavement.
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5.11 BICYCLE SUPPORT FACILITIES

Bicycle Parking

Bicyclists expect a safe, convenient place to secure
their bicycle when they reach their destination. This
may be short-term parking of 2 hours or less, or long-
term parking for employees, students, residents, and
commuters.

Access to Transit

Safe and easy access to bicycle parking facilities is
necessary to encourage commuters to access transit via
bicycle. Providing bicycle access to transit and space

for bicycles on buses and rail vehicles can increase the
feasibility of transit in lower-density areas, where transit
stops are beyond walking distance of many residences.
People are often willing to walk only a quarter- to half-
mile to a bus stop, while they might bike as much as two
or more miles to reach a transit station.

Roadway Construction and Repair

Safety of all roadway users should be considered during
road construction and repair. Wherever bicycles are
allowed, measures should be taken to provide for the
continuity of a bicyclist’s trip through a work zone area.

Only in rare cases should pedestrians and bicyclists be
detoured to another street when travel vehicle lanes
remain open. Contractors performing work should be
made aware of the needs of bicyclists and be properly
trained in how to safely route bicyclists through or
around work zones.
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5.11.1 BICYCLE RACKS

Description Guidance

Short-term bicycle parking is meant to accommodate «  2’minimum from the curb face to avoid ‘dooring!
visitors, customers, and others expected to depart

within two hours. It should have an approved standard
rack, appropriate location and placement, and weather

«  Close to destinations; 50’ maximum distance from
main building entrance.

protection. The Association for Pedestrian and Bicycle - Minimum clear distance of 6'should be provided
Professionals (APBP) recommends selecting a bicycle rack between the bicycle rack and the property line.
that:

«  Should be highly visible from adjacent bicycle routes
+  Supports the bicycle in at least two places, preventing and pedestrian traffic.

it from falling over.

«  Locate racks in areas that cyclists are most likely to
+  Allows locking of the frame and one or both wheels travel.

with a U-lock.

« Issecurely anchored to ground.

«  Resists cutting, rusting and bending or deformation.

Bicycle shelters consist of bicycle racks
grouped together within structures with A loop may be attached to
a roof that provides weather protection. retired parking meter posts to

formalize the meter as bicycle
parking.

Discussion

Where the placement of racks on sidewalks is not possible (due to narrow sidewalk width, sidewalk obstructions, street
trees, etc.), bicycle parking can be provided in the street where on-street vehicle parking is allowed in the form of on-
street bicycle corrals.

Some types of bicycle racks may meet design criteria, but are discouraged except in limited situations. This includes
undulating “wave”racks, schoolyard “wheel bender” racks, and spiral racks.

Additional References and Guidelines Materials and Maintenance

AASHTO. Guide for the Development of Bicycle Facilities. 2012. Use of proper anchors will prevent vandalism and theft.

APBP. Bicycle Parking Guide 2nd Edition. 2010. Racks and anchors should be regularly inspected for
damage. Educate snow removal crews to avoid burying
racks during winter months.
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5.11.2 ON-STREET BICYCLE CORRAL

Description Guidance
Bicycle corrals (also known as on-street bicycle parking) See guidelines for sidewalk bicycle rack placement and
consist of bicycle racks grouped together in a common clear zones.

area within the street traditionally used for automobile
parking. Bicycle corrals are reserved exclusively for bicycle
parking and provide a relatively inexpensive solution to

«  Bicyclists should have an entrance width from the
roadway of 5'- 6.

providing high-volume bicycle parking. Bicycle corrals can . Can be used with parallel or angled parking.

be implemented by converting one or two on-street motor

vehicle parking spaces into on-street bicycle parking. - Parking stalls adjacent to curb extensions are good
Each motor vehicle parking space can be replaced with candidates for bicycle corrals since the concrete
approximately 6-10 bicycle parking spaces. extension serves as delimitation on one side.

Bicycle corrals move bicycles off the sidewalks, leaving
more space for pedestrians, sidewalk café tables, etc.
Because bicycle parking does not block sightlines (as large
motor vehicles would do), it may be possible to locate
bicycle parking in‘no-parking’ zones near intersections and

crosswalks.
(P—\

Remove existing sidewalk

bicycle racks to maximize PARK' NG
Improved.corner visibility pedestrian.space h
Bicycle pavement marking ysical barrier to avoid
indicates maneuvering zone accidental damag

bicycles or racks
7
Discussion

In many communities, the installation of bicycle corrals is driven by requests from adjacent businesses, and is not a
city-driven initiative. In such cases, the city does not remove motor vehicle parking unless it is explicitly requested. In
other areas, the city provides the facility and business associations take responsibility for the maintenance of the facility.
Communities can establish maintenance agreements with the requesting business. Bicycle corrals can be especially
effective in areas with high bicycle parking demand or along street frontages with narrow sidewalks where parked
bicycles would be detrimental to the pedestrian environment.

Additional References and Guidelines Materials and Maintenance

APBP. Bicycle Parking Guide 2nd Edition. 2010. Physical barriers may obstruct drainage and collect
debris. Establish a maintenance agreement with
neighboring businesses. In snowy climates the bicycle
corral may need to be removed during the winter
months.
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5.11.3 BICYCLE LOCKERS

Description

Bicycle lockers are intended to provide long-term bicycle
storage for employees, students, residents, commuters, and
others expected to park more than two hours. Long-term
facilities protect the entire bicycle, its components and
accessories against theft and against inclement weather,
including snow and wind-driven rain.

Bicycle lockers provide space to store a few accessories
or rain gear in addition to containing the bicycle. Some
lockers allow access to two users - a partition separating
the two bicycles can help users feel their bike is secure.
Lockers can also be stacked, reducing the footprint of the
area, although that makes them more difficult to use.

Guidance

+  Minimum dimensions: width (opening) 2.5’; height 4;
depth 6.

- 4foot side clearance and 6 foot end clearance.
« 7 foot minimum distance between facing lockers.

«  Locker designs that allow visibility and inspection of
contents are recommended for increased security.

«  Access is controlled by a key or access code.

4'side clearance 6’end clearance

7' between facing

lockers l
[

Discussion

Long-term parking facilities are more expensive to provide than short-term facilities, but are also significantly more
secure. Although many bicycle commuters would be willing to pay a nominal fee to guarantee the safety of their bicycle,
long-term bicycle parking should be free wherever automobile parking is free. Potential locations for long-term bicycle
parking include transit stations, large employers, and institutions where people use their bikes for commuting and not

consistently throughout the day.

Additional References and Guidelines

AASHTO. Guide for the Development of Bicycle Facilities. 2012.
APBP. Bicycle Parking Guide 2nd Edition. 2010.

Materials and Maintenance

Regularly inspect the functioning of moving parts and
enclosures. Change keys and access codes periodically to
prevent access to unapproved users.
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5.11.4 SECURE PARKING AREAS (SPA)

Description Guidance

A Secure Parking Area for bicycles, also known as a Key features may include:
BikeSPA or Bike & Ride (when located at transit stations),

is a semi-enclosed space that offers a higher level » Closed-circuit television monitoring.

of security than ordinary bike racks. Accessible via . Double high racks & cargo bike spaces.
key-card, combination locks, or keys, BikeSPAs provide
high-capacity parking for 10 to 100 or more bicycles. - Bike repair station with bench.

Increased security measures create an additional

transportation option for those whose biggest concern is

theft and vulnerability. «  Bike lock“hitching post” — allows people to leave bike
locks.

«  Bike tube and maintenance item vending machine.

. Secure access for users.

In the space formerly
used for seven

cars, a BikeSPA can
comfortably park 80
bikes with room for
future expansion.

Double-height racks help
take advantage of the

vertical space, furthe
maximizing the parking
capacity.

Discussion

Long-term parking facilities are more expensive to provide than short-term facilities, but are also significantly more
secure. Although many bicycle commuters would be willing to pay a nominal fee to guarantee the safety of their bicycle,
long-term bicycle parking should be free wherever automobile parking is free. BikeSPAs are ideal for transit centers,
airports, train stations, or wherever large numbers of people might arrive by bicycle and need a secure place to park while

away.
Additional References and Guidelines Materials and Maintenance

AASHTO. Guide for the Development of Bicycle Facilities. 2012. Regu]ar|y inspect the functioning of moving parts and
APBP. Bicycle Parking Guide 2nd Edition. 2010. enclosures. Change keys and access codes periodically to

prevent access to unapproved users.
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5.11.5 BICYCLE ACCESS THROUGH CONSTRUCTION AREAS

Description

Wherever bicycles are allowed, measures should be taken Sign placement
to provide for the continuity of a bicyclist’s trip through a when no

work zone area. Bicyclists should not be led into conflicts furnishing zo.
with work site vehicles, equipment, moving vehicles, open present

trenches, or temporary construction signage.
Use asphalt lip on

Efforts should be made to re-create a bike lane (if one edges greater than
exists) to the left of the construction zone. If this is 275"
impossible, then consider the closure of a standard-width
travel lane to accommodate bicycle travel.

Guidance

Construction Signage

«  Placein alocation that does not obstruct the path of
bicyclists or pedestrians.

«  Detour and closure signs related to bicycle travel
may be included on all bikeways where construction
activities occur. Signage should also be provided on all
other roadways.

Bicycle Travel around Steel Grates

«  Require temporary asphalt (cold mix) around plates to
create a smooth transition.

«  Use steel plates only as a temporary measure during
construction, not for extended periods.

«  Use warning signs where steel plates are in use.

«  Require both temporary and final repaving to provide
a smooth surface without abrupt edges.

Discussion

Plates used to cover trenches tend to not be flush with pavement and have a 1”-2" vertical transition on the edges. This
can puncture a hole in a bicycle tire and cause a bicyclist to lose control. Although it is common to use steel plates during
non-construction hours, these plates can be dangerously slippery, particularly when wet.

Contractors performing work should be made aware of the needs of bicyclists and be properly trained in how to safely
route bicyclists through or around work zones.

Additional References and Guidelines Materials and Maintenance

AASHTO. Guide for the Development of Bicycle Facilities. 2012. Debris should be swept to maintain a reasona bly clean
FHWA. Manual on Uniform Trgfﬁc Co'ntrol DIEVIC?S. 2009. . riding surface in the outer 5 - 6 ft of roadway.

FHWA. Federal Highway Administration University Course on Bicycle
and Pedestrian Transportation. Lesson 21: Bicycle and Pedestrian
Accommodation in Work Zones. 2006.
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5.12 BIKEWAY MAINTENANCE

Regular bicycle facility maintenance includes sweeping,
maintaining a smooth roadway, ensuring that the
gutter-to-pavement transition remains relatively flush,
and installing bicycle-friendly drainage grates. Pavement
overlays are a good opportunity to improve bicycle
facilities. The following recommendations provide a
menu of options to consider to enhance a maintenance
regimen.

Recommended Walkway and Bikeway
Maintenance Activities

Maintenance Activity

Frequency

Inspections Seasonal - at beginning
and end of Summer

Pavement sweeping/ As needed, with higher fre-

blowing quency in the early Spring
and Fall

Pavement sealing 5-15years

1 week - 1 month after
report

Pothole repair

Culvert and drainage Before Winter and after

grate inspection

Pavement markings
replacement

Signage replacement

major storms

As needed

As needed

Shoulder plant trimming
(weeds, trees, brambles)

Twice a year; middle of
growing season and early

Fall Drainage Grates

Tree and shrub plant-
ings, trimming

1 -3 years

Major damage response
(washouts, fallen trees,
flooding)

As soon as possible

This Section Includes:

+  Sweeping

- Signage

«  Roadway Surface

«  Pavement Overlays

«  Drainage Grates

«  Gutter to Pavement Transition

«  Landscaping

Maintenance Management Plan
d F— =

«  Maintenance Management Plan

-
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5.12.1 SWEEPING

Description

Bicyclists often avoid shoulders and bike lanes filled

with gravel, broken glass and other debris; they will

ride in the roadway to avoid these hazards, potentially
causing conflicts with motorists. Debris from the roadway
should not be swept onto sidewalks (pedestrians need a
clean walking surface), nor should debris be swept from
the sidewalk onto the roadway. A regularly scheduled
inspection and maintenance program helps ensure that
roadway debiris is regularly picked up or swept.

Guidance

«  Establish a seasonal sweeping schedule that prioritizes
roadways with major bicycle routes.

«  Sweep walkways and bikeways whenever there is an
accumulation of debris on the facility.

« Incurbed sections, sweepers should pick up debris;
on open shoulders, debris can be swept onto gravel
shoulders.

«  Pave gravel driveway approaches to minimize loose
gravel on paved roadway shoulders.

«  Perform additional sweeping in the Spring to remove
debris from the Winter.

«  Perform additional sweeping in the Fall in areas where
leaves accumulate .

5.12.2 GUTTER TO PAVEMENT TRANSITION

Description

On streets with concrete curbs and gutters, 1 to 2 feet of
the curbside area is typically devoted to the gutter pan,
where water collects and drains into catch basins. On many
streets, the bikeway is situated near the transition between
the gutter pan and the pavement edge. This transition can
be susceptible to erosion, creating potholes and a rough
surface for travel.

The pavement on many streets is not flush with the gutter,
creating a vertical transition between these segments. This
area can buckle over time, creating a hazardous condition

for bicyclists.

Guidance

«  Ensure that gutter-to-pavement transitions have no
more than a %" vertical transition.

«  Examine pavement transitions during every roadway
project for new construction, maintenance activities,
and construction project activities that occur in
streets.

« Inspect the pavement 2 to 4 months after trenching
construction activities are completed to ensure that
excessive settlement has not occurred.

«  Provide at least 3 feet of pavement outside of the
gutter seam.
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5.12.3 ROADWAY SURFACE

Description Guidance

Bicycles are much more sensitive to subtle changes in «  Maintain a smooth pothole-free surface.
roadway surface than are motor vehicles. Various materials
are used to pave roadways, and some are smoother

than others. Compaction is also an important issue after

«  Ensure that on new roadway construction, the finished
surface on bikeways does not vary more than '4".

trenches and other construction holes are filled. Uneven . Maintain pavement so ridge buildup does not occur
settlement after trenching can affect the roadway surface at the gutter-to-pavement transition or adjacent to
nearest the curb where bicycles travel. Sometimes railway crossings.

compaction is not achieved to a satisfactory level, and an

uneven pavement surface can result due to settling over +  Inspect the pavement 2 to 4 months after trenching
the course of days or weeks. When resurfacing streets, construction activities are completed to ensure that
use the smallest chip size and ensure that the surface is excessive settlement has not occurred.

as smooth as possible to improve safety and comfort for

« Ifchip sealing is to be performed, use the smallest
possible chip on bike lanes and shoulders. Sweep
loose chips regularly following application.

bicyclists.

«  During chip seal maintenance projects, if the
pavement condition of the bike lane is satisfactory, it
may be appropriate to chip seal the travel lanes only.
However, use caution when doing this so as not to
create an unacceptable ridge between the bike lane
and travel lane.

5.12.4 DRAINAGE GRATES

Description Guidance

Drainage grates are typically located in the gutter area «  Require all new drainage grates be bicycle-friendly,
near the curb of a roadway. Drainage grates typically have including grates that have horizontal slats on them
slots through which water drains into the municipal storm so that bicycle tires and assistive devices do not fall
sewer system. Many older grates were designed with linear through the vertical slats.

parallel bars spread wide enough for a tire to become
caught so that if a bicyclist were to ride on them, the front
tire could become caught in the slot. This would cause
the bicyclist to tumble over the handlebars and sustain
potentially serious injuries.

«  Create a program to inventory all existing drainage
grates, and replace hazardous grates as necessary
- temporary modifications such as installing rebar
horizontally across the grate should not be an
acceptable alternative to replacement.
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6.0 FUNDING STRATEGIES

The federal and state government, along with regional and local governmental agencies, spend billions
of dollars each year to fund transportation programs. These programs range from major highway and
bridge projects to local street repair. Only a small percentage of these dollars is used for planning,
developing, and constructing bike-related projects and programs. However, even though the percentage
is small, tens of millions of dollars are made available on a yearly basis for funding active transportation
projects for both biking and walking. While the competition for these funds is fierce, a well-crafted
application to fund needed infrastructure and educational programs stands a good chance of being
funded.

The Fixing America’s Surface Transportation Act (FAST Act), which replaced the Moving Ahead for
Progress in the 2Ist Century Act (MAP-21) in 2015, provides long-term funding certainty for surface
transportation projects, meaning States and local governments can move forward with critical
transportation projects with the confidence that they will have a Federal partner over the long term (at
least five years).

The law makes changes and reforms to many Federal transportation programs, including streamlining
the approval process for new transportation projects and providing new safety tools. It also allows local
entities that are direct recipients of Federal dollars to use a design publication that is different than
Caltrans’ Highway Design Manual, such as the Urban Bikeway Design Guide by the National Association
of City Transportation Officials. More information: https://www.transportation.gov/fastact

Many federal and state grants require some level of matching funds. As a result most programs rely
on more than one source of money. Developing a strategy to put together all of the required funds is
important, as grants will not be awarded without specifying the sources of matching funds. The strategy
may include matching a state grant with a federal grant, or the use of local or regional funds. Many cities
have hired a bike coordinator to not only help develop and oversee an effective bike program, but also
to coordinate their funding efforts. These positions, which now often use the term active transportation
to include both bike and walking, can help cities leverage their existing investments in street repair and
maintenance as well as local returns from gas tax and developer fees. Cities such as Long Beach have
brought in over $20 million dollars in bike and pedestrian-related funds over the past 10 years. Recently
Orange County cities were awarded over $14 million dollars to fund bike and pedestrian projects between
and FY 2015-2016. An active transportation coordinator can help your city obtain a portion of these
active transportation funds.

For additional information, SCAG, OCTA and Safe Routes to Schools all have resources that can be
used to help determine the most effective strategy to obtain federal, state and regional funds for active
transportation projects.

To help agencies determine funding sources for projects along the proposed corridors, a summary by
source type is provided with details regarding types of eligible projects, match requirements, and use.
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Table 6.1: Funding Summary

Funding Source Remarks

6.1 Federal Programs

Bus and Bus Facilities
Program: State of Good
Repair

Can be used for projects to provide access for bicycles to public
transportation facilities, to provide shelters and parking facilities

for bicycles in or around public transportation facilities, or to install
equipment for transporting bicycles on public transportation vehicles.

Land and Water
Conservation Fund

Federal fund provides matching grants to state and local
governments for the acquisition and development of land for outdoor
recreation use. Lands acquired through program must be retained in
perpetuity for public recreational use. Individual project awards are
not available.

Surface Transportation
Block Grant Program
(STBGP)

The Surface Transportation Block Grant Program (STBGP) provides
states with flexible funds which may be used for a variety of highway,
road, bridge, and transit projects. A wide variety of bicycle and
pedestrian improvements are eligible, including trails, sidewalks, bike
lanes, crosswalks, pedestrian signals, and other ancillary facilities.
Approximately $1B annually will be apportioned for California.

STBGP Set-Aside:
Transportation
Alternatives Program
(TAP)

TAP has been folded into the STBGP as a set-aside funded at
approximately $69M annually in California. Up to 50 percent of the
set-aside is able to be transferred for broader STBGP eligibility.
Improvements eligible for this set-aside fall under three categories:
Transportation Enhancements (TE), Safe Routes to School (SR2S),
and the Recreational Trails Program (RTP). Local jurisdictions may
access these funds through Caltrans’ Active Transportation Program.

Highway Safety
Improvement Program
(HSIP)

The Highway Safety Improvement Program (HSIP) provides
approximately $200M annually in California for projects that help
communities achieve significant reductions in traffic fatalities

and serious injuries on all public roads, bikeways, and walkways.
Non-infrastructure projects are no longer eligible. Local jurisdictions
may access these funds through Caltrans’ HSIP call for projects.

Congestion Mitigation
and Air Quality
Improvement Program
(CMAQ)

The Congestion Mitigation and Air Quality Improvement Program
(CMAQ) provides funding for projects and programs in air quality
nonattainment and maintenance areas for ozone, carbon monoxide,
and particulate matter which reduce transportation related emissions.
These federal dollars can be used to build pedestrian and bicycle
facilities that reduce travel by automobile. Purely recreational facilities
generally are not eligible. Local jurisdictions in Orange County may
access these funds through OCTA’s Bicycle Corridor Improvement
Program Call for Projects.

National Center for
Environmental Health
- Health Impact
Assessment for
Improved Community
Design

The grant program aims to increase the capacity of public health
departments to include health considerations in transportation
and land use planning decisions. The grant provides an average of
$145,000 per year for 3 years to 6 awardees. The grant is generally
available every 3 years.
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New Opportunities for
Bicycle and Pedestrian
Infrastructure Financing
Act

Funding Source Remarks

A proposed bill in Congress to set aside one percent of TIFIA's $1
billion for bicycle and pedestrian infrastructure projects, such as the
conversion of abandoned rail corridors for trails, bicycle signals, and
path lighting. For these projects, TIFIA’s minimum project cost would
be $2 million. Eligible costs include: planning & feasibility studies,
construction, and land acquisition. The bill reserves 25 percent of
project funding for low-income communities.

Rivers, Trails, and
Conservation Assistance
Program

RTCA staff provides technical assistance to communities so they
can conserve rivers, preserve open space, and develop trails and
greenways.

Transportation
Investments Generating
Economic Recovery
(TIGER) Program

Can be used for innovative, multimodal and muilti-jurisdictional
transportation projects that promise significant economic and
environmental benefits to an entire metropolitan area, a region, or
the nation. These include bicycle and pedestrian projects. Project
minimum is $10 million.

U.S. Environmental
Protection Agency -
Brownfields Program

Assessment grants provide funding for a grant recipient to inventory,
characterize, assess, and conduct planning and community
involvement related to brownfields sites (locations that have been
host to a hazardous substance, pollutant, or contaminant). Revolving
Loan Fund (RLF) grants provide funding for a grant recipient to
capitalize a revolving loan fund and to provide sub-grants to carry out
cleanup activities at brownfield sites. Cleanup grants provide funding
for a grant recipient to carry out cleanup activities at brownfield sites.

6.2 State Programs

Affordable Housing
and Sustainable
Communities (AHSC)
Program

AHSC grants are available for projects that integrate walking and
bicycling improvements with affordable housing developments and
transit connectivity. Requirements for housing and t