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EXECUTIVE SUMMARY
Plan Background and Goals

This Trails and Bikeways Master Plan (TBMP) is
a comprehensive update of the 2002 plan, and is
intended to guide Temecula’s future trail and bicycle facility implementation. The process included
evaluating previously and newly proposed trails
and on-street bicycle facilities using conventional
field techniques, geographic information systems
(GIS) analysis, and public input via community
meetings, walking/biking events and online surveys.
The City of Temecula originally surveyed its residents in 1991 to determine their desires for City
services and to set priorities. They expressed
strong interest in a well-defined trail system that
served the following functions:
• Access key City and regional destinations
• Serve as recreation and transportation routes
• Connect neighborhoods to parks, schools,
employment and commercial areas
• Form loops that follow creeks and utility easements wherever feasible
This strong citizen interest in what is now known
as “active transportation” persists, as expressed
by survey and workshop respondents for the
2002 TBMP and for this implementation update.
“The trail experience is becoming increasingly
desirable, whether the trail users ride bicycles
or horses, run, walk or birdwatch. Recent surveys have shown that homeowners along trails
experience less crime and have actually experienced disproportionate increases in property
values compared to their neighbors whose
properties are not adjacent to the trail system.”
The 2002 TBMP’s survey results established that
Temecula residents felt trails and bikeways were
important to quality of life and that the City should
develop a community-wide, interconnected trail
and bikeway system connecting schools, parks
and other areas of interest to support both active
transportation and recreation.

Plan Scope
While the 2002 TBMP comprehensively evaluated Temecula’s trail and bikeway potential and
recommended a number of new facilities and improvements to existing ones, this update focused
instead on re-evaluating and supplementing the
original recommendations with additional facilities
through gap analysis, incorporating modifications
inspired by the latest standards and guidelines,
and developing gap closure plans conforming
with the most up-to-date trail and bikeway design
guidelines.

Public Participation
Public participation has always been a hallmark
of Temecula’s planning process. It was through
public input, not long after the City’s incorporation, that the demand for non-motorized trails
first arose and spawned the original trails and
bikeways master plan in 2002.
The public input for this master plan update
included an online survey that generated more
than 400 responses and 550 written comments,
two well-attended community workshops, a
“Hike/Bike” walking and biking event in Old Town
Temecula that kicked off at City Hall, and several
meetings with the City Council Trails/Open Space
Ad Hoc Subcommittee, attended by City staff and
project managers, along with the consultant team.
Among the most important findings was that while
nearly half of survey respondents answered that
they never commute by bicycle, almost 60 percent
said they would use safe and easily accessible
paths to work or school to commute.

Community Workshop - October 2013
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Furthermore, four out of five survey respondents
said they would ride more if there were safe and
easily accessible paths between where they live
and commercial destinations. This strong community response directly influenced plan recommendations, especially desired destinations,
facility types and specific routes. (See Appendix
C for a summary of community input.)
Branding was also developed, including a distinctive “HikeBikeTemecula” logo and color scheme
used on all project materials, and will continue
to be used throughout plan implementation. For
example, the logo is recommended as a unifying feature on wayfinding signage, mapping and
the HikeBikeTemecula web presence. The City
launched a HikeBikeTemecula website specifically to highlight and promote its trail and bikeway
efforts, and to acquaint citizens with future plans.
For example, gap closure alternatives (GCAs)
descriptive cut-sheets are available for review
and download from the website via links to an
overall system map.

Implementation Highlights
Much has changed in the mobility planning world
since the original TBMP was prepared in 2002,
especially a greater focus on adapting streets to
support active transportation, including wider acceptance of innovative on-street bicycle facilities.
These elements reflect an expanding emphasis
on the needs of accommodating all roadway users, including vulnerable ones, and the types of
facilities required to provide true mobility choices
for all. Another important change is greater acceptance of off-street facilities as not just recreational amenities, but integral transportation
system components. This updated plan reflects
this new mobility environment with up-to-date
facility design guidelines and recommendations.
“Hike/Bike” event kick-off at City Hall - May 2015

2002 TBMP facility recommendations were
freshly analyzed for this plan, paying particular attention to facility gaps highlighted by more recent
public input, along with other newly suggested
routes. Among the updated techniques were a
bicycle boulevard appraisal employing level of
traffic stress (LTS) analysis, a GIS technique that
helps to define the likely comfort or discomfort a
typical cyclist may feel on a particular roadway.
While some 2002 recommendations specifics
were modified, many original proposals remained
high priorities and were developed along with new
GCAs in Chapter 5.

LAB Bicycle Friendly Community

The League of American Bicyclists’ (LAB) named
Temecula a Bronze level Bicycle Friendly Community (BFC) in 2013, and the City would like to
improve on its initial designation. To help cities
achieve higher levels (Silver, Gold, Platinum and
Diamond), the LAB provides a checklist defining what a city needs to accomplish to achieve
higher designation (See Appendix E). The City
and consultants strove through this TBMP update
to address checklist items by recommending engineering, education, policy and encouragement
improvements, a “bundled” approach that has
proved successful in other cities.

Conclusion
While this trails and bikeways plan addressed
active transportation through recommending bike
lanes, sidewalk improvements, paved paths and
natural surface trails throughout Temecula, the
City worked with the mobility planning consultant
to address the community’s desire to link these
non-motorized facilities into a truly comprehensive network that connects the kinds of destinations residents want to access by bike or on foot,
especially schools, parks, open space, and shopping and employment centers (See Figure 15).
Upon implementation, the result of these efforts
will be an interconnected network designed to
encourage more residents to get around via active transportation rather than by driving, which
survey respondents strongly supported. Plan
recommendations are described in Chapter 3
and specific GCAs in Chapter 5.
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INTRODUCTION
Brief History of Temecula		
Temecula was originally a Luiseño village near
where Temecula and Murrieta Creeks join to form
the Santa Margarita River, immediately west of
Interstate 15. The Luiseños moved upstream on
Temecula Creek in the early 1800’s until they
were evicted in 1875. The site had been developing into an American settlement along the Southern Emigrant Trail since the 1850’s and became
known as Old Temecula.
Following Mexican independence and transfer
to American control, Temecula Valley’s former
Spanish ranchos became large-scale beef cattle
operations that gave way to suburban development such as Rancho California in the 1960’s.
Incorporated in 1989, Temecula’s population
grew rapidly as families were drawn from San
Diego and Orange Counties by its relatively
affordable housing. The latest Department of
Finance statistic estimated Temecula’s population at 108,920. Temecula has become a tourist
destination highlighted by Old Town Temecula,
the Promenade Temecula mall, the Pechanga
Resort and Casino, the nearby Temecula Valley
Wine Country and the annual Temecula Valley
Balloon and Wine Festival.

Active Transportation Trends
Many American cities were built on a foundation
of auto-centric infrastructure, programs and policies, but many of those same cities are embracing
active transportation as option to driving. Some
of them are making minor improvements to support cycling and walking, while others are working
hard to undo decades of planning that privileged
vehicle throughput and speed above all else.
Environmental, health and economic benefits
reinforce the task of retrofitting American cities
to make them bicycle and pedestrian friendly.
The movement to make cycling and walking viable transportation options is also supported by
several recent pieces of California legislation.

driving levels and increased preference for walkable, bikeable and transit-connected communities
among both Millennials and Empty Nesters is
well documented. Millennials, in particular, are
interested in living where getting around does not
immediately imply driving a motor vehicle. They
are driving less and walking, biking and taking
transit at significantly higher levels than previous
generations. It is clear that this next generation of
workers – and consumers – are less interested
in driving than their parents.
Reasons for this trend likely include a blend of a
sluggish economy (i.e. unemployed people drive
less), increased use of technology (i.e. virtual
interaction has replaced some face-to-face interaction), and a changing culture (i.e. preference
for cities over suburbs and walkable places over
drivable places).
Empty Nesters, particularly as the number of Baby
Boomers reaching retirement age accelerates,
are also showing a strong preference for communities that support walking and provide public
transportation. Recent American Association of
Retired Persons (AARP) surveys found that 70
percent of respondents age 65 and older agreed
that living near where they want to go, such as
grocery stores, doctors’ offices, libraries and social or religious organizations, was extremely or
very important. Additionally, 51 percent agreed
that it was extremely or very important to be able
to walk easily in their community. Temecula is a
young city, with 92 percent of its population under
65 and 68 percent under 45, but decision makers
should be aware of these demographic trends
and their community composition when making
transportation decisions.
Mercedes Street at City Hall

According to a recent US Public Interest Research Group report, the average American drove
six percent less in 2011 than 2004, and among
young adults (16 to 34 year olds), car use plummeted 23 percent from 2001 to 2009. Diminished
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Project Scope

This Trails and Bikeways Master Plan (TBMP)
is primarily a tool a for implementing the results
of preceding active transportation planning. Its
primary purpose is to guide future bikeways and
multi-use trails development within the City of
Temecula. It therefore includes revisions to some
existing facilities and new facility construction, all
supported by a design guideline “toolbox” (See
Chapter 5).

Study Area

The TBMP study area was specifically within
the City of Temecula corporate boundary. The
adjacent community of Murrieta, as well as
unincorporated Riverside County areas, were
analyzed where opportunities for connections
with Temecula’s proposed trail system presented
themselves (See Figure 1).

Methodology

The TBMP methodology included evaluating
existing and proposed on-street bicycle facilities
and trails based on on-site assessment and geographic information systems (GIS) analysis, as
well as significant community input via an online
survey and public meetings, applicable documents review and aerial photography analysis.
The literature review addressed applicable excerpts from documents prepared by the City of
Temecula, the City of Murrieta, the County of
Riverside, as well as applicable specific plans
and a variety of specialized trails and bicycling
publications. This included land use data from the
County of Riverside and roads and trails data from
the City of Temecula incorporated into a project
geographic information system (GIS) database.
GIS is a digital analytical tool that allows users
to identify spatial relationships between map
features by overlaying data layers representing
a feature’s characteristics and selectively calling
up associated information. GIS’s core value is
its ability to reveal complex spatial relationships
that would not otherwise have been noticeable.
The online survey was developed specifically for
this TBMP with the assistance of City staff and
the City Council Trails Subcommittee, and made
available on the City’s website. Participants at
two public meetings also provided a wealth of
local knowledge.
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Project Background and Goals

The City of Temecula originally surveyed its
residents in 1991 to determine their desires for
City services and to set priorities. Residents
expressed strong interest in a well-defined trail
system that served the following functions:
• Access key City and regional destinations
• Serve as recreation and transportation routes
• Connect neighborhoods to parks, schools,
employment and commercial areas
• Form loops that follow creeks and utility easements wherever feasible
This strong citizen interest in what is now known
as “active transportation” persists, as expressed
by survey and workshop respondents for the
2002 TBMP and for this implementation update.
The following primary project goals were part of
2002 TBMP development, based on the desired
functions noted previously:
“An interconnected system of pathways and
bike routes is needed to support a variety of
recreational uses and non-motorized transportation requirements for Temecula residents.”
“This system should be community-wide and
should connect a variety of community and regional destinations (such as schools, parks and
other areas of interest) and should utilize open
space corridors, flood control channels, utility
easements, publicly owned lands and roadways
most appropriate for non-motorized uses.”
“Trails and bike routes should be provided
to improve the quality of life for residents of
Temecula, offer transportation alternatives,
accommodate recreational enjoyment and
increase the value and connectiveness of
the community.”
Multi-use path along Diaz Road

City of Temecula, California • Multi-use Trails and Bikeways Master Plan Update

Figure 1: Study Area
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Facility Types

The California Department of Transportation (Caltrans) standard for designated bikeway facility types
is used throughout this document. Standardized designation is required for consideration for Caltransadministered bikeway funding. However, this master plan also proposes routes not intended to receive
Caltrans bikeway designation because they would be unpaved trails likely to be used primarily for
recreation and are referred to as non-motorized multi-use (natural surface) trails.
The following are general descriptions of each facility type. See Appendix A for more details.

Natural Surface (Non-motorized Multi-use) Trail
Route separated from roadways for pedestrian, bicyclist, equestrian and other non-motorized users.
Designation generally refers to unpaved natural surface routes that can vary in width and configuration, depending upon expected types and numbers of users, local topography and design intent. They
are generally surfaced with locally occurring soil, but may be supplemented with decomposed granite
(DG) or other appropriate and visually compatible materials as needed. Width is 10 feet maximum,
but may be determined on a case-by-case basis depending primarily on likely use levels, and can
therefore be narrower where warranted.

Note that some agencies and municipalities refer to all off-street routes, both paved or unpaved, as
trails. To avoid confusion, this plan refers to unpaved routes as “trails” and paved routes as “paths.”
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(Class I) Multi-use Path
Caltrans-specified, non-motorized route physically separated from vehicular roadways. Minimum 12
feet wide, of which eight feet are paved and two feet graded on each side. Specific horizontal and
vertical clearances also apply. Allows all non-motorized uses, but wider cross section recommended
if multiple uses are to be accommodated or if higher volumes are expected. Generally does not
support equestrian use due to paving, but specific situations vary, especially where parallel natural
surface trails are provided.

(Class II) Bicycle Lane
Caltrans-specified, on-street bicycle lane designated by striping and signage with a minimum width of
five feet from face of curb or roadway edge where parking occurs, and four feet where parking does
not occur. Where parking occurs, buffering is recommended between the bicycle lane and parking
lane. Buffering from vehicle traffic is also recommended where width is available.

Many municipalities have successfully upgraded bicycle lanes by widening them to six feet measured
from the gutter pan edge instead of the curb face. The additional width is generally repurposed from
the vehicle travel lanes, proportionally narrowing them to provide for the wider bicycle lanes, while
also providing a vehicle “traffic calming” effect. This additional width functions as buffer space that
also allows bicyclists to ride farther away from the “door zone.”
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(Class III) Bicycle Route
Caltrans-specified, on-street bicycle route designated by signage only, but may include shared lane
markings (“Sharrows”) and/or “Bikes May Use Full Lane (“BMUFL”) signs. Usually installed on roadways with low traffic volumes and speed limits of no more than 35 mph.

(Class IV) Cycle Track
Exclusive bicycle facilities separated from vehicular traffic and from walkways. Cycle tracks may be
one- or two-way and design treatments demarcate them from adjacent sidewalks, travel or parking
lanes. Their physical separation from roadways may employ parked vehicles, planting areas, bollards,
raised lanes or a combination of these elements. These treatments reduce the risk of conflicts between
cyclists, pedestrians and parked and moving vehicles. By providing physical separation from vehicle
traffic, cycle tracks offer a higher degree of security and are attractive to a broader public spectrum,
supported by a strong preference among this plan’s survey respondents for “more protection than
conventional bike lanes.”
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Bicycle Boulevard
Enhanced Class III bicycle routes designed to give travel priority to cyclists on “low-stress” streets
by discouraging cut-through vehicle traffic while allowing local access. Most employ traffic calming
enhancements, traffic diverters, distinctive pavement markings and higher road surface standards
than other streets. Signage supports full lane usage to encourage parity between cyclists and vehicle
drivers. Bicycle-specific signals and detection provide for safer and more convenient crossing where
facilities cross high volume roadways. Because their traffic calming features improve safety for all,
including pedestrians, bicycle boulevards are now often designated as “calmed, green or quiet” streets,
or “neighborhood byways or parkways.”

Urban Trail (Wide Walkway)
Generally concrete walkways, wider than standard sidewalks, either along roadways, within parks or
open space. Recommended width 10 feet minimum. Intended for both pedestrian and bicyclist use.

Image
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Relevant Planning Documents

Multi-Use Trails and Bikeway Master
Plan (2002)
The City of Temecula’s 2002 Multi-Use Trails and
Bikeway Master Plan was its first non-motorized
mobility planning effort. The 2002 TBMP’s survey
results established that Temecula residents felt
trails and bikeways were important to quality of
life and that the City should develop a communitywide, interconnected trail and bikeway system
connecting schools, parks and other areas of
interest to support both active transportation and
recreation.

Temecula General Plan, 2005 Update
Several elements within the General Plan offer
support for the recommendations of this plan.
Goals and policies most relevant to this plan are
excerpted below.
Circulation Issues, Goals and Policies
Roadway Circulation
Policy 1.2 Pursue trip reduction and transportation systems management measures to reduce
and limit congestion at intersections and along
streets within the City.
Transportation Demand Management
Circulation system improvement options in Temecula are limited by various constraints. As the City
continues to develop, it will become increasingly
important to maximize roadway network efficiency
and minimize vehicular travel on City streets. The
following policies’ intent is to allow for a proactive
approach in achieving these goals.
Goal 3 An efficient City circulation system
through the use of transportation system management and travel demand management strategies.

Promotion of alternative travel modes such as
bicycle, pedestrian, new technology, and equestrian modes requires a transportation network
supporting these modes, providing convenient
access and designed to promote safety.
Goal 5 Safe and efficient alternatives to motorized
travel throughout the City.
Policy 5.1 Promote pedestrian and bicycle safety
by adhering to uniform trail standards and practices
and communicating safety practices to the public.
Policy 5.2 Minimize potential conflicts between
off-street bicycle and equestrian trails and automobile cross traffic.
Policy 5.3 Ensure the accessibility of pedestrian
facilities to the elderly and disabled.
Policy 5.4 Provide a comprehensive network of
multi-use trails and bikeways between residential areas and commercial/employment activity
centers, public institutions, and recreation areas.
Policy 5.5 Apply appropriate restrictions (including prohibiting) to motorized vehicles and cycles
using the City’s multi-use trail system.
Policy 5.6 Encourage the provision of facilities
that support carpooling and public transportation
within the City.
Traffic Safety
Safe operation of vehicular traffic on City streets
is a concern of both City officials and community
residents. The following policies are directed
towards minimizing safety hazards and encouraging safer operating conditions on City streets.

Policy 3.3 Provide a comprehensive system of
Class I and/or Class II bicycle lanes to meet the
needs of cyclists traveling to and from work and
other destinations within the City.

Goal 6 Enhanced traffic safety on City streets.

Policy 3.4 Encourage a mix of uses within projects designed to internalize trips, maximize use
of parking facilities, and promote a shift from auto
use to pedestrian, bicycle, and other alternative
modes of travel.

Policy 6.2 Require that future roads and improvements to current roads be designed to minimize
traffic conflicts which result from curb parking
maneuvers, uncontrolled access along heavily
traveled roadways, and development of private
driveways onto primary residential collector streets.

Policy 3.6 Discourage closing local streets to
maintain the functionality of the arterial road network, achieve public safety goals, and improve
the response time for police, fire, and ambulance
services, unless it significantly impacts rural
preservation areas.

10

Non-motorized and Alternative Travel Modes

Policy 6.1 Enforce speed restrictions throughout
the City.

Policy 6.3 Require that vehicular, pedestrian
and bicycle traffic be separated to the maximum
extent feasible, especially in areas with high traffic volumes.

City of Temecula, California • Multi-use Trails and Bikeways Master Plan Update

Policy 6.4 Establish public education and enforcement programs to promote safe driving in
the community.
Policy 6.5 Work with schools and developers
to improve circulation at pick-up/drop off areas
and encourage that these facilities be provided
on-site.
Policy 6.6 Consider installing traffic calming measures on residential streets when other forms of
traffic control have not been successful at reducing traffic speeds.
Parking
Policy 7.5 Require parking for bicycles and other
forms of alternative transportation.
Open Space/Conservation Element Goals
and Policies
Trail System
Goal 8 Development of a trail system that serves
both recreational and transportation needs.
Policy 8.1 Provide a citywide recreation system
that connects to the County’s regional trail system
which provides for bicycling, equestrian, hiking and
jogging trails with appropriate support facilities.
Policy 8.2 Negotiate land deeds as necessary to
implement the citywide trail system.
Policy 8.3 Require proposed development to provide trail connections to the citywide trail system
through the dedication of land and the provision
of easements.
Policy 8.4 Require development plans to identify
locations for an internal trails/sidewalk system
that links land uses and provides convenient
travel to transit facilities.

Policy 2.2 Require mixed use projects proposed
within Mixed Use Overlay Areas to include a
residential component, to contain a mixture of
compatible uses, and to provide necessary supporting public and community facilities.
Policy 2.3 Require preparation of a detailed plan
and a traffic study for all proposed mixed use
projects within Mixed Use Overlay Areas.
Policy 2.4 Link mixed use projects and village
centers with trails and potential transit systems,
including RTA bus, shuttles and commuter/high
speed rail.
Policy 2.5 Ensure that the architecture, landscape design, and site planning of mixed use
projects is of the highest quality, emphasizing a
pedestrian scale and safe and convenient access
between uses.
Policy 2.6 Ensure adequate public gathering
areas or plazas are incorporated within mixed
use projects to allow for social interaction and
community activities.
Air Quality Element Goals and Policies
Air Pollutant Emissions from Automobiles
Goal 3 Enhance mobility to minimize air pollutant emissions.
Policy 3.1 Use transportation demand reduction
techniques to reduce motor vehicle trips.
Policy 3.2 Use transportation systems management techniques to maintain an orderly flow of
traffic and improve mobility.
Policy 3.3 Pursue development of a public transit
system consisting of local shuttle and bus routes,
as well as bicycle and pedestrian trails that are
linked to the regional transit network.

Policy 8.5 Develop trails and sidewalks suitable
for multiple uses, including for the physically disabled and for personal transportation alternatives.

Policy 3.4 Establish a convenient and efficient
system of bicycle routes and pedestrian walkways.

Land Use Goals and Policies
Encouraging Mixed Use

Policy 3.5 Promote the use of alternative cleanfueled vehicles, new transportation technologies,
and combustion engine alternatives for personal
and business use.

Goal 2 Successful, high-quality mixed use development projects containing a mix of residential,
commercial/office, and civic land uses, supported
by alternative modes of transportation.

Policy 3.6 Develop and implement programs that
reduce local traffic congestion at peak hours and
during special events.

Policy 2.1 Encourage development of mixed
use projects to revitalize older commercial and
industrial areas or to create village centers, provided that adequate capacity is available on the
roadway system to support such projects.
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Quality of Life Master Plan 2030
The Quality of Life Master Plan (QLMP) documents the City’s aspirations, goals and strategic
priorities for the next 20 years and provides a
baseline to measure progress over time. Quality
of life investments will help Temecula retain and
attract both residents and quality jobs to ensure
its economic prosperity, the basic foundation of a
high quality of life. Particularly applicable to this
plan are the QLMP’s transportation goals:
• Coordinate land use and transportation to
create a balanced, modern, integrated transportation system
• Increase transportation and mobility options
that provide a variety of choice
• Expand and enhance the transportation
network by completing missing links with appropriately sized streets
• Establish a connected pedestrian and bicycle
transportation system
Temecula’s residents and leaders clearly identified several key priorities to achieve Temecula’s
transportation mobility and connectivity goals.
“Accomplishing these priorities also will help
the City meet its sustainability goals and become one of the most welcoming, livable and
innovative cities in California.”
To do so, Temecula’s transportation-related
planning, design and investments will need to
prepare by:

• Meeting new state and federal regulations
and policies requiring that communities reduce greenhouse gas emissions and promote
sustainability. New programs and resources
are providing incentives for communities to
better link transportation planning and land
use; expand choices for transit, biking, pedestrian trails and non-single car occupancy; and
promote High Speed Rail where applicable.
• Working with local and regional transportation
partners to leverage existing resources for all
available transportation modes.
• Building interconnected bicycle and multipurpose trails one system at a time, with
emphasis placed on removal of travel barriers and safety for bicyclists and pedestrians.
• Complete the missing links of bike trails and
pathways as identified in the Master Plan. Identify remaining incomplete segments of Class I
Bike Lanes/Trails and Class II Bike Lanes and
incorporate projects into the CIP budget.
• Enhance the City’s Safe Routes to School
Program
The Quality of Life Master Plan also includes
indicators by which Temecula can assess its
performance. The indicators or goals developed,
as well as the City’s progress, are listed below.
Pending the implementation of this plan, Temecula should meet or exceed its goals for miles
of Bike Lanes and Multipurpose Trails.

Table 1 – QLMP Transportation Mobility and Connection Indicators
Indicator

Meet/
Exceeds
Goals

Progressing

Complete 80 miles of Bikes Lanes - show
increase from 2011 baseline

55.8 miles or 70
percent complete*

Complete 78 miles of Multipurpose Trails
- show increase from 2011 baseline

31.9 miles or 41
percent complete*

Maintain a “Very Walkable” rating for Old
Town; 70-89 is a rating of “Very Walkable”
based on Walk Score®
Maintain a “Walkable” Rating for a Citywide average; 50-69 is a rating of “Walkable” based on Walk Score®; less than
50 is very car dependent

Needs
Improvement

Rating: 77

Rating: 44

*Figures updated September 2016

12

City of Temecula, California • Multi-use Trails and Bikeways Master Plan Update

Adjacent Jurisdictions Plans
Temecula is bounded by the City of Murrieta along
its northern boundary and by unincorporated
County land around the remainder of Temecula,
except for the Pechanga Indian Reservation at
the city limits in the southeast. The City of Murrieta and the County have their own trail planning
efforts at different levels of detail and stages of
implementation. The planning process included
contacting the surrounding jurisdictions to ensure
the development of concepts and alignments
would be compatible with those of the surrounding areas. A summary of the issues regarding
each community is presented below. Temecula
should continue to maintain periodic contact
with surrounding jurisdictions to ensure that the
linkages necessary to achieve a regionally connecting trail system are accomplished.

City of Murrieta General Plan
Circulation Element
The City of Murrieta forms Temecula’s northern
border between Winchester Road westward
to the base of the Santa Rosa Plateau west of
Murrieta Creek. Murrieta roadways with existing
Class II bicycle lanes directly connecting with
Temecula include Date Street, Margarita Road
and Winchester Road east of Interstate 15 and
Jefferson Avenue west of the freeway.
Proposed bikeway facilities will be additional
Class II lanes on Murrieta Hot Springs Road and
on Jackson Avenue east of Interstate 15, as well
as on Washington Avenue and Adams Avenue
west of Interstate 15. A “multi-purpose trail” is also
proposed along Washington Avenue that then
branches off eastward just north of Temecula.
(See City of Murrieta General Plan Circulation
Element Figure 5-1.)
Multi-use path along Diaz Road

County of Riverside Trail Planning
The area surrounding Temecula is primarily unincorporated County of Riverside. Six regionally
significant proposed routes are shown on a draft
2009 Riverside County Southwest Area Plan –
Trails and Bikeway System map as Figure 2 on
the following page. These include two “Class I
Bike Paths,” one paralleling Leon Road through
Murrieta to the northern city limit and another
along Butterfield Stage Road between Pauba
Road and La Serena Road.
A “Combination Trail (Regional/Class I Bike
Paths)” is shown paralleling Rancho California
Road and terminating at Butterfield Stage Road.
Another parallels Anza Road and connects with
Temecula’s eastern city limit near Temecula Parkway and loops down to the southeast adjacent to
the city limit near the Redhawk community. Just
north of that trail lies a “Regional Trail” paralleling
Verde and Monte Verde Roads to the southern
city limit.
Finally, the Southern Emigrant “Historic Trail” is
shown paralleling Temecula Parkway from the
southeast city limit to Interstate 15 where it then
turns to follow Murrieta Creek northward into
Murrieta. (See Chapter 3 - Temecula as Regional
Trail Hub.)

Metropolitan Water District
The Metropolitan Water District (MWD) owns and
operates aqueducts on their own property or via
easements crossing Temecula. These aqueducts
run in a generally north/south orientation, cutting
across what is essentially Temecula’s geographical center. These aqueducts have surface access
in the form of dirt roads that are almost fully
contiguous with the underlying aqueducts except
in the areas of steepest terrain. The aqueduct
alignments predate Temecula’s incorporation by
several decades.
Over the years, these aqueduct easements
have been routinely assumed to be likely nonmotorized trail routes by a number of planning
agencies. However, interviews with MWD staff
concerning this type of use indicated that MWD
customarily applies regulations to its aqueducts
that directly affects potential trails development
planned along them. While non-trail specific
alterations such as landscaping (outside a pipeline corridor) are welcomed, rules governing
equestrian use and grading for trails raise special
concerns.
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Figure 2: Riverside County Southwest Area Plan – Trails and Bikeway System

R

CITY OF
SAN JACINTO

CI
NT

O

RI
VE

CITY OF
PERRIS

79

JA

SA

N

74

CITY OF
HEMET

DOUBLE BUTTE COUNTY PARK

LITTLE
LAKE

KABIAN PARK

215
LAKE ELSINORE
Im So
GR
m uth
AN
igr e
D
a n rn
AV
tT
E
ra
il

STATE ST

DIAMOND VALLEY LAKE

CANYON
LAKE
HOL LAND RD

LA

15
WAS
H

SCOTT RD

PO

S AG

O N ST

ANTELOPE RD

RD

RT O

INGT

CITY OF
WILDOMAR

A C TUS VALLEY
RD

VE
PA L M A

MA
CH

AD
O

CITY OF
LAKE ELSINORE

C

74

D OME NIGONI PKW Y

NEWPORT RD

DE

ST

CITY OF
MENIFEE

ST
LI A
BE

E RD

A

A
R
LOS LAMOS D

CITY OF
MURRIETA

I N RD
TA
M UN
R ED O

THOMP SON RD
BENTON RD

LAKE
SKINNER

AU LD RD

LAKE SKINNER PARK

N

E

EB

TON R
D

W

RD

RD

D

P

OR

K E ITH

CLINTON

RD

L

So
uth
ern

AG
ST
D
ER

D

ZR D

G
A

VAIL LAKE
igr

an
tT
ra il

79

E

R
ZA
AN

AN

Im
m

PK

EW

AV

FAI RV I

PE
CH

Y
W

\\Agency\tlmagis\Projects\Planning\Safety_Element\Area_Plan_MXDs\Southwest_AreaPlan\Southwest_Trails.mxd

RD

PAUBA RD

SAG
ER
D

LU Z R D
DE

IA

D

15

14

N IA
OR

IE
BUTTE R F

RN

LU

LA
TO

E

ZA RD
AN

IF
AL
OC
NCH
RA

CITY OF
TEMECULA

RANCHO C

A JA R D

DE

ERD
G

HOT SPRNING
TA
O RS RD
D
T H OOP R
L

SANTA ROSA PLATEAU

A JA RD

IF O
AL

LC
VIA V O ANO

TE
N

TE
N

SA

MURRI E

ARREN RD

BOREL RD

San Diego County

Regional Trail

City Boundary

Community Trail

Area Plan Boundary

Combination Trail (Regional / Class 1 Bike Path)

Bureau of Land Management (BLM) Lands
Miscellaneous Public Parks and Forest Lands

Class 1 Bike Path

Waterbodies

Class 2 Bike Path

Highways

Data Source: Primarily Riverside County Regional Park and Open Space District,
with assistance from Riverside County TLMA/Transportation and Planning Departments,
Riverside County Economic Development Agency, and other local, state, and federal
recreational services agencies.
Note: Trails and bikeway maps are a graphic representation identifying the general location
and classification of existing and proposed trails and bikeways in the unincorporated area
of the County. All questions regarding precise alignment or improvement standards should
be referred to the Riverside County Regional Park and Open Space District.

Open Space Trail
Design Guidelines Trail
Historic Trail

Note: Except for major regional facilities, trails and bikeways systems located within cities
are generally not shown. Where trails and bikeways exist or are planned in the unincorporated
area in such a manner that there are opportunities for connections with existing or planned
trails and bikeways within adjacent cities, an arrow symbol is used to show the approximate
location of the intended connection opportunity. The reader should contact the appropriate
city for all information about that city's existing or planned trails and bikeways systems.

Non-County Public and Quasi-Public Lands Trails
California Riding & Hiking Trail
RCHA Trail

Figure 8

Private Trails

January 13, 2010

DRAFT
0

3

Miles
6

Disclaimer: Maps and data are to be used for reference purposes only. Map
features are approximate, and are not necessarily accurate to surveying or
engineering standards. The County of Riverside makes no warranty or guarantee
as to the content (the source is often third party), accuracy, timeliness, or
completeness of any of the data provided, and assumes no legal responsibility
for the information contained on this map. Any use of this product with respect to
accuracy and precision shall be the sole responsibility of the user.

SOUTHWEST AREA PLAN
TRAILS AND BIKEWAY
SYSTEM

City of Temecula, California • Multi-use Trails and Bikeways Master Plan Update

US Army Corps of Engineers
MWD has strict regulations governing equestrian
use along its aqueduct easements. Horses are
not allowed within its easements or on property
it owns, except in areas where they would be
25 feet below the adjacent pipeline’s invert level
and laterally separated by at least 100 feet. Essentially, this means that equestrian use along
the aqueducts is not possible because the combined vertical and horizontal offset is not known
to occur anywhere in Temecula. This regulation is
intended to prevent pathogens from entering the
water system following pipe breakage and subsequent repair. According to MWD staff, shutting off
an aqueduct pipeline and emptying it for repairs
can create sufficient vacuum to pull potentially
pathogen-laden water from surrounding soil and
into the pipe.
As well as not allowing horses near pipelines,
MWD also does not allow change in grade of
more than one foot within its jurisdiction. This is
intended to protect pipeline cover because MWD
cannot be certain how much cover exists over its
pipelines. MWD’s concern is that reducing coverage may endanger pipes by making them more
likely to be exposed, while increasing coverage
could place excessive strain on aging pipes.
Therefore, any change in grade of more than one
foot, either cut or fill, may not be allowed. This
can be problematic in areas of steep terrain where
switchbacks are likely to be a desirable method of
routing a trail, or even the only workable method.

Riverside County Flood Control and
Water Conservation District
The Riverside County Flood Control and Water
Conservation District (RCFCWCD) jurisdiction
within Temecula includes all creek beds and adjacent maintenance roads. These roadways are
generally hard-packed natural surfaced and wide
enough to allow large equipment access to the
creek beds for seasonal riparian plant clearing
and any other needed maintenance. Most segments are currently fenced and gated. However, a
substantial segment along Santa Gertrudis Creek
has been paved and striped as a multi-purpose
trail. RCFCWCD representatives indicated that
additional trail installations are feasible as long
as the agency does not pay for any improvements, that the agency be indemnified and that
any improvements not reduce existing channel
cross-sections. The agency welcomes any trail
proposal that fulfills these three basic criteria.

Flooding has been an ongoing problem in the
Murrieta Creek area, causing significant damage
to the Old Town area of Temecula as recently as
1993 and is expected to get worse with increased
watershed development. In response, the Corps
of Engineers completed a Murrieta Creek Flood
Control, Environmental Restoration and Recreation Final Feasibility Report, dated September
2000.
The study’s planning goals included reducing
flood inundation damage, reducing the costs of
flood insurance, restoring the riverine ecosystem
and providing recreational opportunities. The plan
calls for 12 foot wide combination service roads/
trails on both creek banks, with the west side facility designated for equestrian use and the east
side for pedestrian and bicycle use. A footbridge
is planned across Santa Gertrudis Creek and a
trail undercrossing of Winchester Road. The plan
also indicates a crossing of Murrieta Creek just
north of the Santa Gertrudis and Murrieta Creeks
confluence at Diaz Road, where a service road
would cross a levee structure forming the outlet
of a large detention basin.
The Final Feasibility Report was updated in 2014
to reflect several changes. The most relevant to
this Multi-Use Trails and Bikeway Master Plan
Update is the following:
“Construction of maintenance roads on the
east and west channel banks; the west side
maintenance road would also be used as a
recreation trail for pedestrians, bicyclists, and
equestrians; the east bank would be used as
a pedestrian and bicycle trail.”

Southern California Edison Electric Company
The Southern California Edison Electric Company
(SCE) owns and operates several power lines
on their own property in fee simple ownership
or via easements. In most cases, these easements cross multiple privately owned parcels
and do not have associated roadways or other
access. For example, power line segments pass
over rear property line fences between the back
yards of residential developments over significant
distances.
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Pechanga Indian Reservation
The Temecula Band of Luiseño Mission Indians
owns and operates the Pechanga Resort and
Casino on the southeast edge of Temecula along
Temecula Creek. This includes a casino and RV
park. Reservation property encompasses a significant portion of the creek bed in this area. Luiseño
tribal representatives indicated to City of Temecula
staff that trails access has been discussed, but no
formal planning has been undertaken.

San Diego Association of Governments
The San Diego Association of Governments
(SANDAG) is the metropolitan planning organization (MPO) governing San Diego County. Though
within Riverside County, Temecula lies less than
two miles north of the San Diego County line.
According to SANDAG, the sole non-motorized
connection between Riverside and San Diego
Counties is Class II bike lanes on Old Highway
395 that begin at the county line south of the intersection of Old Highway 395 and Rainbow Valley/
Rainbow Canyon Road, then continue south approximately 3.7 to an Interstate 15 interchange.
From this point, cyclists can continue west over
Interstate 15 and then onto Class II bike lanes
on East Mission Road approximately 3.3 miles to
the community of Fallbrook, or continue south via
Class II bike lanes on Old Highway 395 approximately 18 miles to the City of Escondido. North of
the county line, Rainbow Canyon Road continues
approximately 3.2 miles to Pechanga Parkway
near its intersection with Temecula Parkway, but
this segment’s pavement width is roughly 10 feet
narrower than the segment within San Diego
County, with significant curves and grades.

Applicable Legislation and
Regulations
Several pieces of State of California legislation
support increased bicycling and walking. Some
address greenhouse gas (GHG) reduction and
employ bicycling and walking as means to
achieve reduction targets. Other legislation highlights the intrinsic worth of bicycling and walking
and treats the safe and convenient accommodation of cyclists and walkers as a matter of equity.
The most relevant legislation concerning bicycle
and pedestrian policy, planning, infrastructure and
programs are described in the following sections.

State Legislation and Policies
AB-32 Global Warming Solutions Act
AB-32 calls for the reduction of greenhouse gas
emissions and codifies a 2020 emissions reduction goal. This act also directs the California Air
Resources Board to develop specific early actions
to reduce greenhouse gases, while also preparing a scoping plan to identify how best to achieve
the 2020 limit.
SB-375 Redesigning Communities to
Reduce Greenhouse Gases
This bill seeks to reduce vehicle miles traveled
through land use and planning incentives. Key
provisions require the larger regional transportation planning agencies to develop more sophisticated transportation planning models, and to use
them for the purpose of creating “preferred growth
scenarios” in their regional plans that reduce
greenhouse gas emissions. The bill also provides
incentives for local governments to incorporate
these preferred growth scenarios into their general land use plans transportation elements.
AB-1358 Complete Streets Act
AB-1358 requires a city or county legislative body,
upon revision of their general plan circulation element, to identify how the jurisdiction will provide
for the routine accommodation of all roadway
users including drivers, pedestrians, cyclists,
individuals with disabilities, seniors and public
transit users. The bill also directs the Governor’s
Office of Planning Research (OPR) to amend
guidelines for general plan circulation element
development so that the building and operation
of local transportation facilities safely and conveniently accommodate everyone, regardless of
their travel mode.
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AB-1581 Bicycle and Motorcycle Traffic
Signal Actuation
This bill defines a traffic control device as a
traffic-actuated signal that displays one or more
of its indications in response to the presence of
traffic detected by mechanical, visual, electrical
or other means. When placing or replacing a
traffic-actuated signal, it must be installed and
maintained to detect bicycle or motorcycle traffic.
Caltrans has adopted standards for implementing
the legislation.
AB-1371 Passing Distance/Three Feet for
Safety Act
This statute, widely referred to as the “Three Foot
Passing Law,” requires drivers to provide at least
three feet of clearance when passing cyclists. If
traffic or roadway conditions prevent drivers from
giving cyclists three feet of clearance, they must
“slow to a speed that is reasonable and prudent”
and wait until they reach a point where passing
can occur without endangering the cyclist. Violations are punishable by a $35 base fine, but drivers who actually collide with cyclists and injure
them are subject to a $220 fine.
SB-743 CEQA Reform
Just as important as the previous pieces of
legislation that support increases in bicycling
and walking infrastructure and accommodation
is one that promises to remove a longstanding
roadblock to them. That roadblock is vehicular
Level of Service (LOS) and the legislation with
the potential to remove it is SB-743.
For decades, vehicular congestion has been
interpreted as an environmental impact and has
often stymied on-street bicycle projects in particular. Projections of degraded Level of Service
have, at a minimum, driven up project costs and,
at a maximum, precluded projects altogether. SB743 could completely remove LOS as a measure
of vehicle traffic congestion that must be used to
analyze environmental impacts under the California Environmental Quality Act (CEQA).

This is extremely important because adequately
accommodating cyclists, particularly in built-out
environments, often requires reallocation of
right-of-way and the potential for increased motor
vehicular congestion. The reframing of LOS as
a matter of driver inconvenience, rather than an
environmental impact, allows planners to assess
the true impacts of transportation projects and
will help support bicycling projects that improve
mobility for all roadway users.
AB-1193 Bikeways
This act amends various code sections, all relating
to bikeways in general, specifically by recognizing
a fourth class of bicycle facility, cycle tracks.
It is important to note that existing law requires
Caltrans, in cooperation with county and city
governments, to establish minimum safety design
criteria for the planning and construction of bikeways, and requires the department to establish
uniform specifications and symbols regarding
bicycle travel and traffic related matters. Existing
law also requires all cities, county, regional and
other local agencies responsible for the development or operation of bikeways or roadways to
utilize all of those minimum safety design criteria
and uniform specifications and symbols.
This bill revises these provisions to require
Caltrans to establish minimum safety design criteria for each type of bikeway, including the new
Class IV cycle tracks. However, the potentially
most significant impact this bill will have on future
bikeway development is that it authorizes local
agencies to utilize different minimum safety criteria if adopted by resolution at a public meeting.
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Caltrans’ Deputy Directive 64-R1
Deputy Directive 64-R1 is a policy statement affecting Caltrans mobility planning and projects
requiring the agency to:
“...provide for the needs of travelers of all
ages and abilities in all planning, programming, design, construction, operations, and
maintenance activities and products on the
State highway system. The Department views
all transportation improvements as opportunities to improve safety, access, and mobility
for all travelers in California and recognizes
bicycle, pedestrian, and transit modes as integral elements of the transportation system.”
The directive goes on to mention the environmental, health and economic benefits of more
Complete Streets. This directive has been instrumental in achieving more equitable consideration
of non-motorized roadway users in highway
project planning and design.
AB-902 Diversion Programs
This bill was signed in September 2015 and sponsored by the California Bicycle Coalition. It allows
local jurisdictions to create diversion programs
that allow ticketed cyclists to have their tickets
removed from their records if they successfully
complete a bicycle training course. This type of
program has been available for children for some
time, but this legislation expands availability to
adults. It also offers all cyclists, ticketed or not,
more opportunities to learn the rules of the road
and safe bicycle handling skills.
AB-1096 Redefine Electric Bikes
The bill was passed by the California Senate in
September 2015 and replaces former vehicle
law that did not allow motorized bicycles on nonmotorized paths. The updated law splits e-bikes
from other motorized bikes and divides them into
three categories:
• Class I: pedal-assisted electric bike with a top
assisted speed of 20mph
• Class II: pedal-assisted or propelled unassisted with a top motor-driven speed of 20mph
• Class III: pedal-assisted electric bike with a
top assisted speed of 28mph
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Of those three categories, the first two are now
allowed on any infrastructure where conventional
bicycles are allowed, but the bill also provides local authorities the specific ability to limit or prohibit
those uses. Class III electric bikes or any bikes
with non-electric motor are allowed on off-street
paths, but can still be used in on-street bike
lanes. The changes apply to the state’s vehicle
code and do not affect open space trails or public
lands access rules.
CEQA for Bicycle and Pedestrian Plans
According to the Association of Environmental
Professionals 2014 CEQA Guidelines 229, a project involving only feasibility or planning studies
for possible future actions that an agency has not
approved, adopted or funded, does not require
an EIR or Negative Declaration, but does require
consideration of environmental factors. This has
been supported by numerous cities and counties,
as well as State agencies.
Planning projects such as this trails and bikeways
master plan are exempt from CEQA analysis
since they are comprised of planning and conceptual recommendations. However, as individual
recommendations move forward through design
and implementation, the City will need to determine if there are impacts associated with them for
which environmental review may be necessary.

Federal Legislation
Safe Streets Act (S-2004/HR-2468)
HR-2468 encourages safer streets through policy
adoption at the state and regional levels, mirroring
an approach already being used in many local
jurisdictions, regional agencies and states governments. The bill calls upon all states and MPOs
to adopt Safe Streets policies for federally funded
construction and roadway improvement projects
within two years. Federal legislation will ensure
consistency and flexibility in road-building processes and standards at all levels of governance.
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ANALYSIS
Existing Trail and Bikeways Systems
In many growing southern California cities, nonmotorized bikeway and trail network development
has not kept up with demand. Though bikeways
and trails are often conditioned as part of development, this can result in disconnected facilities.
In many cities, planning is underway to address
system gaps through re-striping streets to reallocate space to bicycle facilities, updating bicycle
and trails master planning, and securing grants
for facility construction.
Many of Temecula’s existing bicycle facilities
shown in Figure 3 are Class II bicycle lanes on
arterial and collector streets. However, there are
some significant gaps between existing facility
segments on the same roadways, such as on Ynez
Road, Meadows Parkway and Margarita Road.
Shared lanes, or Class III bicycle routes, exist only
within Old Town, where they have been enhanced
with Shared Lane Markings (“sharrows”), signage
and traffic calmed streets.
Multi-use paths exist along some flood control
channels and creeks, but do not connect with
each other. They often, however, connect with
on-street facilities such as bicycle lanes. Natural surface trails exist along some flood control
channels, adjacent to some streets or conditioned
with development. They too connect to on-street
bicycle facilities and only along Diaz Road does
a natural surface trail connect to a paved multiuse path.
This plan’s gap closure alternatives (GCAs) aim
to close those gaps and to provide a comprehensive on-street and off-street bicycle facility and
multi-use trail network.

Connectivity Issues and Opportunities

As stated in the previous section, the existing
bikeway and trail network is fragmented due to
specific development circumstances, existing
conditions and roadway layout. Temecula’s street
network relies primarily on arterials and collectors, which place pedestrians and bicyclists on
high-speed, high-volume streets. Open space,
topography, easements and flood control channels play a part in how the City’s streets are laid
out, which often create connectivity issues for
non-motorized users.
While bikeways can sometimes be easily accommodated by striping bicycle lanes, adding sidewalks for pedestrians requires additional costs,
such as potential structural, storm water and other
utility modifications. Some neighborhoods prefer
a rural environment and discourage sidewalk
installation. This, in turn, causes connectivity
issues for pedestrians. While new development
requires the installation of sidewalks and, in some
cases, paved off-street paths, existing adjacent
development may not have sidewalks, creating a
disconnected pedestrian environment. A separate
sidewalk study (Appendix B) was commissioned
as part of this plan that identifies these gaps, ranks
them and provides cost estimates. This Sidewalk
Study will allow the City to focus on installing
sidewalks where they are needed most and to
allocate funds to complete the network.
Santa Gertrudis Creek Trail
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Figure 3 – Existing Trails and Bikeways
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Trail and Bikeways Users and Abilities
This plan’s survey responses correspond with
numerous recent polls that show people would
choose to bicycle for transportation more often
if they simply felt safer while riding. Attention is
therefore being shifted away from trying to create
“cyclists” or providing facilities for relatively experienced cyclists, and toward making it easier for
any person to choose cycling for their everyday
trips. Bicycle planning recommendations now
often try to help reposition cycling as a safe and
common mode of transportation and increase the
number of people riding.
Based by on this shift and on their experience
creating one of America’s most comprehensive
bicycle networks, the City of Portland, Oregon
developed a typical cyclist typology as shown in
Figure 4 describing Portland’s cyclist types and
their perceived abilities. This categorization has
strongly influenced bikeway planning because research continues to show that it correctly reveals
a strong latent interest in cycling among the 60
percent of the population who identify themselves
as “Interested but Concerned.” While these individuals do not identify themselves as “cyclists,”
the point is that they do not necessarily need to
do so to benefit from facilities and programs to encourage cycling. The top two categories, “Strong

and Fearless” representing just one percent, and
“Enthused and Confident” representing about
seven percent, are likely to ride whether encouraged to or not. At the other end of the spectrum,
the 33 percent of the population that identifies
as “No Way No How” may be unlikely to change
their minds, but could be tempted to try biking
with enough encouragement.
Even though all segments of the population
may be encouraged to ride, it is through the encouragement of the largest “Interested but Concerned” segment that the greatest gains in mode
share will be made. In fact, the bicycle planning
field is being redefined toward this end.
At the October 2013 public workshop at the Old
Town Temecula Community Theater, Figure 4 was
used to gauge how participants viewed themselves
in relation to Portland’s cyclist types. They skewed
toward the more confident range of the spectrum
than the national average, but this is likely because
bicycle planning workshops tend to attract participants who are probably more experienced riders,
ride more regularly and are therefore more comfortable with existing bicycle facilities than those who
typically fall into the other categories.

“Hike/Bike” event along Murietta Creek - May 2015
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Figure 4 – Cyclist Types
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Trip Origin and Destination Analysis
Trip Origins

Trip Destinations

In the context of a trails and bikeway master
plan analysis, “trip origins” are defined as those
areas or specific locations from which the majority of non-motorized multi-use facility usage
is likely to come. Determining where these trip
origins are now or will be in the future is important in guiding the design and implementation
of a cost-effective trails and bikeways system
that will maintain its usefulness over time. This
includes evaluating predicted changes in land
use, population density and housing data, but
defining trip origins for a particular city is usually
not so straightforward. Extracting useful information from some of the sources described in the
following sections sometimes requires evaluating
data from other sources and synthesizing the
results. Other information sources were reviewed
based on widely employed mobility master planning principles. For instance, residential areas
are, in general, trip origin points. In all cases, the
primary information sought was how and where
changes are projected to occur in Temecula in the
near future. The population density map (Figure
5) shows where the higher origin densities are,
which are located primarily in Temecula’s central
and eastern portions where significant single and
multi-family residential housing has most recently
been developed.

Non-motorized trip destinations are generally
referred to as a community’s “activity” centers.
The term “activity” specifically refers to a usage
generated as a result of the particular trip destination. State statutes governing bicycle master
planning mandate the analysis of a specific set
of community activity centers, including schools,
parks, open spaces, athletic facilities, libraries,
community centers, retail complexes and employment centers. Activity center types and locations
within a community reflect the amount and types
of non-motorized usage that can be expected to
be generated (See Figures 6 and 7). This is especially true in terms of their proximity to residential
areas. Also, since this is not just a bicycle master
plan, others specific destinations were evaluated
in addition to those required by State mandates.
Other potential local trail destinations include:
• Schools
• Parks
• Old Town Temecula
• City Hall
• Libraries
• Park and Ride Lots
• Temecula Valley Museum
• Regional Sports Parks
• Promenade Temecula
• Temecula Canyon
Regional destinations (outside city limits) include:
• Wine Country
• Warm Springs Park and Reserve
• Santa Rosa Plateau Preserve
• Santa Margarita Ecological Preserve
• Lake Elsinore
• Vail Ranch
• Vail Lake
• Lake Skinner
• East Side Reservoir
• Pechanga Resort and Casino
• Old Highway 395
• Diamond Valley Lake
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Figure 5 – Population Density
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Figure 6 – Employment Density
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Figure 7 – Activity Centers
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Cyclist and Pedestrian Collision Analysis
Bicycle and pedestrian collision data were derived
from the Statewide Integrated Traffic Records
System (SWITRS) data base of reported bicycle/
vehicle, pedestrian/vehicle and bicycle/pedestrian collisions in Temecula from January 2010
through December 2014. Note that collisions
on off-street paths are not included in the data
and, unlike vehicle crashes, the lower bicycle
crash volumes and lack of robust, long-term
exposure data (such as the number of cyclists
using each corridor) means that this dataset is
not as statistically sound as vehicle data. Also,
it is generally assumed that collisions involving
cyclists, whether they involve vehicles, other
cyclists, or pedestrians, are under-reported, so
bicycle collisions are likely to have occurred that
were not included in the data. Some estimates
are as high as two unreported incidents for each
one reported.
Tables 2 and 3 and Figures 8 and 9 summarize the
data collected to help reveal trends and high collision frequency roadway segments and locations.
These tables and mapping were analyzed to help
identify other trends that may help to determine
what and where physical treatments or other interventions can be recommended.

Bicycle Collisions
There were 74 reported bicycle/vehicle-related
collisions in the 14 year period. Of these reported
collisions, one was fatal.
The official cause of bicycle collisions is almost
always attributed to either the cyclist or another
roadway user’s behavior. For example, by far the
highest number of incidents under the “Collision
by Vehicle Code Violation” category was “Riding
on the Wrong Side of the Road,” 32 of the total
74 collisions, or 43 percent. This correlates with
what is often the most common cause of bicycle
collisions and the one that results in the most severe injuries. This is because vehicle drivers have
no reason to expect someone coming from the
“wrong” direction, and often at higher combined
approach speeds.
The next highest collision type under this category was “Violating Automobile Right-of-Way,”
though it was only a third as common as wrongway riding. This collision type is also problematic
because it is likely that the cyclists involved suffered significant injuries. All 74 bicycle collisions
resulted in at least “Complaint of Pain” and over
half were “Other Visible Injury.”

The timing of bicycle collisions also coincided with
weekday use, since the lowest numbers of collisions occurred on Saturdays and Sundays. This
is significant because many areas have higher
weekend use due primarily to recreational riding
at the same time that weekend vehicle traffic
volumes are generally lighter.
There was also a very high incidence of collisions during daylight rather than at night. This
may indicate that they occurred as a result of
weekday commuter riding. Though the data do
not contain the information, it may be that many
of these weekday collisions were children riding
to and from schools.
These preceding collision types were the result of
user behavior. Decreasing their occurrence would
most likely be addressed through increased cyclist and driver education and enforcement, rather
than physical design solutions.
However, collisions can also be analyzed and
mapped in terms of the numbers that occurred at
certain locations. The data detail is limited to specific intersections and on-road segments, but there
is enough information to draw some conclusions
concerning locations within the roadway network.
Bicycle collisions appear to be strongly tied to
intersections (See Figure 8). The data contained
locations for 57 of the reported bicycle collisions,
of which most occurred on just three multi-lane
arterials - Margarita Road (13), Winchester Road
(11) and Rancho California Road (7). Together
they accounted for 31 of 54 reported collisions,
or 57 percent. These roadways were all noted
in survey comments as popular but problematic
cycling routes due to high vehicle speeds and
volumes. The two most notable “hot spots” are the
intersection of Winchester Road and Margarita
Road, and on Winchester immediately west of
Interstate 15.
Most of the remainder of the data’s roadways
were smaller and carry less vehicular traffic than
the first three, and were the site of five or less collisions each. Old Town Front Street had two collisions, but vehicle speeds there are low enough
that it is unlikely they resulted in severe injury.
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Figure 8 – Bicycle Collisions
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Table 2 – Bicycle Collision Summary
Collision by Severity
Totals
Fatal
1
Injury - Complaint of Pain
34
Other Visible Injury
36
Severe Injury
3
Grand Total
74
Collision by Vehicle Code ViolationTotals
Under the Influence
3
Improper Passing
1
Improper Turning
7
Other Hazardous Violation
5
Other Improper Driving
2
Riding on the Wrong Side of Road
32
Traffic Signals and Signs
3
Unknown
6
Violating Automobile Right of Way
11
Violating Pedestrian Right of Way
4
Grand Total
74

Collision per Year
Totals
2010
14
2011
16
2012
12
2013
13
2014
19
Grand Total
74

Day of the Week
Sunday
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday

Collision by Lighting Condition
Totals
Dark-Street Lights
7
Daylight
64
Dusk-Dawn
2
Not Stated
1
Grand Total
74

Totals
9
10
14
11
11
13
6
Grand Total
74

Collision by Road Segment
Margarita Rd
Winchester Rd
Rancho California Rd
Vail Ranch Pkwy
Jefferson Av
Meadows Pkwy
Nicolas Rd
Redhawk Pkwy
Old Town Front St
Overland Dr
Rustic Glen Dr
Ynez Rd

Totals
13
11
7
5
4
3
3
3
2
2
2
2

Data Source: CA Statewide Integrated Traffic Records Systems (SWITRS)

29

Chapter 2: Analysis

Another roadway with two collisions was Rustic
Glen Drive. This is a relatively low volume roadway that terminates at Winchester Road to the
east and as Harveston School Road at Ysabel
Barnett Elementary School to the west. This
corresponds with the approach to the school’s
entrance where most children are probably
dropped off by a parent. It is possible the collisions involved students, and potentially school
drop-off traffic. Two very similar hot spots occur at
the intersection of Camino Piedra Rojo and Redhawk Parkway, near Vail Ranch Middle School,
and another at the intersection of Rancho California Road and Moraga Road, near Temecula
Elementary School.
Collision analysis drove the development of both
infrastructure and programmatic recommendations, as well as specific GCA development. In the
following chapter, infrastructure improvements
are recommended at high collision intersections
and roadway segments wherever possible. In
other cases, recommended improvements to
the citywide bicycle network will provide cyclists
with alternatives to problematic intersections or
roadway segments.
For examples, buffered bike lanes are recommended on Margarita Road as part of Temecula’s
regular roadway resurfacing program that should
address its high collision numbers. Similarly, GCA
1 would provide an off-road extension of the
Santa Gertrudis Creek Trail as a convenient alternative to riding on Winchester Road, especially
to cross Interstate 15 (See GCAs in Chapter 5).
Other smaller hot spots, such as at the intersections of Margarita Road and Via Seron/Overland
Trail and at Camino Piedra Rojo and Redhawk
Parkway (noted previously) should be addressed
by GCA 15, which would implement a paved
pathway along the south side of nearby Temecula
Creek as an alternative to riding on the streets.
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The hot spot at the intersection of Rancho California Road and Moraga Road (noted previously)
may be addressed by GCA 6, which would provide an off-street alternative pathway directly accessing the school and Moraga Community Park
along an adjacent flood control channel.
Class II bike lanes proposed to fill the gap on
Margarita Road between Rancho Vista Road
and Santiago Road, as well as GCAs 8b and 9,
may address the hot spot at Rancho Vista Road
and Margarita Road adjacent to Temecula Valley
High School.
One hot spot at the intersection of Meadows
Parkway at Empezar Street is not directly addressed by any of the GCAs. Bike lanes exist on
Meadows Parkway, which slopes southbound
with two travel lanes in each direction with a left
turn lane at Empezar, near the apex of a broad
curve. The intersection is uncontrolled except for
a stop sign on Empezar and the speed limit on
Meadows is 40 mph. Without more detailed collision information, it is difficult to determine why
collisions are happening here, as well as who is
involved and when, but it may be advisable to
consider warning signage for approaching drivers
to watch for cyclists, especially in the downhill
(southbound direction).

Paved shoulder along Ynez Road
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Pedestrian Collisions
The pedestrian collision data differs from the
bicycle collisions in significant ways. Of the 59
reported pedestrian-related collisions, five were
fatal, a relatively high figure for the period. The
two most common collision types under the vehicle code violations, by far, were “Pedestrian
Violations” (23) and “Violating Pedestrian Rightof-Way” (24). These two collision types accounted
for 47 of the 59 reported collisions, or fully 80
percent of pedestrian collisions. While it can be
assumed that the “Pedestrian Violations” were the
fault of the walkers and the “Violating Pedestrian
Right-of-Way” collisions were the fault of the drivers, the few remaining collisions were likely due
to driver fault, such as “Improper Turning” and
“Unsafe Speed.”

tial streets near these schools, making it likely
that they involve children making their way to
and from school. These pedestrian collisions, like
many of the bicycle collisions, may be addressed
with targeted enforcement at these hot spots, as
well as student and driver education.

Collision pattern by day of the week was similar to
that of bicycle collisions, with less on weekends,
but not as definite a distinction between weekdays and weekends. Also, the peak days were
Monday and Tuesday, but just slightly higher than
the other weekdays.

The hot spot on Jefferson Avenue is likely to
be addressed by implementation of the Uptown
Jefferson Specific Plan that will include new sidewalks, as well as GCAs 1 and 5c, which together
will provide attractive off-street paths paralleling
Jefferson. The hot spot centered on Old Town
Front Street will also benefit from nearby parallel
creekside paths, particularly GCA 5a.

More than half of pedestrian collisions occurred
during daylight hours, but 18 or the 59 reported
collisions occurred at night, with 13 of those occurring on lit streets.
Like the bicycle collisions, the pedestrian collision
hot spot pattern is tied to intersections, but the
pedestrian hot spots are also more closely linked
together than the bicycle collisions (See Figure
9). Several of these groupings actually form longitudinal hot spot corridors, yet are still focused
on intersections. This includes corridors west of
Interstate 15 along Jefferson Avenue, Winchester
Road and Main Street, as well as along Ynez
Road, Pauba Road, Rancho California Road
and Rancho Vista Road east of the freeway. The
pedestrian collision data corresponds with this
analysis, with the highest number of pedestrian
collisions occurring on Rancho California Road,
Winchester Road, Ynez Road, Jefferson Avenue
and Margarita Road. Some pedestrian hot spots
at least partially overlap bicycle locations.
Even more so than bicycle collisions, a significant
number of hot spots occur near and even adjacent to schools, such as Temecula Valley High,
Chaparral High, Temecula Elementary, James L.
Day Middle, Redhawk Elementary and Paloma
Elementary. Many of these pedestrian collision
hot spots are on low speed, low volume residen-

Some of these locations may be addressed
by some of the same GCAs noted under the
bicycle collision section, such as GCA 1, which
is close enough to Winchester Road to make it
an easy choice over walking along Winchester
itself. Another example is GCAs 8b and 9 that
may address the hot spot at Rancho Vista Road
and Margarita Road adjacent to Temecula Valley
High School.

Temecula is well served with sidewalks and
pedestrians generally cover less distance than
cyclists. These two facts imply that not all the
routes described under the bicycle collisions
may address some of these pedestrian hot spots
because the facilities are too far away to be practical walking route alternatives. Also, many of the
pedestrian hot spots, even though fairly corridorspecific, reveal that most pedestrian collisions occur at intersections. It is likely that improvements
to existing pedestrian routes can alleviate some
of these problematic locations, especially high
visibility crosswalks and user-actuated signals
(See Toolbox: Design Guidelines – Appendix A).
Finally, the fact that five fatalities occurred among
the 59 reported pedestrian collisions is tragic.
One in 12 collisions resulting in the death of a pedestrian is unacceptable. Without more detailed
information, it is difficult to determine solutions,
but high vehicle speeds are likely to have been
an issue since higher speeds directly contribute
to the level of pedestrian injury and death. The
physical improvements suggested in the previous paragraph may help, as well as targeted
enforcement and education, for both drivers and
pedestrians (See Chapter 4 – Programs and
Funding Sources).
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Figure 9 – Pedestrian Collisions
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Table 3 – Pedestrian Collisions Summary
Collision by Severity
Totals
Fatal
5
Injury - Complaint of Pain
28
Other Visible Injury
23
Severe Injury
3
Grand Total
59
Collision by Vehicle Code ViolationTotals
Improper Turning
2
Other Improper Driving
1
Other Than Driver (or Pedestrian)
1
Pedestrian Violation
23
Traffic Signals and Signs
2
Unknown
2
Unsafe Speed
3
Unsafe Starting or Backing
1
Violating Pedestrian Right of Way
24
Grand Total
59

Collision per Year
Totals
2010
5
2011
13
2012
11
2013
14
2014
16
Grand Total
59

Day of the Week
Sunday
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday

Collision by Lighting Condition
Totals
Dark-No Street Lights
5
Dark-Street Lights On
13
Dark-Street Lights Out
1
Daylight
37
Dusk-Dawn
3
Grand Total
59

Totals
7
12
11
9
6
9
5
Grand Total
59

Collision by Road Segment
Rancho California Rd
Winchester Rd
Ynez Rd
Jefferson Av
Margarita Rd
Crowne Hill Dr
Old Town Front St
I-15
Wolf Valley Rd

Totals
8
8
5
4
4
2
2
2
2

Data Source: CA Statewide Integrated Traffic Records Systems (SWITRS)
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Problematic Locations for Cyclists, Horses and Pedestrians
Crossing at Freeway Interchanges
Many cyclists and pedestrians find crossing major
roadways unnerving due to high vehicle volumes
and speeds. This is particularly true when crossing freeways, where they must contend with fast
moving vehicles turning and crossing lanes,
at both on- and off-ramps, and often involving
more than one lane. Situations like this occur at
Pechanga Parkway, Rancho California Road and
Winchester Road where they cross over or under
Interstate 15. The experience is so daunting that
for many people, freeways are barriers to walking
or biking. Even experienced cyclists find such
crossings unpleasant and will avoid them when
provided with a readily accessible alternative.
Only Santiago Road provides a freeway crossing
without having to contend with on- and off-ramps.
Based on survey input and field review, addressing these freeway crossings ranked very
high in priority. GCA 1 is intended to provide an
attractive alternative to crossing Interstate 15 on
Winchester Road with a path along Santa Gertrudis Creek (See GCAs in Chapter 5). GCA 5d
is a long-term look ahead to take advantage of
any future reconfiguration of this interchange to
provide a completely separated freeway crossing
connecting Old Town with the rest of Temecula
east of the freeway. The future French Valley
Parkway overcrossing is another opportunity to
provide such a relatively low-stress connection
across Interstate 15.

Equestrians on Multi-use Trails
While the GCAs prepared for this plan reflect cyclists and pedestrians as the primary trail users,
when viable, adjacent equestrian trails can be
planned along many of these routes. Depending
on trail type and available width, trails can be
built to accommodate all users within a single
alignment. While cyclist-pedestrian interaction
is inherent to non-motorized planning, the interaction of equestrians poses a unique situation.
Equestrians and pedestrians can share natural
surface trails while cyclists and pedestrians can
share paved multi-use paths. These can be built
in parallel with separation such as a planted or
unplanted median or fencing, though fencing
tends to detract from the open space experience.
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While pedestrians and horses tend to mix well,
faster moving cyclists can startle horses, which
may occur on open space trails where horses
share the trail with cyclists. This is less likely to
occur where sight distance is adequate. User
education has been shown to be effective, especially where adequate sight distances can
not be maintained. While not required on trails
used more as transportation corridors than for
recreation, best practices recommend separating
cyclists and horses.

Trail Crossings at Roadways
Popular trails crossing multi-lane roadways will
require careful consideration, including enhancements such as user-actuated signals at mid-block
crossings, or modified signal timing at intersections. Curb extensions may be advisable at both
to effectively shorten crossing distances, as well
as shorten vehicle wait times. Most of the natural
surface trail GCAs prepared for this plan reflect
these types of enhancement.
Where a trail crosses a roadway, equestrians
can be provided with special user-actuated signal buttons, designed for equestrians, which are
set higher than pedestrian buttons. This allows
equestrians to cross the street, though necessarily mixing with pedestrians, cyclists and motor
vehicles. The same premise applies to cyclists
who would use pedestrian signal buttons where
a multi-use path crosses a roadway. In this case,
cyclists would travel as pedestrians through the
intersection.
It is up to the individual equestrian to determine
whether or not to dismount and lead the horse
across roadways, which may be preferable in
terms of safety. Where equestrian use is expected, crosswalk and paved trail crossing surfaces should be made more slip-resistant than
standard.
Where significant equestrian use is expected,
additional special considerations can be made,
such as adequate queuing space at a reasonable
distance from the roadway edge to give groups
of horses and riders room to wait without undue
crowding. This also benefits other users, especially on popular trails where there may be high
number of users needing to cross per signal cycle.
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Level of Traffic Stress Analysis
Bicycle and pedestrian planning state of practice
has changed significantly since the adoption of
the 2002 Plan. Rather than focusing primarily on
connectivity and gap closure, planning now emphasizes safety improvements designed to benefit all roadway users. This includes addressing
both objective safety and the perception of safety,
which has been shown to increase the numbers of
people choosing to walk and bike which, in turn,
have been shown to further increase safety. Looking at network and facility design through the lens
of perceived safety has therefore fundamentally
changed the way bicycle and pedestrian planners
conduct analysis and make recommendations.

tial connectors to schools and parks. For transportation purposes, arterials can better serve the
needs of people who bicycle to work, providing
a more direct route, and can often be improved
with facility enhancements.

Roadway data related to street classification,
number of lanes, traffic volumes and posted
speeds have come to define objective and perceived safety and are heavily relied upon for
analysis and recommendations. This section
offers a brief explanation of three different forms
of analysis, employed in this project, that reflect
the new state of practice: (1) the Level of Traffic
Stress model, (2) the Bicycle Boulevard or LowStress Network Connectivity model and (3) the
Safe Routes to School methodology.

A bicycle boulevard is a bicycle priority route, generally located on calm residential streets, parallel
to busier arterials and collectors. They are used
by cyclists seeking low-stress travel corridors to
access destinations. Candidate bicycle boulevard
streets may vary in the amount of traffic calming
measures needed to reduce vehicle speeds and
volumes, but are alike in requiring wayfinding
treatments.

Level of Traffic Stress (LTS) is a GIS analysis
technique to addresses the perceived safety related to traffic speed, volumes, number of lanes
and existing bikeway facility 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 speed and volume,
number of lanes and lack of existing bikeways.
LTS scores can range from 1 (lowest stress) to 4
(highest stress). Table 4 (from the Mineta Transportation Institute’s Low-Stress Bicycling and
Network Connectivity Report) describes the four
stress level categories and defines what stress
levels will result when bicycle lanes or routes are
applied to specific roadway configurations and
speed limits. The model was created using City
data, including speed limits, number of lanes and
the presence or absence of bicycle facilities.
High stress and low stress routes are generally
prioritized for treatment, and streets with either
low stress (LTS 1) or high stress (LTS 4) were
given an equal scoring value. The reasoning
behind this is that both are ideal for increasing
ridership based on positive existing conditions
(LTS 1), or improvements can be made to high
stress streets (LTS 4). In the case of high stress
streets, many arterials are direct travel routes
while local, low-stress streets tend to be residen-

Figure 10 illustrates the results of the LTS analysis performed on all City streets to ensure that
recommendations, and GCAs in particular, offered the least stressful cycling experience possible. GCAs on corridors that were determined
to be high LTS were “upgraded” or re-evaluated.

Bicycle Boulevard or Low-Stress Network Connectivity Analysis

In communities with conventional street grids,
strong bicycle boulevard candidates are often
easy to identify. In fact, public input often reveals
that residential streets parallel to busier streets
are already in use as de facto bicycle boulevards
as more comfortable corridors to access desirable
destinations. In communities with more suburban street grids such as those characterized by
superblocks and cul-de-sacs, bicycle boulevard
candidates are much more difficult to identify.
Cul-de-sacs seldom offer bicycle and pedestrian
connections and, even when they do, often meander to the point of inconvenience. Still, nearly
all communities, including Temecula, have some
bicycle boulevard potential.
For this plan, knowledge of bicycle boulevard
design was paired with GIS network analysis
to improve efficiency and maximize identifying
bicycle boulevard candidates based on specific
inputs and parameters. The primary input was the
existing street network, which was augmented
with both existing and potential Class I facilities
and small sidewalk connections, additions that
can help close gaps and effectively increase
the amount of bicycle boulevard candidates.
Parameters included designated “local” streets
and that they experience vehicle volume and
speed appropriate for bicycle boulevards (less
than 4,000 vehicle trips per day and 25 mph
or less, respectively). Parks and schools were
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Table 4 - Level of Traffic Stress

Stress Category

Stress Indicator
Suitable for all bicyclists, including
children trained to safely cross intersections.
Suitable for most adult bicyclists, but
demanding more attention than may be
expected from children.
Acceptable to most adults currently
cycling in American cities, but not generally desirable.

LTS 1
LTS 2
LTS 3
LTS 4

Level of stress beyond LTS 3.

Shared Facilities (Bicycle Routes)
Number of Lanes

Speed Limit
25 mph
30 mph
>35 mph

3 (2+1)
2
3
4

2
1
2
4

4-5 (4+1)
3
4

6+
4
4

4

4

Bicycle Lanes (On Streets with Vehicle Parking)
Number of Lanes

Speed Limit
25 mph
30 mph
>35 mph
>40

2
1
1
2

3+

3

3

1
1
2

Bicycle Lanes (On Streets without Vehicle Parking)
Number of Lanes

Speed Limit
25 mph
30 mph
35 mph
>40 mph
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3

2
1
1
2

1
2
3

3

3

4+
1
1
2
3

Buffered
1
1
2
2
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Figure 10 - Level of Traffic Stress
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Safe Routes to School Using LTS Analysis
identified as desirable destinations, between
which the network algorithm attempted to find
routes potentially suitable for bicycle boulevards.
On-street portions were evaluated based on their
traffic stress (LTS) level. The result was a network
of candidate routes for further analysis.
Knowledge of best practices was then used to
eliminate disjointed segments, such as segments
that fit the required parameters, but were too
isolated to serve any real purpose. Conversely,
professional judgment was used to more closely
evaluate segments that appeared to be strong
candidates, but which had been excluded by
the GIS analysis algorithm. Common reasons
included vehicular speeds or volumes that slightly
exceeded those recommended for bicycle boulevards. Some candidate routes would require
more intervention than others to become true
bicycle boulevards.
Lastly, an additional “out-of-direction” travel analysis was performed of the candidate routes and
the entire street network, irrespective of speeds
and traffic volumes. Routes that increased travel
distances more than 25 percent were rejected.
Ultimately, this methodology yielded a number of
candidate routes, but none were deemed suitable
for bicycle boulevard designation, even though
the network algorithm included existing off-street
paths, such as the Santa Gertrudis Creek Trail. In
most cases, due to street network configuration,
candidate routes were not contiguous enough
to justify bicycle boulevard investments (See
Figures 11a-c).
This is not uncommon for cities with predominantly suburban roadway configurations like
Temecula’s since most successful bicycle boulevards have been on grid networks where bicycle
boulevards often provide low-stress alternatives
to riding on parallel high volume, high speed
arterials. Even so, many of these candidate lowstress routes coincide or connect with existing
and proposed Class II bike lanes, so they may
be of value in future planning since they provide
connectivity between neighborhoods and Temecula’s on-street bicycle network. (GCAs 3, 5a,
8b and 15 all address portions of these low-stress
routes. See Chapter 5.)
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Safe Routes to School (SRTS) included Level of
Traffic Stress (LTS) analysis of the entire City’s
street network, particularly addressing streets
around schools in terms of number of lanes,
speed limits, street widths, presence or absence
of sidewalks, etc. This was especially true for
the proposed GCAs intended to serve schools.
Lowering traffic stress level for GCAs generally
addressed “upgrading” facilities, where feasible, to
facilities that provided more separation from traffic.
More direct SRTS analysis was also conducted.
A quarter-mile buffer was created around each
school and streets within this buffer were analyzed for LTS. As shown in Figure 12, the vast
majority (80 percent) of streets within a quartermile of schools were classified as low-stress
(LTS 1). These low-stress streets were followed
in prevalence by the highest stress streets (LTS
4 = 12 percent). Streets of LTS 2 and 3 were uncommon (less than 1 and 6 percent, respectively).
Given the suburban nature of the street network,
Temecula essentially has two types of streets
from an LTS perspective - low-stress and highstress - with little in between. That 80 percent of
streets within a quarter mile of schools are lowstress (LTS 1) makes intuitive sense based on
visual analysis. Most of Temecula’s schools are
within neighborhoods and surrounded by local
streets with low speeds and volumes because
they often provide no through routes. The 12
percent of high-stress (LTS 4) streets within a
quarter mile of schools are major collectors or
arterials with relatively high posted speeds and
traffic volumes, and provide good vehicle access throughout Temecula and region, but are
therefore not attractive walking or cycling routes.
What is less clear from the numbers and visual
analysis is that several of Temecula’s schools can
only be accessed from high-stress routes. Traffic
stress is directly related to vehicle volumes and
speeds, as well as number of travel lanes, and
as noted in the collision analysis, a number of
schools fall within or near bicycle or pedestrian
collision “hot spots” that coincide with nearby intersections of higher LTS streets. These include
Ysabel Barnett Elementary, Temecula Elementary, Redhawk Elementary, Paloma Elementary Vail
Ranch Middle, James L. Day Middle, Temecula
Valley High and Chaparral High.

City of Temecula, California • Multi-use Trails and Bikeways Master Plan Update

Figure 11 – Low-Stress Routes
(See following pages for blow-up maps.)

Figure 11a

Figure 11b

Figure 11c
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Figure 11a – Low-Stress Routes (North)
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Figure 11b – Low-Stress Routes (Central)
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Figure 11c – Low-Stress Routes (South)
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Figure 12 – SRTS Traffic Stress
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Health Benefits
Some of these locations may be addressed by
some of the route improvements in GCAs noted
under the collision analysis section, such as GCA
6 near Temecula Elementary School, and GCAs
8b and 9 near Temecula Valley High School (See
GCAs in Chapter 5). However, this master plan
identifies the further exploration of access points
to and from schools as a next step in providing
safer routes to schools. Best practices in Safe
Routes to School planning suggest that future
schools should be sited within neighborhoods
they serve, rather than along major collector or
arterial streets, such as Abby Reinke Elementary
School, for example. Existing schools oriented
towards busy streets may be able to provide improved and more direct neighborhood connection
through rear access, such as through gates or
other fence openings, so students can enter the
school grounds without having to do so from the
busy fronting street.
Such changes to school access will require cooperation between the City of Temecula and school
districts/private schools. Providing low-stress
routes, along with complementary education,
encouragement and enforcement programs, will
likely lead to a higher percentage of children walking and riding to schools. This, in turn, will likely
lead to reduced demand for vehicle circulation
and parking on the busy streets. Recent studies
show that as much as 25 percent of morning vehicular traffic congestion is parents driving their
children to school. Both trends may ultimately
lead to support for placing school entrances away
from busy streets in the first place.

Transportation accounts for nearly 30 percent of
all US greenhouse gas emissions, with cars and
trucks creating nearly 20 percent of those emissions. While a solo driver in an average North
American vehicle releases about 1.2 pounds of
C02 per mile, the average cyclist releases only
0.7 grams through respiration.
A significant percentage of Americans are overweight or obese and projections indicate that 42
percent of the population will be obese by 2030.
To combat this trend and prevent a variety of
diseases, the Center for Disease Control (CDC)
suggests a minimum of 30 minutes of moderate
intensity physical activity five days per week, such
as cycling and walking.
Facilities that support outdoor activities encourage cycling and walking, which are great ways to
help lose weight since they burn fat, which helps
individuals feel and function better. Exercise improves heart and lung fitness, as well as strength
and stamina. Regular exercise reduces the risk of
high blood pressure, heart attacks and strokes.
In addition to heart disease, regular exercise can
also help to prevent other health problems such
as non-insulin dependent diabetes, osteoarthritis
and osteoporosis. Exercise also relieves symptoms of depression, improves mental health, and
decreases anxiety and stress levels. Cycling and
walking on a regular basis can be enjoyable ways
to exercise and take advantage of their stressreducing capabilities.
A large body of research shows that providing
bicycling and walking friendly facilities encourages more people to ride and walk and that this
availability directly improves overall community
health. From the Active Living Research website:
“The way communities are designed has a
great influence on how active we are. When
communities are safe, well-maintained and
have appealing scenery, children and families
are more likely to be active. Unfortunately,
many people—especially those at high risk for
obesity—live in communities that lack parks
and have high crime rates, dangerous traffic
patterns and unsafe sidewalks. Such communities discourage residents from walking,
bicycling and playing outside. Increasingly,
local governments are considering how community design will impact residents’ physical
activity. Our research documents effective
strategies for creating communities that support active living and promote health.”

44

City of Temecula, California • Multi-use Trails and Bikeways Master Plan Update

Active Lifestyles
Planning for active transportation provides opportunities for people to get outside and walk, bike,
jog, skate, rollerblade or partake in other physical activities. These aerobic activities all burn
calories, enabling people to maintain a healthy
weight and improve mental health. For example,
a 160 pound adult, walking at 3.5 miles per hour
for one hour burns 314 calories, and running at
8 miles per hour for one hour burns 861 calories.
Similarly, a 130 pound person bicycling at 14-16
miles per hour for one hour burns about 590 calories. Since each pound of body weight represents
roughly 3,500 calories, burning 500 calories per
day translates into a pound lost per week.
Children who walk or bicycle to school are generally healthier than their peers who are driven.
Because of this, they also miss fewer days of
school, are more alert in class and perform better
academically. Similarly, healthy employees miss
fewer days of work, focus better and perform
better at work than those that are less healthy.
According to the President’s Council on Fitness,
regular physical activity:
• Reduces heart disease, cancer and stroke risk
• Strengthens muscles, bones, and joints
• Improves heart and lung condition
• Decreases depression
• Increases energy and self esteem
• Lengthens life expectancy
• Relieves stress
By contrast, people who live sedentary lifestyles
have a greater risk of developing Type 2 diabetes,
high blood pressure, high cholesterol, stroke,
heart disease and cancer.
By creating safe, convenient options for people to
walk, bicycle and use other forms of active transportation, people can integrate physical activity
into their daily lives without having to set aside a
special time of the day for exercise.

Stress Relief
Many medical conditions, illnesses and mental
problems are now known to be either caused by
or intensified by stress. These range from heart
attacks and cancer to depression, insomnia,
chronic fatigue, a variety of mental illnesses and
alcoholism.

According to the Mayo Clinic website:
“Virtually any form of exercise or movement
can increase your fitness level while decreasing your stress. The most important thing is
to pick an activity that you enjoy.”
Having attractive bikeways, trails and pedestrian
facilities can entice more people to get outside
and become more active, relieving their stress
and improving their health.

Social Interaction
Walking, cycling, skating, rollerblading and other
non-motorized transportation modes put people in
the streets, in situations that offer much more opportunity for social interaction compared to driving.
This can make communities more vibrant and can
help to develop stronger social capital. Research
shows that people living on streets with light traffic have roughly three times as many friends and
twice as many acquaintances as those living on
streets with heavy traffic. Active transportation
brings about a “people-oriented” feel to streets
and seeing people out may make it easier to do
the same and to interact with their neighbors.

Enjoyment
Trail and bikeway networks give people convenient access to enjoy outdoor recreation. They
are able to go out to enjoy the network on their
own, and may find that the trails also offer a viable setting to spend time together with family.
Trail activities can be enjoyed by people of nearly
all ages, and research consistently shows that
residents greatly value trails and bikeways in
their communities. Locally, this was most succinctly expressed under Temecula’s Quality of
Life Master Plan 2030 (QLMP) goals:
“At the QLMP community meetings, residents expressed their desire to travel safely
throughout the City on various modes of
travel, including bike and pedestrian trails
and on complete streets.”
The QLMP also lists trails as a component of several goals, such as part of Murrieta Creek flood
control enhancements, integration of Temecula’s
trails with the Wine Country and the City of Murrieta, and in support of healthy and active lifestyles.
Master plan survey responses also indicate that
trails are seen as popular recreational facilities,
since 90 percent of respondents said they would
“likely” or “definitely” use “trails along creeks and
utility corridors separated from roadways.”
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Improvements to the Public Realm
By making walking and biking true transportation alternatives, cities may reduce the amount
of public space dedicated to the movement and
storage of private vehicles and repurpose it for
“higher uses,” such as “road diets.” In addition to
creating more space for walking and biking, road
diets can create more public space. Medians,
street furniture, landscaping, public art, historical
plaques, wayfinding signs, improved bus stops
and community gardens exemplify the types of
uses that could become the “higher and better”
use of the public space.

Safety
By providing low-stress bikeways, improved pedestrian crossings, and trails, people will be able
to cycle, walk, jog and ride in a safer environment.
Bicycling on streets with low vehicular volumes
and speeds, or on a dedicated bikeway on a high
volume street with higher speeds both provide
low-stress bicycling experiences. Shared streets
are often inherently comfortable bicycling environments, but may be further enhanced with traffic calming elements. Dedicated bikeways make
cyclists more comfortable by increasing visibility
and legitimacy. Bicycle lanes provide a place to
ride where drivers generally do not intrude and cyclists feel more comfortable. Going a step further,
protected bikeways go a long way in increasing
cyclists’ safety and comfort, even when traveling
alongside fast moving cars.
Improved pedestrian-friendly safety features reduce the number of pedestrians hit by drivers of
cars. The figures are compelling. For example,
adding a sidewalk to a street yields a crash reduction factor of 88 percent. Crossing islands reduce
pedestrian-involved crashes by 46 percent at
marked, uncontrolled crossings (where there
were no signals or stop signs).
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Bicycle lanes, new sidewalks and new parkways,
when accommodated through narrowing vehicle
travel lanes, also have the potential to reduce the
vehicle speeds and improve safety. Speed is a
key factor in crash reduction for three reasons.
First, drivers’ peripheral vision declines with
speed. Second, stopping distance increases
with speed. For example, the average stopping
distance at 40 mph is 170 feet, while it is 60 feet
at 25 mph. Third, crash severity significantly increases with speed. If struck by a car moving at
20 mph, a pedestrian has a 95 percent chance of
survival, but only a 15 percent chance at 40 mph.
The more cyclists, pedestrians and joggers there
are using local streets and trails, the more people
will be aware and will look for them. Also, because
a greater percentage of drivers will also use the
streets and trails as cyclists, pedestrians and
joggers at other times, they will be more aware
of their presence.
Personal safety benefits can result from having
people out walking, cycling or skating since they
put “eyes on the street.” As more people are out
and casually surveying the street, criminals are
less likely to partake in anti-social activity. More
people on the streets provide an increased sense
of safety and may, in turn, encourage more walking and biking.
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Economic Benefits
Cycling and walking are low cost activities that
can be easily incorporated into an individual’s
daily life, such as commuting to work or running
errands. In mild climates like Temecula’s, cycling
and walking can occur year round. Residents can
also benefit financially from improved cycling and
walking infrastructure.

Cost Savings
People who walk or bicycle for daily trips to the
store, work, school, or other destinations can
realize substantial costs savings by not using
their cars. People who regularly drive pay higher
costs than those who ride or walk. Beyond the upfront cost of their vehicle, there is maintenance,
insurance and often parking. According to the
American Automobile Association (AAA), daily
driving now costs $9,100 annually. Based on an
example wage of 20 dollars an hour, a vehicle
owner must work 455 hours each year to pay
for his or her commute by car. By comparison, a
cyclist making the same wage only has to work
about 15 hours per year to pay for commuting by
bicycle, and not at all for walking. Even for a typical suburban family, being able to eliminate the
need for a second or third car can reap significant
economic benefits.
Cycling’s health benefits can also have a powerful
economic impact. The City of Portland has conducted annual counts of cyclists crossing its Willamette River bridges since 1991, creating what
is likely the most robust cyclist count dataset in
the United States. Researchers took advantage of
this data to conduct a first of its kind benefit-cost
analysis of the city’s bicycle infrastructure, existing and planned. They determined that Portland
residents could save between $388 and $594
million in individual health care costs by 2040
directly attributable to the city’s increased investment in bike infrastructure and that health care
cost savings and fuel savings over time amply
justified investments in bicycling infrastructure
and promotion, yielding benefit-cost ratios as
high as 3.8 to 1. Additionally, accounting for lives
saved from a reduction in mortality using value of
statistical life, as is commonly done for transportation planning, further increased the benefits-cost
ratio. The researchers felt that including other
less easily monetizable benefits, such as less
spending on vehicles and less time needed for
additional exercise, would further bolster the
economic case for bicycling investments.

Cost savings for individuals and society also result from better health. The annual cost of obesity
has been calculated as $4,879 for women and
$2,646 for men. Nationally, obesity-related ailments, such as chronic disease, disability and
death are estimated to cost $190.2 billion annually. By 2018, obesity is estimated to cost the
United States $344 billion per year, or 21 percent
of national health care spending. This is likely
to cause private insurance rates to rise and to
consume significant resources from public health
insurance programs such as Medicare and state
health programs. Fortunately, walking and cycling
at moderate speeds are effective and convenient
means of maintaining healthy weight and general
fitness, provided safe and comfortable facilities
are available.
Finally, a bicycle’s life-cycle energy use, including manufacturing and maintenance, is just 1.4
percent that of a typical combustion engine car.

Property Value Increases
Research shows that trails have potential to
create jobs, expand local businesses and enhance property values. In Apex, North Carolina,
developers added a $5,000 premium onto home
prices adjacent to a regional greenway, and those
homes were still the first to sell.
Since its completion in 2012, the $62.5 million
Indianapolis Cultural Trail (a cycle track and
parallel walkway) through central Indianapolis
has generated 11,000 jobs and $863 million
through construction, private sector investment
and increased tourism. The project has also increased adjacent property values by $45 million
and redevelopment continues along the corridor.
These are just two of many documented examples of economic development through active
transportation. Such facilities support the tourist
industry, restaurants and other retail outlets, as
well as bringing in tax revenue. In addition to attracting visitors, local residents may choose to do
more of their shopping and entertainment locally,
rather than travelling to another city. Also, if they
save money by driving less, they will have more
disposable income that could be used locally.
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Economically Viable Futures

Reduced Travel Time

Smaller cities and towns are having difficulty
keeping and attracting vibrant industries and
workforce because many Millennials want a more
“urban” lifestyle where they can live in compact,
walkable, bikeable communities. There is also
growing evidence that the “Baby Boomer” generation shares a similar desire for more compact,
walkable communities. If smaller cities expect to
attract both Millennials and Boomers, planning
for denser, walkable and bikeable communities
appears to be a smart formula.

Many trips are short and could be done on foot
or bicycle if attractive facilities were available.
Considering that 48 percent of all trips are three
miles or less, 21 percent of all trips are less than
one mile and 60 percent of all trips less than one
mile are driven, there is significant potential to
convert these trips to walking or biking. Especially
in congested areas, door-to-door travel time, especially by bike, can be less than when driving a
vehicle, especially if the time needed to address
parking is taken into account. In addition, converting vehicle trips to walking and biking can reduce
vehicular travel time for those who chose to travel
by vehicle by reducing roadway and destination
parking congestion.

Examples of such development in Temecula include Old Town Temecula and the higher density
developments planned around it, such as the
Jefferson Avenue corridor to the north and Altair
to the west. The Uptown Jefferson Specific Plan
addresses the corridor that was once Highway
395, the primary vehicular route prior to the construction of Interstate 15. Trails along Murrieta
Creek factor prominently into future Jefferson
Avenue plans and the surrounding area. Altair is
a proposed new development on the west side of
Temecula Creek overlooking Old Town Temecula
that will have 1,500 dwelling units and significant
pedestrian and bicycle infrastructure, including
high quality connections with Old Town Temecula.
All three developments reflect the qualities many
people say they prefer, such as attractive walking
routes and convenient bike facilities. The Main
Street Bridge that will directly connect Altair and
Old Town Temecula was designed with this in
mind, and Altair’s primary pedestrian connection
aligns with the bridge. Biking, in particular, will
be an easy way to access all three areas since
they are within readily rideable distances of each
other. Plan recommendations and GCAs take advantage of this spatial relationship with a variety
of separated and on-street facilities, such as a
cycle track on Rancho California Road crossing
Murrieta Creek and paved paths paralleling the
channel (See GCAs in Chapter 5).

Neighborhood Electric Vehicles
Many people, particularly Baby Boomers, are
interested in simplifying their lives through local
“alternative transportation” such as bicycling and
Neighborhood Electric Vehicles (NEVs), which
can effectively replace a conventional car with
a device much less financially burdening to own
and maintain. Facilities that support both bicycles
and NEVs are driving development planning in
some areas.
The California Air Resources Board (CARB) classifies NEVs as zero emissions vehicles. Legally,
NEVs are “Low-Speed Vehicles” as defined by
CVC Section 385.5:
(a) A “low-speed vehicle” is a motor vehicle that
meets all of the following requirements:
(1) Has four wheels.
(2) Can attain a speed, in one mile, of more than
20 miles per hour and not more than 25 miles per
hour, on a paved level surface.
(3) Has a gross vehicle weight rating of less than
3,000 pounds.
(b) (1) For the purposes of this section, a “lowspeed vehicle” is not a golf cart, except when
operated pursuant to Section 21115 or 21115.1.
(2) A “low-speed vehicle” is also known as a
“neighborhood electric vehicle.”
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To satisfy federal safety requirements for manufacturers, NEVs must be equipped with three-point
seat or lap belts, running lights, headlights, brake
lights, reflectors, rear view mirrors and turn signals.
NEVs are energy-efficient and minimally polluting vehicles. In addition to their low impact on
air quality, NEVs have a relatively low impact on
public infrastructure due to their small size and
low weight. NEV facility requirements are similar
to that for bicycles, with Class I, II and III facilities
types, each chosen depending on context. NEV
and bicycle facilities are so alike, in fact, that
they may sometimes be shared, if wide enough
to accommodate both modes. Minimum desired
lane widths for bicycles and NEVs are five and
eight feet, respectively. Similar to bicycle facilities,
projecting demand for NEV facilities is limited
by a lack of data (i.e. it is difficult to predict use
of facilities and networks that do not yet exist).
Projections are based on data that demonstrate
a latent demand for NEV facilities such as demographic information, circulation and land use
data, and projected fuel/auto ownership costs.
Similar to other mobility modeling, the actual
implementation of NEV projects, as well as preand post-intercept surveys, can enable planners
to make more accurate projections.
NEVs are becoming a popular alternative to standard motor vehicles, especially in urban areas
and for short trips where the local climate supports the use of these often open-sided vehicles.
The Governor and State Legislature of California
have prioritized NEV travel as means of reaching
air quality and greenhouse gas reduction targets.
California Senate Bill 375 outlines Sustainable
Communities Strategies, which support the
expansion of NEV infrastructure, among other
strategies. In March 2012, Governor Brown issued Executive Order B-16-2012 and the Zero
Emissions Vehicle Action Plan requiring all state
Example NEV (GEM Polaris e2)

agencies and entities to make efforts toward the
rapid deployment of Zero-Emissions Vehicles
(ZEV) in California. According to Temecula’s
Quality of Life Master Plan, the City is planning
to “implement NEV system throughout Temecula”
around 2020.
State law treats NEVs differently from the approach used for bicycles and other low speed
vehicles. NEVs are prohibited from use on
streets with speed limits greater than 35 mph,
yet bicycles can be used on most streets regardless of speed limit. In addition, electric scooters
can be ridden on streets with speed limits of 25
mph, or on streets with limits of 30 mph or more
if marked with bicycle lanes. Scooter users must
use the bicycle lanes and follow the same rules
as cyclists. On residential streets with their typical
25 mph speed limits, NEVs function within the
travel lane, and not in the bicycle lanes.
There is interest in expanding NEV-accessible
roadway networks to allow larger travel areas
by removing existing legal barriers imposed on
their use by being restricted from higher speed
streets. This is an evolving issue as mobility
choice initiatives, especially those that support
California’s climate change mandates, continue
to be debated at the state level.
Because state law does not allow NEVs or golf
carts within bicycle lanes on streets with speed
limits greater than 35 mph, expanding NEV use
would require a city to secure special study
status through the legislature. NEVs could then
operate within these bicycle lanes, but only on
designated streets with speeds greater than 35
mph. Wider joint-use lanes may be acceptable,
as has been done in several California cities. On
these designated streets, a city could adopt a
new standard dimension for bicycle/NEV joint-use
lanes, perhaps eight feet wide including gutter,
and marked appropriately.
Shared NEV/Bicycle Lane Signage (Palm Desert, CA)
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Bikeshare
Bicycle sharing is an innovative approach to increase bicycle usage throughout an urban area.
Providing a bicycle share program, combined
with other transportation systems, allows more
diverse, flexible and cost-effective transportation
choice. Such a program can reduce the number
of overall vehicle trips and travel time between
residences and transit stops, schools and shopping centers.
A bike share program represents yet another
mobility option that is anticipated to induce demand for bicycle facilities and reduce demand
for auto-oriented facilities. Over roughly the past
five years, bike share programs have been popping up and expanding in mid-sized-large cities
across the US. Among cities where bike share
has been implemented, significant benefits in
terms of health, the economy and mode share
have been documented.
Most bike share programs exist within major cities
and universities. This makes sense considering
their transportation, land use and demographic
composition. Large cities and universities have
constrained vehicle access, compact land use
patterns and populations accustomed to circulating without vehicles. Bike share systems also tend
to thrive in places with robust transit systems, like
big cities and universities, because the modes
complement each other (i.e. transit helps cover
longer distances and bike share helps cover the
“first/last mile” connections). Temecula currently
has neither a bike share plan nor infrastructure.
Given Temecula’s generally low density, subareas
like Old Town, Altair, Harveston and the Jefferson
Avenue corridor, which are or will be characterized by compact, mixed-use development and
multi-modal transportation options, may be good
candidates for a bike share program in the near
future based on one of the following models.

Successful bicycle sharing programs have been
implemented worldwide, including in southern
California cities in recent years. Most of these
systems are highly advanced using key cards,
online advanced purchase, GPS and Radio Frequency Identification (RFID) technologies making
it possible for bicycle sharing to be simple for all
users. Programs such as B-Cycle can even track
riders by their associated membership numbers.
Data such as distance, duration, calories burned
and carbon offset can be captured and uploaded
to personal web pages at Bcycle.com. This data
can also be helpful for those commuting and
exercising at the same time.
Since bike sharing’s inception, providers have
included governments, quasi-governmental
transport agencies, universities, non-profits, advertising companies and for-profits. Five primary
models exist.

Government Model
The community operates the bike-sharing service
like it would any other transit service and, as operator, has greater control over the program. On
the other hand, it may not have the management
experience of an existing bike sharing program
operator. Also, the community maintains liability,
which can be less desirable from the community’s
perspective.

Transit Agency Model
A quasi-governmental organization provides
the service and the agency’s customer is a jurisdiction. Some transit agencies have incorporated bike sharing as an extension of their other
transport offerings to be a more comprehensive
mobility provider. An example is Bay Area Bike
Share, managed by the San Francisco Municipal
Transportation Agency (SFMTA).

Bikeshare stations (University of California, Irvine and Washington, D.C.)
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Non-profit Model
The non-profit model is usually created to operate
the service or folds bike sharing into its existing
interests, such as Washington D.C.’s Capital
Bikeshare. While the non-profit operates the
program, it usually receives funding from the jurisdiction for the service it provides to the public in
addition to collecting the revenues generated by
membership and usage fees and sponsorships.

Advertising Company Model
Companies offer a bike sharing program to a
jurisdiction, usually in exchange for the right to
use public space to display revenue-generating
advertisements on billboards, bus shelters and
kiosks, for examples. To date, this model has
been the most popular. Citibike in New York City
is a prime example.

For-profit Model
A private company provides the service with limited or no government involvement. Decobike is a
prime example of this model, a business running
the service using an off-the-shelf flexible station
system. While similar to the advertising company
model, this model differs in that there is no onstreet advertising contract with the locality and the
for-profit keeps all revenues generated.
There is no one ideal model that works best in all
jurisdictions. Potential factors determining which
model to use include the size of the jurisdiction
and availability of both bike sharing systems able
to operate in the locality and local entrepreneurs
to run the program. Jurisdiction size is an important factor because the predominant advertising
company providing bike sharing service model
tends to occur mostly in larger cities where the
potential for advertising views, and therefore
advertising revenue, is the greatest.
It is important to note that all of the systems
referenced in the previous paragraphs are in
large cities. However, there are system operators providing bicycle sharing for individual businesses, institutions and even multi-family housing
complexes. An example is a company operating
a system for a General Motors’ technology campus, a 710 acre site with 38 buildings housing
21,000 employees. The site’s scale and compact
arrangement makes bike sharing a viable alternative to employees having to move vehicles from
place to place during the course of their work
day, including having to locate a parking space
each time they move. Access to shared bikes
allows them to pick up transportation at will and
conveniently drop it off.

Other system operators specialize in smaller
cities and college campuses. Further simplifying
bike share system use and management, Social
Bicycles (Sobi) did away with docking stations and
kiosks altogether and integrated their functions
directly onto their bikes. Sobi’s system employs
no infrastructure. Instead, users find and reserve
a bicycle using a web browser or mobile device
and users without internet access can make a
reservation directly from the keypad interface
on the bike. The proprietary GPS-enabled bikes
come equipped with built-in U-locks and users
can pick up and leave them at any public bike
rack. Some systems charge a small additional
fee for random parking, but provide free parking
at “hubs,” signature racks placed where additional
bike capacity is desired. Compared to the other
systems previously described, Sobi’s system is
more easily scaled and costs less to manage
since it requires minimal additional infrastructure.
The City of Portland, Oregon is initiating a Sobi
system in 2016.
The simplest system is weBike’s, a software
provider that has eliminated the need for either
bike stations or proprietary bikes. The community provides the bicycles and locks and weBike
provides the software that allows members to
check out a bicycle via text message or by using a
mobile app, and can then return the bicycle to any
bike rack in the community. Like Sobi’s system,
weBike gives users the convenience of leaving
bicycles anywhere within a specified service area.
For a growing city like Temecula, the flexibility of
systems like weBike or Sobi may be advisable,
since they can be easily expanded as demand increases. While neither system requires additional
infrastructure like docking stations, Sobi does
require the purchase of their proprietary bicycles,
but does not require users to have internet access
to use the system.
Social Bicycles (Sobi) proprietary built-in U-lock system
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Emerging Technologies
Because technologies are ever-changing, this
section should be considered a snapshot of
what exists at the time of this writing. Information sharing continues to be faster, easier, more
customizable and convenient. These tools can
help to supplement sharing between residents
and City staff.
Mobile phone applications provide real time geospatial information about bike share, transit and
ride share availability, in many cases enabling
users to access these options on demand. Mobile
apps, particularly those related to bike share,
transit and the sharing economy have great potential to transform the way people get around.
In doing so, they have the potential to reduce
auto-dependency and support more pedestrian,
bicycle and transit travel. The proliferation of bike
share, increased use of transit and explosion of
ride share options like Car2Go, Uber and Lyft
would not be possible without their supportive
mobile apps. Enhancing choices means less car
dependency, an increasing reality in cities across
the US. In the City of Temecula, the use of mobile apps, in conjunction with real transportation
choices, would reinforce those choices and support increased walking and biking. The following
sections describe potential smartphone apps, as
well as cutting edge technologies for enforcement
and counting.

Route Tracking
Route tracking can employ a smartphone’s global
positioning system (GPS) capabilities to later
map online where the riding, walking or running
occurred and see the routes others use. This can
help route planning, as well as track mileage,
calories burned or reductions in vehicle miles
traveled (VMT) and green house gas (GHG)
emissions. This can be a basis for competition
between student groups for prizes or tracked for
commuter incentives.
This can be done with apps like MapMyRide or
Endomondo, or this functionality can be a customized app. The benefit of a customized app is
that the City can use the data for tracking active
transportation trips to be used for incentives,
prizes and awards, but also general knowledge
about those trips. It can be helpful for learning
popular routes residents use, when and how often facilities are utilized and to track changes as
encouragement programs are implemented and
facilities are expanded. This can provide useful
benchmarking data over time, which can also be
particularly useful for future grant applications.
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Wayfinding
Private mapping services such as Google and
Bing provide online/smartphone apps that allow users to select from various transportation
modes, including walking or biking. As the master
plan is implemented, it will be important to update
these and other providers with the latest biking
and walking routes.
A custom map app created for the City of Temecula could also include information about where
to ride and bicycle parking locations. It can provide details, such as long-term or indoor storage
solutions, as well as provide the ability to report
problems with racks, facilities or even close-calls.

Condition Reporting
With the power of a smartphone, it is now easy to
take a photo, record the time, date and location
and add a text description. Pairing this functionality with an app can allow individuals to report
issues such as graffiti, overgrown plantings,
roadway problems, broken sidewalks, lighting
problems, trash, irrigation leaks, etc. The most
widely used such app is City Sourced, which
produces apps customized for a number of cities
across the country.

Close-call Reporting
Crash data provides a wealth of information
regarding locations with safety concerns. This
can help to determine if an education campaign
or engineering fix can address crash patterns.
However, this is a reactionary measure. A method
for reporting “close-calls” where crashes nearly
happened can help to capture valuable information before there is a serious incident. Additionally, this is a way to report crashes that result in
no damage or injury and therefore would have
otherwise gone unreported.
Quick Response (QR) Codes
A Quick Response (QR) code is an image
that functions similar to a barcode, readable
by smartphones equipped with an appropriate
reader app. The most widely used type consists
of black squares arranged in a pattern on a white
background that make up a code representing
letters, characters and numbers. The QR code
can therefore contain a link to a website or video
or other digital content online. Users encountering
a QR code scan it with a smartphone or tablet
camera enabled with a QR code reader app and
the device then loads an encoded Web URL
onto the device’s Web browser. Posting a QR
code assumes the user will recognize what to do
with the QR code and have a smartphone and
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Three Foot Passing Enforcement
QR reader app. Therefore, it is best to reserve
the use of these codes for added information or
convenience. For example, a QR code posted on
a map could be encoded to direct users to the
City’s active transportation website to find more
information about area routes.

The Chattanooga Police Department recently
became the first bicycle enforcement unit to
deploy a handlebar-mounted ultrasound device,
BSMART (Bicyclist and Safe Monitoring Applied
Radar Technology). It can measure the distance
between passing vehicles and the rider with
unprecedented accuracy of down to one inch.
Bicycle enforcement officers generally hand out
educational pamphlets and explain the three foot
passing law to cooperative drivers, but can also
issue tickets.

Continuous Multi-modal Measurement

QR Codes can be used to provide additional
information for wayfinding, bicycle parking and
transit information, as well as instructional videos,
contact information and more. For example, one
bicycle parking manufacturer employs QR code
stickers on its racks that links to an instructional
video on how to properly lock a bicycle.

RFID Tags
Radio Frequency Identification (RFID) is a widely
used data collection and marking technology that
employs electronic tags for storing data and a
reader device to retrieve the data. Tags are made
up of an RFID chip attached to an antenna and
most derive their minimal power requirements
from the radio waves coming from the reader.
Like bar codes, RFID tags identify items. However, unlike bar codes, which must be in close
proximity and line-of-sight to the scanner for
reading, RFID tags do not require line-of-sight
and can be embedded within objects, such as
bicycle frames. Depending on the type of tag and
application, they can be read at a varying range
of distances.

Multi-modal measurement is a relatively new
service that promises to provide more accurate
and cost-effective counting than can typically be
provided by humans on the street. The technology does this by incorporating video feeds from
any web-enabled camera to measure variables
like pedestrian density and sidewalk level of service, as well as monitoring roadways usage and
vehicle speeds, including bicycles. The goal is
to support projects and studies through real-time
counts on specific streets or urban locations, such
as business districts.
Raw video is transmitted to a sensor that turns
the feed into aggregated and anonymous data.
The algorithm does this by analyzing the movement of pixel aggregations representing specific
user types, automatically identifying whether they
represent a car, bus or pedestrian, for examples.
To satisfy privacy concerns, the video is deleted
after it has been processed, without having been
viewed by a human being. The resulting data are
then made available for purchase by local governments, businesses districts, urban planners
and advertisers so that they can achieve a more
accurate measurement of activity levels and types
within a specific zone.

A common use of RFID tags is commuter tracking for incentive programs, but it is also used for
bicycle registration programs. Installing RFID tags
on or in bicycle frames allows them to be easily
scanned and compared with a “hot list” of stolen
bicycles. The tags may not deter thieves, but they
are connected to the police database, which aids
bicycle recovery.
A downside to using RFID technology for incentive programs and use level surveys compared to
smartphone apps is that signals must be tracked
via readers installed in specific locations, such as
along popular routes.

53

Chapter 2: Analysis

54

City of Temecula, California • Multi-use Trails and Bikeways Master Plan Update

RECOMMENDED TRAILS AND BIKEWAYS

3

Implementation

Suggested Bicycle Routes

Based on the outreach, research and analysis
summarized in the previous chapters, this chapter illustrates the improvements recommended
to create the desired comprehensive active
transportation network. Recommendations are
organized by type and whether they are onstreet or separated facilities. As noted previously,
Temecula’s trails and bikeways are relatively
disconnected, with isolated segments occurring
across the City. The recommended facilities are
intended to close these gaps by taking advantage of potential connections between on-street
and off-street facilities to create a system that
encourages more residents to bike or walk rather
than drive, as illustrated in the following maps.
Off-street trails are shown on Figure 13 and onstreet bikeway facilities are shown on Figure 14.
All of these facilities are then shown together on
a composite map (Figure 15) to illustrate how
they combine to form a comprehensive active
transportation network.

Based on previous planning efforts and subsequent public input, four longer, contiguous and
mostly paved routes are recommended to provide
a framework for the entire Temecula trail system.
These “backbone” trails would also serve a visitor
and tourist function by accessing important destinations and should therefore be well supplied with
wayfinding signage (See Appendix A for trail wayfinding signage). These routes are shown in the
accompanying Figure 16 as the Temecula Loop
Trail, the Lake Skinner Trail, the Wine Country
Trail and the South Side Loop Trail. These four
backbone trails would form a circumference loop
with north/south and east/west routes across it,
as well as a second smaller loop system south
of the main loop.

This master plan is a tool to help implement the
proposals generated during previous planning
phases, as well as the gap closure alternatives
(GCAs) developed for this plan. A major component of this planning phase was refining the
previously recommended routes and facilities into
GCAs to support future development by providing
more detailed site analysis, conceptual routing
and planning level costs. The resulting GCAs are
included in Chapter 5 and are available on the
HikeBikeTemecula website.

Temecula Loop Trail
Starting in Old Town Temecula, the 17 mile long
Temecula Loop Trail will follow Murrieta Creek
north to the Santa Gertrudis Creek Trail, then
east to Butterfield Stage Road, then south to
Temecula Creek, then west to complete the loop
at Old Town. It will be entirely paved, but will also
have some parallel natural surface trail segments.
Specifically, it will be comprised of 10.1 miles of
Class I multi-use paved path and 6.9 miles of
buffered Class II bike lanes, most of which will be
on Butterfield Stage Road, along with 4.2 miles
of natural surface trail paralleling some of the
Class I segments.
Lake Skinner Trail
The six mile long Lake Skinner Trail bisects the
City roughly north/south. Its southern third will
parallel Margarita Road, turn northeast to run
between Temecula Valley High School and Linfield
Christian School, around the Temeku Golf Course,
and then follow an MWD easement north to Murrieta. Both ends intersect the Temecula Loop Trail.
Approximately half of this route will be paved, and
the segments within the utility easement will be
natural surfaced.
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Figure 13 - Existing and Proposed Trails (Natural Surface and Paved Class I)
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Figure 14 - Existing and Proposed Bike Lanes (On-street Bikeways - Class II and III)
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Figure 15 - Composite Trails and Bikeways

58

City of Temecula, California • Multi-use Trails and Bikeways Master Plan Update

Figure 16 – Suggested Bicycle Routes
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Wine Country Trail
The four mile long Wine Country Trail will connect
Old Town east/west across the City with the Wine
Country just east of Butterfield Stage Road where
it intersects the east side of the Temecula Loop
Trail. It will parallel portions of Ynez Road, Rancho
Vista Road and Rancho California Road. Most of
this route will be paved, but the segment along
a portion of Rancho California Road and another
contiguous with the Lake Skinner Trail within the
utility easement will be natural surfaced.
South Side Loop Trail
The eight mile long South Side Loop Trail is actually
a double loop paralleling Calle Piedra Rojo, Redhawk Parkway, Vail Ranch Parkway, Wolf Creek
Drive, Wolf Valley Road and portions of Pechanga
Parkway and Butterfield Stage Road. It directly
connects with the Lake Skinner Trail at Redhawk
Parkway and with the Temecula Loop Trail at both
Redhawk Parkway and Butterfield Stage Road.
These segments will be entirely paved.
Note that these four backbone trails are comprised of component trails shown in previous
maps and that many existing and proposed routes
intersect with these. The suggested wayfinding
system described in the Toolbox in Appendix A
would take advantage of these connections and
give users clear guidance about their relative
position within the overall trails system, as well
as direct them to nearby schools, parks, retail
centers and other points of interest within reasonable distance of these backbone trails.

Temecula as Regional Trail Hub
Due its prime location in southwest Riverside
County, Temecula lies in the middle of a planned
regional trail network that includes the four backbone routes noted in the previous section that
lie wholly within the City, but also includes other
regional trail connections to other more distant
destinations, such as the Santa Rosa Plateau,
the Santa Margarita Ecological Reserve, Gavilan
Mountain, Vail Lake and Lake Skinner. Planned
regional trails include the Murrieta Creek Regional Trail (part of the Temecula Loop Trail), the
Temecula Creek to Vail Lake Trail, and the proposed Waves to Wineries Trail, which is planned
to connect with the Pacific Ocean. All three of
these major regional trails either exist in part or
are in the planning stages. The following sections
outline the significance of the trail alignments to
both the City and regional networks and how their
interconnectedness affects the overall system.
They are the culmination of years of analysis and
planning, based largely on City survey comments
and community meeting participant input through
all phases of master plan development since the
City’s first survey in 1991.

Figure 17 – Proposed Murrieta Creek Trail System
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Western Temecula
The Murrieta Creek Regional Trail is especially
noteworthy and has gained wide support. It is a
joint project of the Riverside County Regional
Park and Open Space District, the Riverside
County Flood Control and Water Conservation
District (RCFCWCD), the San Diego Regional
Water Quality Control Board, the Santa Rosa Plateau Ecological Reserve, the US Army Corps of
Engineers (ACOE) and the US Fish and Wildlife
Service. It will connect Temecula with Murrieta,
Wildomar and Lake Elsinore, but also direct connections to many other trails along it length.
Temecula is committed to ensure that future
development projects and community planning
efforts support the trail’s establishment, as well
as coordinating way-finding, branding and promotion. Part of this effort was the official opening
in June 2015 with a bicycle ride from Old Town
Temecula to Lake Elsinore. The trail is yet to be
fully developed, but sections exist on both sides
of the creek within Temecula, which were part
of an ACOE project to widen the channel to prevent future flooding. Some sections are paved
and others are natural surfaced. Construction is
dependent on RCFCD and ACOE funding (See
Figure 17).
Several project survey respondents said they
lived or worked in Murrieta and within the survey
comments were numerous requests to provide a
connection with Murrieta. While it was originally
conceived as a recreational amenity, the Murrieta
Creek Regional Trail will provide a low-stress
regional bicycle commuting route that will directly
benefit bicycle commuting between the cities
along Murrieta Creek.

Northern Temecula
The proposed Santa Gertrudis Interconnect is
an extremely important to Temecula, especially
within the regional trail network, as described
in GCA 1 (See Chapter 5). It is the lynch pin of
Temecula’s overall trail network because the
Santa Gertrudis Interconnect is a segment of the
Temecula Loop Trail that circles the entire City,
which includes the segment of the Murrieta Creek
Regional Trail that lies within Temecula, and
would connect the two sides of the City bisected
by Interstate 15.

Currently, walkers and bikers traveling between
the Old Town Temecula area and the rest of the
City must cross Interstate 15 at freeway interchanges, such as at Winchester Road or Rancho
California Road, mingling with heavy vehicle
traffic, turning motions and lane changes. Most
people are not willing to risk riding or walking in
such conditions, effectively making the freeway
a barrier to east-west non-motorized travel. Even
experienced cyclists prefer to avoid crossing in
the midst of heavy vehicle traffic if a nearby safer
alternative was available. The Santa Gertrudis
Interconnect is that alternative. It would replace
this uncomfortable experience with a much
needed, low-stress, off-street route connecting
the Old Town Temecula are and its surrounding
developing areas (Altair and the Jefferson Avenue
corridor) with the rest of the City east of Interstate
15 via a paved pathway under the freeway along
Santa Gertrudis Creek.
Bicycle collision analysis shows that providing
an alternative east-west biking route to having to
ride on Winchester Road is also a matter of safety
because Temecula’s two densest bicycle collision
“hot spots” are on Winchester on either side of
Interstate 15. This is even more pronounced in the
pedestrian collision hot spot analysis (See Figures
8 and 9). These maps strongly support the Santa
Gertrudis Creek Trail as a safety enhancement.
The proposed Santa Gertrudis Interconnect also
supports Safe Routes to School, specifically for
Chaparral High School, whose site is bounded on
three sides by Nicolas Road, Winchester Road
and Margarita Road, and by an existing segment
of the Santa Gertrudis Creek Trail. A bike/pedestrian bridge crosses the creek at southeast corner
of the campus near the end of Roripaugh Road, a
quarter of a mile from the campus center. Three
bicycle collisions and two pedestrian “hot spots”
occur at the major roadway intersections closest
to the school (See Figures 8 and 9). Completing
the Santa Gertrudis Creek Trail and making it a
contiguous segment of the Temecula Creek Loop
would likely encourage more students to bike
or walk to school, and would give students who
are currently walking or biking an alternative to
Winchester Road.
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Southern Temecula
(Trails along Temecula Creek)
An additional creek crossing is proposed at the
cul-de-sac terminus of Nicolas Road, which is
almost half a mile north of the existing crossing at
Roripaugh Road. This new crossing would provide
more convenient access across the creek from the
Harveston area east of Margarita Road to the north
end of the campus and the school’s main entrance
on Nicolas Road. The trail is currently fenced off
from the campus and Nicolas Road, but recurring
damage to the fence indicates that students are
likely going under it at this location, as well as others accessing the trail from Nicolas Road.
The proposed Santa Gertrudis Interconnect is
likely to support employment access connecting
housing and jobs on both sides of Interstate 15
because the availability of such a high quality offstreet connection will encourage more people to
commute by bike instead of driving to work. The
Santa Gertrudis Interconnect also supports social
equity because it will especially benefit residents
of low income housing along Pujol Street west of
Murrieta Creek and Old Town Temecula who may
be less likely to own a vehicle or have access to
one. The Santa Gertrudis Interconnect will give
them much improved access to the rest of the City
and its services and employment centers.
Nicolas Road Widening
The Santa Gertrudis Creek Trail’s current eastern
terminus is Nakayama Park on Nicolas Road at Joseph Road. Nicolas Road is planned to be widened
as part of developer-provided improvements from
near the current terminus eastward to Butterfield
Stage Road to include a trail network within the
development, as well as continuation of the Santa
Gertrudis Creek Trail to Butterfield Stage Road.
These improvements are critical to Temecula’s
overall planned trail network because they include
segments of two of the four backbone trails. One is
a segment of the Temecula Loop Trail that forms the
northeastern “corner” of the overall loop connecting
the Santa Gertrudis Creek and Butterfield Stage
Road segments of the loop. The other is the northernmost segment of the Lake Skinner Trail, which
would cross Nicolas Road and intersect with the
Temecula Loop Trail just east of Butterfield Stage
Road. A trailhead is planned immediately north of
this area along the Lake Skinner Trail.
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Non-motorized users within the neighborhoods
south of Temecula Parkway and east of Pechanga
Parkway are hemmed in from the rest of the City
by these high speed, high traffic volume roadways.
Trails along Temecula Creek are discontinuous and
biking or walking between southern Temecula and
Old Town Temecula involves crossing Interstate
15 at the Temecula Parkway interchange or going
north to cross at the Santiago Road bridge over
the freeway.
According to project survey comments and community meeting participants, most cyclists who
live south of Temecula Parkway and want to get
to the Old Town area cross Temecula Parkway
and then use DePortola/Ynez Road to access the
Santiago Road overcrossing to reach the Old Town
Temecula area. GCA 14 addresses the crossing
of Temecula Parkway at Redhawk by expanding
existing sidewalks to 10 feet wide because no additional roadway space was available for improved
on-street major bicycle facilities. This crossing point
is important because it connects three of the four
backbone trails: the Lake Skinner Trail, the Temecula Loop Trail and the South Side Loop Trail. A
trailhead is proposed just south of Temecula Creek
in this area (See Figures 13, 14 and 15).
The proposed trails in the Redhawk Parkway/Margarita Road/Temecula Parkway area paralleling
Temecula Creek not only connect with the South
Side Loop Trail, but converge and then cross under
Interstate 15 to connect with the south end of the
Murrieta Creek Regional Trail to provide direct offstreet access between southern and eastern Temecula and the Old Town Temecula area (See GCAs
12, 13, 14 and 15 in Chapter 5). GCA 14 would be
part of the Temecula Loop Trail, connecting with
bike facilities on Butterfield Stage Road, the eastern
segment of the Temecula Loop Trail, as well as the
starting point for the proposed Temecula Creek to
Vail Lake Trail, where a trailhead is proposed. A
trailhead is also proposed at the junction of GCAs
14 and 15 (See Figures 13, 14 and 15).

Eastern Temecula
(Temecula Pkwy/Butterfield Stage Road area)
The majority of the Temecula Loop Trail’s eastern
segment lies within the Butterfield Stage Road corridor, connecting the trails along Temecula Creek
in the south with the Santa Gertrudis Creek Trail
in the north. Two backbone trails intersect with this
Temecula Loop Trail segment: the Wine Country
Trail at Rancho California Road, and the Lake Skinner Trail continues north of Santa Gertrudis Creek.
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Trailheads and Access Points
An otherwise comprehensive trail system’s utility
can be undermined by lack of access. In most
cases, this means long sections with no access
points except at major arterials, even though the
trail passes through residential neighborhoods and
lies near schools, parks and retail centers. Public
comment and consultant experience revealed that
many multi-use pathway networks lack adequate
access points, including existing pathways in
Temecula such as the Santa Gertrudis Creek Trail.
Having few access points can result in a number
of issues:
• Users must travel out-of-direction more than
should be necessary to reach a destination.
• Destinations that should be readily accessible
are not, such as schools, parks and retail.
• Users frequently force their own access points,
such as cutting or going under fences.
• Having limited locations to leave the trail increases the perception of danger.
• Limited access points makes it more difficult to
take shorter trips, such as with young children.
To address this issue, a number of trailheads are
proposed at locations with enough space for amenities such as vehicle and bicycle parking, seating,
shade, and restrooms where appropriate (See
Figures 13, 14 and 15). Three new access points
along the Santa Gertrudis Creek Trail, including
one noted previously at the north end of Nicolas
Road, are recommended to address the issues
noted above, as well as to support area businesses
along Winchester Road that lie very close to the
trail, but whose potential customers are currently
cut off from it.

Pump Tracks/Bike Skills Parks
The continual increase in trail biking has led to a
boom in the popularity of bike skills parks, often
within city parks. These venues can be a great
community asset providing a managed arena for
beginner to expert skill development, including kids
and their parents. They also provide riding venues
closer to home, ideally close enough to be ridden
to instead of having to drive to a trailhead. Pump
tracks and bike skills parks are popular with young
people and participation can encourage cycling
throughout their lives. These parks encourage riding to and from the park and promote riding bicycles
as a means of transportation.

While a relatively new idea, bike skills parks are
simply another recreational amenity, analogous to
skate parks, which many cities already provide and
successfully manage. Compared to other typical
park facilities, bike parks are relatively inexpensive
to build and maintain, especially since they often
attract volunteer support.
Over 65 percent of survey respondents and workshop attendees said they “liked” or “loved” bike
skills parks or pump tracks. Workshop attendees
pointed out that many cities have built such facilities with extensive volunteer support, including
construction, materials and ongoing maintenance.
While most survey respondents did not specify a
location, several suggested locating them within
City parks. Two potential locations are adjacent
to Rancho Elementary School on La Serena Way
and at the Ronald Reagan Sports Park as part of
GCAs 9 and 17 (See Chapter 5).
As part of a comprehensive bikeway system, the
League of American Bicyclists (LAB) supports bike
skills parks because they encourage children to ride
more. In general, children have shorter attention
spans, less stamina and prefer to ride shorter distances than adults. Anecdotal evidence suggests
that having fun, shorter riding venues helps to keep
them interested in riding into adulthood.
The LAB’s Bicycle Friendly Community program
awards points to cities for facilities like bike parks
and pump tracks since kids use them on their way
home from school, and are therefore more likely to
ride their bicycles to and from school. Bike skills
parks should be distributed across the community
within kids’ ability to access them without depending
on having to be driven to them. To support this, bikeways should be provided connecting associated
neighborhoods, schools and bike skills parks and
be well maintained. (Temecula is an LAB Bronze
level Bicycle Friendly Community and facilities like
bike parks could be a significant factor in future
upgrade applications.)
Bike skills park planning advice is available from the
International Mountain Biking Association (IMBA),
which supports such facilities close to home so that
families and children can more easily have fun and
get exercise outdoors.
While it appears from project workshop and survey
results that volunteer support and labor is readily
available, overall community backing needs to be
assured. The following development guidelines are
based on IMBA’s guidance:
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Set the stage

Progression is key

Identify local government allies, secure volunteer
labor and funding and conduct an educational
campaign to familiarize people with bike skills
parks. This should include collecting web links of
exemplary bike parks. Most provide videos, which
help people unfamiliar with the concept of bike
parks to visualize them. This can be followed by
tours of potential sites.

Bike skills parks must include smaller stunts that
allow for low risk progression to more challenging
terrain to attract new riders and parents who otherwise would be watching from the sidelines. Parental support can progress into actual participation,
which helps build momentum for future expansions.

Address risk management

Bike parks are long-term community assets and
should be periodically evaluated and modified to
keep them fresh and exciting. Some advanced riders may move on, but this renewal will help retain
and attract other riders.

Bike skills parks provide a level of managed risk that
many riders and parents will find reassuring. Develop standards for structures and emphasize how
this will be a safe place for kids to ride while saving
the city money otherwise spent tearing down features illegally built in private or open space areas.

Design a visually appealing facility
Communities often reject plans perceived to be
eyesores. Emphasize planting and other beautification efforts to help convince skeptics who claim
a bike skills park would be visually unappealing.
Garden clubs and other community groups may be
willing to support beautification efforts.

Develop a maintenance program
Develop a thorough written maintenance plan that
names each structure and have staff use an inspection form when performing routine maintenance
checks. This will help standardize maintenance
records and allow staff to easily identify features
that need repair or when a rider reports a problem.

Train the builders
Potential crew leaders need to be comfortable
directing groups of volunteers, so they must have
both the building skills and the leadership qualities
needed to produce a first-rate facility.

Example Bike Skills Park features
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Plan for growth

Hire a professional designer/builder
Communities often prefer working with a professional contractor. When hiring a builder to construct
a bike skills park, be prepared to articulate the community’s needs, longer term plans, education and
other goals and any in-kind contributions that may
be available. It is not as important to know about
specific materials or technical specifications as it
is to know what the community wants.
The following map illustrates the extent of one of the
most comprehensive bike skills parks built to date
as part of Valmont City Park in Boulder, Colorado.
Other well-known California examples within urban
parks include Fresno, Elk Grove and Folsom.
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Example Bike Park Map (Boulder, Colorado)
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Best Practices Maintenance Program
The following sections address the most common
maintenance issues affecting paved multi-use pathways and natural surface trails with an emphasis on
preventing them through proper planning, design
and construction practices.

On-Street Facility Maintenance
and Operations
Facility maintenance and performance monitoring
and assessment are critical for ensuring safe and
efficient travel for cyclists and walkers. Debris on
the streets, particularly within bicycle lanes, was the
most common non-site-specific survey comment
about on-street issues. These complaints usually
included requests for more frequent street sweeping of popular routes.
Motor vehicle traffic tends to “sweep” debris like
litter and broken glass toward the roadway edges
where it can accumulate in bicycle lanes. Swerving to avoid debris or broken glass can cause loss
of control, which makes proper maintenance a
safety priority. For this reason, street sweeping
needs to occur regularly on roadways with bicycle
facilities, especially in the curb lanes and along
the curbs themselves. Bicycle facilities should be
swept regularly, at least twice a month, and preferably more often for heavily traveled routes. Also,
adjacent shrubs and trees should be kept trimmed
back to prevent encroachment into the pathway or
obstructing cyclists’ views.
There should also be a method to address contingencies in a timely manner, such as areas about
which the City is receiving reports of the need for
additional sweeping, or following significant rainfalls. Roadways with designated bicycle routes,
particularly those accessing Old Town Temecula
and the Wine Country, should receive priority, and
sweeping should include the full width of the curb
lanes along with their adjoining bicycle lanes.
Law enforcement could also assist by requiring
towing companies to fully clean up crash debris.
This would prevent glass and debris from being
left in place after a motor vehicle crash, or simply
swept to the curb or shoulder area.
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Maintaining Bicycle Lane Continuity
Bicycle facilities can sometimes “disappear” following roadway reconstruction. This can happen
incrementally as paving repairs are made over time
and are not promptly followed by proper re-striping.
When combined with poor surface conditions following long periods out of service due to roadwork,
bikeway facilities can be “lost,” which can discourage cycling in general.
Following any roadwork repairs, the surface must
be restored to satisfactory quality with particular
attention to smoothness suitable for cycling. Also,
striping must be restored to the prior markings or
new markings installed if called for by the project.
These requirements should also be applied to
adjacent construction that involves the demolition
and rebuilding of roadway surfaces. Construction
activities controlled through the issuance of permits,
especially driveway, drainage, utility, or street opening permits, can have an important effect on the
quality of a roadway surface where cyclists operate.
Such construction can create hazards in the form of
mismatched pavement heights, rough surfaces or
longitudinal gaps in adjoining pavements, or other
pavement irregularities. Permit conditions should
ensure that pavement foundation and surface
treatments are restored to their pre-construction
conditions, that no vertical irregularities will result
and that no longitudinal cracks will develop.
Strict specifications, standards and inspections
designed to prevent these problems should be developed, as well as effective control of construction
activities wherever bikeways must be temporarily
demolished. Because surface deterioration due to
faulty roadway surface reconstruction can take time
to appear, a five year bond should be held to assure
deteriorations are repaired.

Typical debris following vehicle collision
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Asphalt Multi-use Pathways
Even a small roadway resurfacing project could
result in a missed opportunity if cyclists and
planned improvements are not taken into consideration early. Resurfacing should be crossreferenced with the Trails and Bikeways Master
Plan to highlight GCAs that can be implemented
along with other improvements. Planning for trails
and bikeway facilities should begin at the very
earliest stage of project development.
Strive for intra-departmental coordination within
the City to ensure that this plan’s recommendations are incorporated at every level of transportation planning, engineering and design. An
integrated approach results in creative funding
opportunities, synergistic teamwork and successful projects at lower cost. An example is a
Portland, Oregon’s “Greenstreets Program” integrating traffic-calming measures and stormwater
retention. Intersection curb extensions were
installed to serve as a traffic-calming measure,
but they were also designed to serve as catch
basins to capture stormwater. This allowed the
city to utilize stormwater retention funding to install otherwise costly traffic-calming infrastructure
that also serves as streetscape improvements.

The main cause of asphalt pathway edge failure
is inadequate compaction under the pavement
edges. Multi-use path pavement design should
begin with a soils investigation to determine the
native soil’s load carrying capabilities. The compacted subgrade should exceed the width of the
planned asphalt pavement edge by a foot and the
base layer exceed it by an additional foot.
Where motor vehicles are driven on multi-use
paths, especially those eight feet wide, their
wheels usually will be at or near the path edges.
Because this can cause edge damage that will, in
turn, reduce the path’s effective operating width,
adequate edge support should be provided either
in the form of stabilized shoulders through the use
of geotextile fabric underlay or thickened edges,
or in additional pavement width, or a combination of these.
Multi-use paths built along riparian corridors
and through wooded areas must contend with
tree roots that can pierce the path surfacing and
cause it to break apart. Preventative methods
include vegetation removal, path alignment away
from trees, and root barrier placement along the
path edge when it must come within 10 feet of
existing trees.

Asphalt Pathway
Maintenance Task
Recommendations

First
Subsequent
Application Applications
(Years)
(Years)

Check drainage components for proper function

1

1

Identify and complete
crack sealing

2

6

Identify and complete
patching

2

6

Perform seal coating

4

4
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Concrete Multi-use Pathways

Natural Surface Trails

Vegetation infiltration into the pavement is less
of a concern with concrete surfaces than asphalt
surfaces. However, it is prudent to ensure that all
organic materials are grubbed from the proposed
pathway subgrade prior to construction.

As with paved trails, it is necessary to ensure that
natural surface trails are crowned or have a consistent cross-slope to drain water from the surface.
ADA specifies that the maximum cross-slope be
two percent. It is critical to keep water from ponding
on the trail surface by directing water off the trail.

Tree roots can cause faulting of joints in concrete
pavements along with disrupting the transverse and
longitudinal grade of slabs. Therefore, the same
considerations and recommendations described
for asphalt pathways in riparian areas are valid for
concrete pathways and should be implemented.
Joint sealing is recommended since any measure
to prevent moisture penetration into the concrete
pavement structure will increase serviceable life.
Additionally, sealant will prevent foreign objects
from entering the joint, which can cause deterioration. However, cost versus benefit will need to be
determined.
Maintenance
Interval
(Years)

Natural Surface Trail
Maintenance Task
Recommendations

Maintenance
Interval
(Years)

Check drainage components for proper function

1

Check drainage components for proper function

1

Identify and complete
crack sealing

6

Spot fixes/localized
grading and shaping

2

Identify and complete
patching

6

Concrete Pathway
Maintenance Task
Recommendations
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The following maintenance tasks intervals are
recommendations. Real-world factors, such as
construction materials, construction technique, trail
usage and environmental conditions, may dictate
task completion more or less frequently than outlined. For example, high rain seasons are likely to
cause some erosion damage, but the additional
moisture levels also allow for superior compaction.
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RTA Bus Stops
The overarching goal of an active transportation
master plan is to safely provide active transportation infrastructure to persons of all abilities.
Integrating master plan recommendations into the
surrounding transportation and transit network is
intended to improve the user experience by providing intuitive, safe and recognizable routes connecting the active transportation and transit networks,
making both more viable.

Jefferson Avenue

Riverside Transit Agency (RTA) provides bus service for the Temecula area with three routes that
operate within the City and three commuter routes
that connect with transit centers in Oceanside,
Corona and Moreno Valley.
Of particular concern for this plan are the bus stops
themselves. The accompanying example on Jefferson Avenue illustrates conditions common to RTA
stops in Temecula - no shade or weather protection,
seating, sidewalk or ADA-compliant access, and the
stop is not located near a controlled intersection
equipped with crosswalks.
Improving cyclist and pedestrian access to transit
helps to expand the sphere of influence for both
cyclists and walkers. Improvements should be
guided by a set of best practices as they apply to
transit stops and associated bicycle and pedestrian
improvements. Specifically, making bus stops more
comfortable and accessible can encourage transit
use and create a safer environment for all users.
Best practices include flush curb–to-bus boarding, ample seating, shade and weather protection,
all-weather paving, lighting, and public art where
space permits.

Winchester Road

When feasible, street furniture, trash cans and parking for mobility devices and bicycles at transit stops
should also be included, and bus stops should be
located on the far side of intersections. An example
of a stop on Winchester Road that meets all recommended criteria is shown in the lower photo.
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Promenade Temecula
Like most malls, Promenade Temecula was laid
out primarily to support motor vehicle accessibility from the surrounding streets. Pedestrian
infrastructure outside the core shopping area is
not nearly as refined as that within the core. Its
short “Main Street” entering from the southeast is
relatively accessible, but the surrounding parking
lot and circulation roadways are not. The mall also
lacks bicycle facilities.

Ring Road

Even so, there are a number of potential revisions
that can be done to better connect Promenade
Temecula with planned and existing bicycle lanes
and trails that come close to it, and to provide
facilities to help attract patrons who want to ride
or walk there.

General Recommendations

• Sidewalks where “desire lines” now exist
• Overall intersection enhancements, especially high visibility pedestrian and cyclist
crossings

Main Street

On-site Recommendations

• Short-term customer bicycle parking (such as
in-street bike corrals near the Apple Store)
• Secure, covered bicycle lockers for employees (may be out of line of sight, but readily
overseen by security)
• Ring Road bicycle enhancements such as
signage, shared lane markings and green
transition lanes

Off-site Recommendations

• Pedestrian enhancements to N. General
Kearny Road/James L. Day Middle School
• Directional signage on Santa Gertrudis Creek
Trail with distances to nearest mall entrance at
Ynez Road (2,600 feet), Promenade Mall Way
(1,200 feet) and Margarita Road (1,800 feet)
• Connection enhancements with proposed Long
Canyon Creek Trail - GCA 2 (See Chapter 5)

Many of these recommendations could be part of
any future redevelopment. Outside Promenade
Temecula, improvements should prioritize wide
pathways and enhanced roadway crossings connecting adjoining neighborhoods with the mall.
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“Desire Line” along roadway
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Old Town Temecula Bicycle Friendly Business District

A bicycle friendly business district (BFBD) is a
partnership between a city, neighborhood and
business organizations and local businesses that
improves a business district’s bicycle friendliness
through bicycle infrastructure and local business
promotions to people travelling by bicycle. BFBD
services, infrastructure and other program elements combine with privately funded local investment in bicycle amenities and programs implemented by neighborhood and business partners.

Old Town Temecula is an ideal BFBD candidate
due to its existing compact bicycle friendly configuration of a relatively low-stress street grid and
its mix of entertainment and dining venues. The
City has already installed shared lane markings, a
bike fix-it station and bike corrals. Being a BFBD
and highlighting its bicycle friendliness could
make Old Town an even more viable commercial
and recreational destination by helping to attract
more potential customers to its businesses.

BFBDs encourage and promote short, local trips,
especially for shopping, dining and recreation.
BFBD programs work in conjunction with Complete Streets and traffic calming objectives to
capture local and tourist dollars to help support
neighborhood business development.

Survey respondents cited Old Town Temecula
as a desirable casual cycling destination specifically because of its business mix. Also, as new
residential development occurs in Old Town and
this plan’s bikeway GCAs are implemented, it will
become much better connected with the City’s
overall bikeway system, making it even more
desirable destination. Future branding could specifically highlight Old Town Temecula as a BFBD.

Shared Lane Markings - Old Town Front Street

Main Street Bridge
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Design and Implementation
The facility recommendations listed in this chapter
will be implemented on a case-by-case basis to
address connectivity and as part of intersection
and roadway segment improvements as need
arises and funding allows. This also applies to
the GCAs addressed in Chapter 5. The following chapter addresses supporting programs to
encourage more biking and walking in parallel
with this chapter’s facility construction solutions
and the GCAs, as well as their potential funding.

Natural surface trail along Butterfield Stage Road
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Physical design should be guided by the Toolbox: Design Guidelines (Appendix A), which is
intended to provide the latest design guidance
for bicycle and pedestrian facilities. It has been
compiled and customized for Temecula, including
conceptual signage designed for the backbone
trail system described previously. Even though
the Toolbox represents design guidance up-todate for when this plan was completed (September 2016), bicycle facility design, in particular,
continues to advance. Federal and State design
guidance should be consulted prior to preparing
plans based on these recommendations.
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PROGRAMS AND FUNDING SOURCES
Federal Sources
Federal, State and local government agencies
invest billions of dollars every year in the nation’s transportation system. Only a fraction of
that funding is used in development projects,
policy development and planning to improve
conditions for pedestrians and cyclists. Even
though appropriate funds are limited, they are
available, but desirable projects sometimes go
unfunded because communities may be unaware of a fund’s existence, or may apply for the
wrong type of grants. Also, the competition between municipalities for the available bikeway
and trail funding is often fierce. Whenever federal funds are used for bicycle or trail projects,
a certain level of State and/or local matching
funding is generally required. State funds are
often available to local governments on similar
terms. Almost every implemented bicycle and
trail program and facility in the United States
has had more than one funding source and it
often takes a good deal of coordination to pull
the various sources together.

4

In late 2015, Congress passed and President
Obama signed into law a five year, $305 billion
transportation bill, called the Fixing America’s
Surface Transportation (FAST) Act. It is the first
law enacted in over a decade that provides longterm funding certainty for surface transportation,
meaning States and local governments can move
forward with critical transportation projects.
Notably, the bill requires all design for National
Highway System roadways to take into account access for all modes of transportation. It also makes
NACTO’s Urban Design Guide one of the U.S.
Department of Transportation’s roadway design
standards, as well as permits local governments
to use their own adopted design guides if they are
the lead project sponsor, even if it differs from their
state guidelines.

According to the Federal Highway Administration’s (FHWA) publication, An Analysis of
Current Funding Mechanisms for Bicycle and
Pedestrian Programs at the Federal, State
and Local Levels, where successful local bicycle and pedestrian facility programs exist,
there is usually a full time active transportation
coordinator with extensive funding source understanding. Cities such as Seattle, Washington, Portland, Oregon and Tucson are prime
examples. Active transportation coordinators
are often in a position to develop competitive
and detailed project proposals that can be used
to improve conditions for cyclists and walkers
within their jurisdictions. Some of the following
information on federal and State funding sources was derived from the previously mentioned
FHWA publication.
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Safe Routes to School Programs
Caltrans administers two separate Safe Routes to
School programs. The first is the State-legislated
program referred to as “SR2S” and the second is
the federal program referred to as “SRTS.” Both
programs are intended to achieve the same basic
goal of increasing the number of children walking
and biking to school by making it safer for them to
do so. SR2S is now a part of the Active Transportation Grant program (ATP) described in the “State
Sources.”
The SRTS Program funds non-motorized facilities
that improve access to schools through the Caltrans
Safe Routes to School Coordinator. Eligible applicants include State, local, and regional agencies
experienced in meeting federal transportation
requirements. Nonprofit organizations, school districts, public health departments, and Native American Tribes must partner with a city, county, MPO, or
RTPA to serve as the responsible agency for their
project. Eligible projects include stand-alone infrastructure or non-infrastructure projects. Projects
must be completed within four years after project
is amended into FTIP. Targeted beneficiaries are
children in grades K-8. No local match is required.
Department of the Interior - Land and Water
Conservation Fund (LWCF)
The U.S. Recreation and Heritage Conservation
Service and the California Department of Parks
and Recreation (CDPR) jointly administer this
funding source. The Land and Water Conservation
Fund is a 50 year old budget neutral program that
reinvests a portion of the royalties from offshore oil
and gas leasing into recreation and conservation
priorities. The program has a tremendous track
record of success and broad bipartisan support,
and has been used to expand protected areas
and improve recreation facilities in every state.
Projects acquired or developed under the LWCF
program must be primarily for recreational use and
not transportation purposes, and the lead agency
must guarantee to maintain the facility in perpetuity
for public recreation.
Applications are evaluated using criteria including
priority status within the State Comprehensive
Outdoor Recreation Plan (SCORP). The CDPR
selects which projects to submit to the National Park
Service (NPS) for approval. Final approval is based
on the amount of funds available that year, which
is determined using a population-based formula.
Trails are the most commonly approved project.
Though it was allowed to expire at the end of September, 2015, widespread public outcry is credited
with helping to goad Congress into voting to reau-
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thorize the LWCF with almost 200 co-sponsors
in December, 2015. It is now funded for three
years at $450 million, 50 percent more than
previously.
Rivers, Trails, and Conservation Assistance Program (RTCA)
This program is the National Park Service’s
community assistance arm. The RTCA provides technical assistance to communities to
preserve open space and develop trails. RCTA
funds can not be used for infrastructure. Assistance is specifically for construction plans,
engaging public participation and identifying
other sources of funding for conservation and
outdoor recreation projects. A local example is
the Murrieta Creek Regional Trail, for which the
NPS is a prime partner agency.

Other Infrastructure Funding Options
The American Recovery and Reinvestment
Act of 2009 is commonly referred to as the
“stimulus” or the “stimulus package” and targets
infrastructure development and enhancement.
In 2011, the original expenditure estimate of
$787 billion was increased to $840 billion to
be in line with the President’s 2012 budget and
with scoring changes made by the Congressional Budget Office since the enactment of the
Recovery Act. There was no end date written
into the Recovery Act because, while many of
its projects were focused on jumpstarting the
economy, others are expected to contribute to
economic growth for many years.
States must use 18.2 percent of their funding
for public safety and government services. An
eligible activity under this section is to provide
funding to K-12 schools and institutions of
higher education to meet green building standards. This is particularly applicable for active
transportation and Safe Routes to School
projects because the Leadership in Energy and
Environmental Design (LEED) Green Building
Rating System, developed by the U.S. Green
Building Council (USGBC), addresses green
standards for schools that include bicycle and
pedestrian facilities providing safe access to
schools.
Another $5 billion is provided for the Energy
Efficiency and Block Grant Program. This provides formula funding to cities, counties and
states to undertake a range of energy efficiency
activities. An eligible use of funding is bicycle
and pedestrian infrastructure.
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State Sources

State Highway Account
Section 157.4 of the California Streets and
Highways Code requires Caltrans to set aside
$360,000 for the construction of non-motorized
facilities that will be used in conjunction with
the State highway system. The Office of Bicycle Facilities administers the State Highway
Account fund. Funding is divided into different
project categories. Minor B projects (less than
$42,000) are funded by a lump sum allocation
by the California Transportation Commission
(CTC) and are used at the discretion of each
Caltrans District office. Minor A projects (estimated to cost between $42,000 and $300,000)
must be approved by the CTC. Major projects
(more than $300,000) must be included in the
State Transportation Improvement Program
and approved by the CTC. Funded projects
have included fencing and warning signs related to rail corridors.
Caltrans Active Transportation Program
(ATP)
This program was created to encourage increased use of active modes of transportation,
such as biking and walking. It consolidates
existing federal and State transportation programs, including the Transportation Alternatives
Program (TAP), Bicycle Transportation Account (BTA), and State Safe Routes to School
(SR2S), into a single program with a focus
to make California a national leader in active
transportation. The ATP is administered by the
Division of Local Assistance, Office of Active
Transportation and Special Programs. This is
a competitive program intended to increase
biking and walking trips, safety and mobility,
to support regional agency greenhouse gas
(GHG) reduction, enhance public health, benefit disadvantaged communities, and include a
broad spectrum of projects. As of March 2015,
no local match is required.
The SR2S component of the ATP addresses
eligible city and county infrastructure projects.
Projects must be infrastructure projects within
two miles of a grade school or middle school
and be completion within four years after project funds are allocated to the agency. Targeted
beneficiaries must be children in grades K-12.

Transportation Development Act Article 3
(SB-821)
TDA funds are based on State sales tax, with revenues made available primarily for transit operating
and capital purposes. By law, the Riverside County
Auditor’s office estimates the apportionment for the
upcoming fiscal year.
TDA Article 3 funds may be used for activities related to the planning and construction of bicycle and
pedestrian facilities such as engineering expenses
leading to construction, right-of-way acquisition,
and construction or reconstruction. This can include
a number of activities, such as retrofitting existing
bicycle and pedestrian facilities to comply with
ADA requirements, route improvements like signal
controls for cyclists, bicycle loop detectors and rubberized rail crossings. Also eligible are the purchase
and installation of facilities such as intersection
improvements, bicycle parking, benches, drinking
fountains, rest rooms, showers adjacent to paths,
employment centers, park-and-ride lots, and/or
transit terminals accessible to the general public.

Local Sources

Developer Impact Fees
As a condition for development approval, municipalities can require developers to provide certain
infrastructure improvements, which can include
bikeway projects. These projects have commonly
provided Class II facilities for portions of on-street,
previously planned routes. They can also be used
to provide bicycle parking or shower and locker
facilities. The type of facility that should be required
to be built by developers should reflect the greatest
need for the particular project and its local area.
Care should be taken to demonstrate a clear nexus
between the project and the mandated improvement to avoid legal challenges.
New Construction
Future road widening and construction projects
are one means of providing on-street bicycle facilities. To ensure that roadway construction projects
provide bicycle lanes where needed, it is important
that the review process includes input pertaining
to consistency with the proposed system. Future
development in the City will contribute only if the
projects are conditioned.
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Restoration
Cable, TV and telephone companies sometimes
need new cable routes within public rights-of-way.
This has most commonly occurred during expansion of fiber optic networks. Since these projects
require a significant amount of advance planning
and often disrupt curb lanes, it may be possible
to request reimbursement for affected on-street
bicycle facilities to mitigate construction impacts.
In cases where cable routes cross undeveloped
areas, it may be possible to provide for new trail
facilities following completion of the cable trenching, or sharing the use of maintenance roads.

Private Sources

Private funding sources can be acquired by
applying through advocacy groups such as the
League of American Bicyclists and the Bikes Belong Coalition. Most private funding comes from
foundations wanting to enhance and improve
bicycle facilities and advocacy. Grant applications
will typically be through the advocacy groups as
they leverage funding from federal, State and
private sources.
Table 5 on the following pages summarize many
of the funding sources available.

Other Sources
Volunteer programs may be developed to substantially reduce the cost of implementing some
routes, particularly multi-use trails. For example,
a local college design class may use such a multiuse route as a student project, working with local
landscape architectural or engineering firms.
Work parties could be formed to help clear the
route. A local construction company may donate
or discount services beyond what volunteers can
do. A challenge grant program with local businesses, schools or families may be a good source
of local funding, through which they can “adopt”
a route or segment of one to help construct or
maintain it.
Trail adoption plaques (Park City, UT)
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Table 5 – Potential Funding Sources
Federal Sources
Grant Source

Annual
Total

Agency

National
Parks Service/
California
Department
of Parks and
Recreation

Land and Water
Conservation Act of
1965 (LWCF)

$450
million federal; $3.6
million CA
(2012)

Surface Transportation
Program (STP)

$10 billion
federal;
$888 million CA
(pre-setaside, prepenalty)

Transportation
Alternatives Program
(TAP) Includes Trails
and SRTS Programs

$820
million
federal;
$72.5
million CA

FHWA/MPO

$5.75
million
guaranteed
(set-aside
from TAP)

FHWA,
Regional
agency may
also contribute

Recreational Trails
Program

National Highway
Performance Program

$1.9 billion

FHWA/Caltrans

FHWA/Caltrans

Funding
Match
Cycle

Dec-Jan

June 1

Annual

Annual

Remarks

50% +
2-6%
admin.
surcharge

Funding subject to north/south split
(60% for Southern California). Grants
may be used for statewide outdoor
recreational planning and for acquiring
and developing recreational parks and
facilities, especially in urban areas.
Provides matching grants to state and
local governments for land acquisition
and development for outdoor recreation use.

20%

Funds wide variety of bicycle and pedestrian improvements, including onstreet bicycle facilities, off-street trails,
sidewalks, crosswalks, bicycle and
pedestrian signals, parking and other
ancillary facilities. May be exchanged
for local funds for non-federally certified local agencies. No match required
if project improves safety.

20%

Funds construction, planning and
design of facilities for pedestrians,
bicyclists and other non-motorized
forms of transportation.

Federal/
RegionPercentage of TAP funding allocated
al must
to Recreational Trails Program at disnot
cretion of State.
exceed
95%

Federal
80100%;
State
0-20%

Funds construction and maintenance
projects located on National Highway
System (NHS), including those related
to bicycle and pedestrian infrastructure. Certain safety projects may have
federal cost share of up to 100%.
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Federal Sources
Grant Source

Highway Safety
Improvement Program
(HSIP)

Congestion Mitigation
and Air Quality (CMAQ)

Annual
Total
$2.4 billion
federal;
$197
million CA
(pre-setaside, prepenalty)

$464
million CA

Agency

FHWA/Caltrans

FHWA/Caltrans

Funding
Match
Cycle

N/A

Remarks

Funds projects that address safety
issues and may include education
Federal
and enforcement programs. Pro90%;
gram includes Railroad-Highway
State
Crossings and High Risk Rural
10%
Roads programs. Bicycle projects
must provide high degree of safety.
Funding includes pedestrian and
bicycle transportation facilities
construction and nonconstruction
projects related to safe bicycle use.
Amount depends on state's population share and on degree of air pollution nonattainment areas.

April

20%

Caltrans proposed funding SRTS
from $21 million set aside in STP,
approved by CTC as one year
policy. Future funding for SRTS to
be determined through FAST Act
implementation process.

Safe Routes to School
Program (SRTS)

$21
million
(2012)

FHWA,
Caltrans,
then MPO

N/A

80%
federal;
20%
State

Rivers, Trails and
Conservation Assistance Program (RTCA)

Staff time
awarded
for
technical
assistance

National Park
Service

August

N/A

Funds expenditures such as bikeway plans, corridor studies, bikeways and trails assistance.

Energy Efficiency and
Block Grant Program

$3.2 billion
federal;
over $35
million CA

Department of
Energy

June

N/A

Provides formula funding for cities,
counties and states to take part in
energy efficient activities.
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Federal Sources
Grant Source

Annual Total

Agency

Community
Development Block
Grants (CDBG)

$2 million
for planning
and technical
assistance
(2013)

HUD and
CA Dept. of
Housing and
Community
Development

Federal Lands
Highway Program

$611 million
(2008-10)

Pilot TransitOriented
Development
Planning Program

$10 million

Funding
Cycle

Match

Remarks

Ongoing

90%
federal;
10%
local

Funds improve land use and transportation infrastructure in low-income neighborhoods or citywide for
accessibility improvements.

FLH/FHWA

Ongoing

Varies

May be used to fund building bicycle
and pedestrian facilities in conjunction with roads and parkways at
discretion of grantee.

Federal Transit
Administration

N/A

N/A

Funds planning efforts to increase
pedestrian and bicycle access to
transit hubs.
Typical projects have included bicycle
lockers and parking near transit stations and stops. Recipients of Section 5307 (Urbanized Area Formula
Grants) must certify spending no less
than 1 percent of federal transit funds
on associated transit improvements
(formerly transit enhancements).

1% of
Urbanized
Area
Formula Grant;
($45 million in
FY2014)

Federal Transit
Administration/
MPO

N/A

80%
capital
assistance;
50%
operational
assistance

Partnership for
Sustainable
Communities

$409 million
in grants and/
or assistance
(2010)

HUD/DOT/EPA

Ongoing

N/A

Funds preparing or implementing
regional plans for sustainable development.

Community
Transformation
Grants (CTG)

$35 million
(2012)

Regional health
and planning
agencies

N/A

Funds implementing broad, sustainable strategies to reduce health disparities and expand preventive health
care services.

Associated Transit
Improvements

N/A
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Federal Sources
Grant Source

Transportation
Investment
Generating Economic
Recovery Program
(TIGER)

Annual
Total
$474
million
federal;
$31
million in
California
(2013)

Bus and Bus Facilities
Program: State of Good
Repair

$2.17
billion
federal
(2014)

Bus Livability Initiative

$125
million
(2012)

Federal Lands
Transportation Program,
Category 3, “Alternative
Transportation”

Local Highway Bridge
Program

Section 5310
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Pacific
West
Region
awarded
$3.38
million
(2013)

$300
million

$20-35
million

Agency

Funding
Cycle

Match

Remarks

October

80%
federal;
20%
State

Can be used for innovative, multimodal and multi-jurisdictional
transportation projects (including
bicycle and pedestrian projects)
that promise significant economic
and environmental benefits to an
entire metropolitan area, region or
the nation. Minimum project cost is
$10 million.

March

80%
federal;
20%
State

Can be used for projects to provide
bicycle access to public transportation facilities, specifically for
shelters for people, bicycle parking amenities and accommodating
bicycles on transit.

Federal Transit
Administration

March

90%
federal;
10%
State

Can be used for bicycle and pedestrian support facilities, such as
bicycle parking, bicycle racks on
buses, pedestrian amenities and
educational materials.

FHWA

Varies,
generally
October;
programmed
through
2017

N/A

Funds transportation modes that
reduce congestion and pollution in
parks and public lands. (Formerly
Paul S. Sarbanes Transit in Parks
Grant Program)

Ongoing

88.53%
match
for local
highways;
100% for
federal
highways

Funds to replace or rehabilitate
public highway bridges over waterways, other topographical barriers,
other highways, or railroads.

11.47%

Assists private, non-profit corporations and public agencies in
providing transportation services
to meet needs of seniors and
persons with disabilities for whom
public transportations services are
otherwise unavailable, insufficient
or inappropriate.

US DOT

Federal Transit
Administration

FHWA/Caltrans

Federal Transit
Administration

Annually
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State Sources
Grant Source

Annual
Total

Agency

Funding
Cycle

Match

Caltrans

March
(Consult
Local
Assistance)

10%

Must have an adopted Bicycle
Transportation Plan. Funding
available for all project phases.

12%

Consolidates BTA, Transportation
Alternatives and Safe Routes to
School funding. 60% awarded by
State, 40% by MPOs.

Remarks

State Highway Account:
Bicycle Transportation
Account (BTA)

Varies

Active Transportation
Program

$124
million

Caltrans

Two-year
cycle

Transportation
Development Act (TDA)
Section 99234

$149
million
(2014)

Local MPO
or CTC

Annually

N/A

2% of TDA total, funds for bicycle
and pedestrian projects.

Regional Improvement
Program (STIP)

$3.4 billion
over 5
years

Caltrans

Every two
years

N/A

Capital improvement projects
(planning and rideshare activities).

AB-2766 Vehicle
Registration Funds

$30 million
(2010)

SCAQRB

February

N/A

Competitive program for projects
that benefit air quality.

Vehicle Registration
Surcharge Fee (AB-434)
RCF

N/A

APCB

July

N/A

Competitive program for projects
that benefit air quality.

Vehicle Registration
Surcharge Fee (AB-434)

40% from
grant
source

APCB

April

N/A

Funds distributed to county communities based on population.

Projectspecific

Cities

Ongoing

N/A

Mitigation required during land
use approval process.

N/A

Allocated
by State
Auditor-Controller

Monthly
allocation

N/A

Major projects >$300,000.

Est. $200
million
state-wide

Caltrans

Summer

50%

Road projects with bicycle lanes.
Requires developer or traffic fee
match.

Varies

Caltrans

Ongoing after
July 1

N/A

Projects such as upgraded
bicycle facilities must be on state
highways.

$10 million
state-wide

State
Resources
Agency

October
annually

Developer Fees or
Exactions
State Gas Tax
(local share)
State and Local
Transportation
Partnership Program
(SLPP)
Caltrans Minor Capital
Program
Environmental
Enhancement and
Mitigation Program
(EEM)

None
required, Individual grants limited to
but
$350,000.
favored
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State Sources
Annual
Total

Agency

Petroleum Violation Escrow Account (PVEA)

Varies

Caltrans, CA
Community
Services and
Development,
Air Resources
Board

Community Based
Transportation Planning
Demonstration Grant
Program

$3 million

Habitat Conservation
Fund Grant Program
(HCF)

Grant Source

Funding
Cycle

Match

Remarks

March

N/A

Projects must save energy,
provide public restitution and be
approved by CA Energy Commission and US DOE.

Caltrans

November

20%

Projects must have a transportation component or objective.

$2 million

CA Dept of
Park and
Recreation

October

50%

Funded through July 1, 2020.

Office of Traffic Safety
Program (OTS)

Varies

Office of
Traffic Safety

January

N/A

Goal to reduce vehicle fatalities and injuries through safety
program to include education,
enforcement and engineering.

State Transportation
Improvement Program
(STIP)

Varies

Caltrans

Every 4 years

N/A

Gives metropolitan regions more
control over state transportation
fund investment.

N/A

California
Conservation
Corps

N/A

N/A

CCC provides emergency assistance and public service conservation work.

10%

Engage low-income and minority communities in transportation
projects to ensure equity and
positive social, economic and
environmental impacts.

N/A

Create or expand trails for walking, bicycling and/or equestrian
activities compatible with other
conservation objectives.

California Conservation
Corps (CCC)

Environmental Justice
(EJ) Planning Grants

California River
Parkways
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$9 million
(2010)

Caltrans

Varies

CA Natural
Resources
Agency

Annually

October
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Local Sources
Grant Source

Parking Meter
Districts

SB-821

Measure A

SCAG
Sustainability
Program

SCAG Active
Transportation
Program

Annual Total

Agency

Funding
Cycle

Match

Remarks

N/A

City

Annual
Budget

N/A

Parking Meter Districts can use
parking meter revenues for
streetscape improvements such
as pedestrian facilities, landscaping and lighting.

Varies

Riverside County
Transportation
Commission
(RCTC)

Annually

Up to
25%

Eligible projects include sidewalks,
bicycle paths, lanes and routes,
and access ramps or curb cuts.

$400 million

Riverside County
Transportation
Commission
(RCTC)

Varies

Varies

SCAG

SCAG

Annually

Annually

Annually

N/A

Western County, public transit
includes funding for specialized
transit, commuter rail, intercity
bus service and commuter assistance.

N/A

Direct funding of innovative planning initiatives for member agencies through Compass Blueprint
Demonstration Projects.

11.47%

New division intended to assist
bicycle and pedestrian planning
efforts. Program focus on efforts
to meet local needs, contribute to
implementing SCS and reducing
greenhouse gas (GHG) emissions.
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Private Sources
Grant Source

Community
Health Initiatives

Community Grant
Program

In-kind Services

Annual Total

N/A

Agency

Funding
Cycle

Kaiser
Permanente

No specific
funding cycles
at region;
accept letters
of inquiry year
round

Up to $10,000

People for
Bikes

N/A

Depends on
project

Twice a year

N/A

Match

Remarks

N/A

Numerous programs to support
Healthy Initiatives. Most applicable
is Healthy Eating Active Living with
grant focus on environmental and
policy approaches to healthy eating and active living.

Grants focused on bicycle infrastructure such as paths, lanes,
None
trails and bridges, mountain bike
required,
facilities, bike parks and pump
but levertracks, BMX facilities, and end-ofage and
trip facilities such as bicycle parkfunding
ing. Also some advocacy projects,
partnersuch as programs that transform
ships
city streets, including Ciclovías and
important
initiatives to increase ridership or
investment in bicycle infrastructure.

N/A

Donated labor and materials for
facility construction or maintenance
such as tree planting programs or
trail construction and maintenance.

Sources Available to Local 501 9(c)(3) Organizations

National Trails
Fund

Rapid Response
Grants
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Grants from
$500 to $5,000

Grants from
$1,000 to
$3,000, but
staff can
decide to
give more for
special cases

American
Hiking
Society

Advocacy
Advance

Annual,
application
deadline
mid-February

N/A

N/A

Must be AHS Alliance member
and 501(c)(3). Hikers as primary
constituency, but multi-purpose
trail uses eligible. Funds acquisition, including conservation easements for projects that will result in
visible and substantial ease of access, improved hiker safety and/or
avoidance of environmental damage. Higher preference often given
to projects with volunteer labor.

N/A

Must be Alliance for Biking and
Walking and League of American
Bicyclists member and 501(c)(3)
or 501(c)(4), with immediate opportunity and specific timeframe
for campaign to raise additional
federal, state or local funding for
biking and walking infrastructure
and/or programs; or proposes
winnable, replicable campaign with
measurable results.
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Gap Closure Alternatives (GCAs)
This trails and bikeways plan addressed active
transportation improvements throughout Temecula in the form of bike lanes, shared bike facilities,
sidewalk and intersection improvements, paved
paths and natural surface trails.
This chapter is a compilation of the gap closure
alternatives (GCAs) developed as an integral part
of this plan update. They represent the highest
priority trail and bikeway improvements based
on community input and address the residents’
desires to link these non-motorized facilities into
a truly comprehensive network that connects the
kinds of destinations they want to access by bike
or on foot, especially schools, parks, open space,
and shopping and employment centers.
Upon implementation, the result of these efforts
will be an interconnected network designed to
achieve the linkages the community desires, as
well as encourage more residents to get around
via active transportation rather than by driving,
which survey respondents strongly supported.

5

The following GCA sheets include existing conditions, project text and graphic/map description,
the project’s benefit/core value and estimate cost.
Figure 18 illustrates their locations.
All of the following GCAs are important and
should be evaluated on a case-by-case basis as
public or private development is proposed, street
and intersection improvements are made, and
parks and open space are developed. The following GCAs are therefore not “ranked” or shown in
any order. Their numbering is for reference only,
starting in the northwest working to the southeast.
In addition, these alternatives illustrate one option
for closing a bike lane or trail gap. Other options
may be considered using the Toolbox: Design
Guidelines in Appendix A.

85

5: Gap Closure Alternatives

Figure 18 - Gap Closure Alternatives
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1

Santa Gertrudis Creek Interconnect

Existing Condition
The Santa Gertrudis Creek Recreational Trail is a paved,
multi-use path that doubles as a Riverside County Flood
Control and Water Conservation District maintenance road
approximately 15 feet wide, and striped to provide a twoway, multi-use trail along the south bank between Joseph
and Ynez Roads to just east of Interstate 15, immediately
north of Winchester Road.
Interstate 15 is a major barrier to east-west connectivity in
the City of Temecula, forcing cyclists and walkers to deal
with heavy vehicular volumes and turning movements at
the Winchester Road, Rancho California Road, and Temecula Parkway Interchanges. This GCA would provide a
much needed, Class I (off-street) trail connection between
the Santa Gertrudis Creek Trail and the Murrieta Creek
Regional Trail, which currently terminates at Winchester
and Diaz Roads.
Ownership: Riverside County Flood Control and Water
Conservation District (RCFCWCD)

Gap Closure Alternative (GCA) Description

Segment length: 0.97 miles (5,137 feet)

This GCA would provide undercrossings at Ynez Road, Interstate 15 and Jefferson Avenue for a continuously paved
asphalt path from Joseph Road in Nicolas Valley to Rancho
California Road just north of Old Town Temecula. It would
connect the Santa Gertrudis Creek Regional Trail to the
Murrieta Creek Regional Trail. Engineered drawings have
been completed, and this GCA has been, and continues to
be, identified as a “future years” project. This GCA would
require environmental review and permits, along with an
access and maintenance agreement with RCFCWCD.

Benefit/Core Value
Based on 2002 and 2013 community surveys, this is the
City’s single most important trail connection, and to regional trails beyond. It would provide safe, east-west connectivity under Interstate 15 on a Class I off-street facility.
This GCA would also complete the Temecula Loop, a trail
encircling the City utilizing the Santa Gertrudis Creek Recreation Trail, Murrieta Creek Regional Trail, bicycle lanes
and natural surface paths on De Portola Road, and Class
II bicycle lanes on Butterfield Stage Road.
The Temecula Loop will provide a family-friendly, recreation trail, and a bicycle commuter route connecting housing with jobs, schools and shopping centers, including
Promenade Temecula and Old Town Temecula. In addition,
this GCA would satisfy the City’s Core Values of a Healthy
and Livable City, Transportation Mobility and Connectivity,
and a Sustainable City.

View west of proposed south side route from southbound Interstate
15 Winchester Road offramp

View east of existing path at Ynez Road

2

Long Canyon Creek Trail Connection

Existing Condition
The existing route is primarily a creek channel dirt road
running behind a series of public facilities, crossing
Margarita Road and Overland Drive.
Ownership: Private and City of Temecula

Gap Closure Alternative (GCA) Description
This off-street route would connect James Day Middle School
and Long Canyon Creek Park on North General Kearny
Road to the Promenade Temecula and an employment
center to the west. The route includes crosswalks at the
Promenade Way/Overland Drive intersection, as well as a
crossing of Margarita Road at Georgetown Lane. A wide
sidewalk is recommended on the east side of Margarita
between where the route intersects Margarita and the
crossing immediately south of Georgetown. A median
barrier is recommended to discourage users from crossing
Margarita other than at the crosswalk at Georgetown Lane.
If a mid-block crossing is planned, a Pedestrian Hybrid
Beacon (PHB) is recommended due to Margarita Road’s
number of travel lanes and 45 mph speed limit.

Segment length: 1.37 miles (7,286 feet)

This route would require coordination with private property
owners for access and maintenance. Existing gates would
need to be converted to vehicle exclusion only.
An interim route employing Class II bicycle lanes is suggested on Margarita Road and Overland Drive.

Benefit/Core Value
This route provides a paved, low-stress alternative to riding
a bicycle on multi-lane arterials such as Margarita Road, as
well as provides improved crossings of major roadways.
This GCA would satisfy the City’s Core Values of a Healthy
and Livable City, Transportation Mobility and Connectivity,
and a Sustainable City.

View east from Margarita Road

Class I Multi-use Path

View south from Camino Campos Verde

(10’ paved, 4” AC on 6” compacted sub-base, typical)
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North General Kearny Trail

Existing Condition
This route is a combination of residential roadways and an
existing segment of off-street natural surface path shown
on Google Maps as the “North General Kearny Trail.” The
on-street portions include segments of North General
Kearny Road, as well as Nada Lane, all of which are
contiguous with each other.
Ownership: Meadowview HOA and City of Temecula

Gap Closure Alternative (GCA) Description
This route would connect the James L. Day Middle School
area with parks on Nicolas Road, as well as the Santa
Gertrudis Creek Trail, part of the Temecula Loop Trail. (The
City vacated portions of North General Kearny Road/Nada
Lane, but retained right-of-way for a public trail easement.)
From the south, this route would be on-street Class II
bicycle lanes to Calle Piña Colada, Class I multi-use trail
between Calle Piña Colada and Calle Madero, Class III
bicycle route with shared lane markings on Nada Lane
between Calle Madero and Valle Olvera Street, and then
Class II lanes north to Nicolas Road.

Segment length: 0.95 miles (5,009 feet)

This route would require a public trail easement from
Meadowview HOA.

Benefit/Core Value
This route provides a Safe Route to School connection for
James L. Day Middle School students, as well as other
users from the surrounding residential neighborhood.
This GCA would satisfy the City’s Core Values of a Healthy
and Livable City, Transportation Mobility and Connectivity,
and a Sustainable City.

View south from Calle Madero

Class I Multi-use Path

(10’ paved, 4” AC on 6” compacted
sub-base, typical)

Class III Bicycle Route

View northeast on Nada Lane
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Nicolas Valley Trail Connection

Existing Condition
This route follows a dirt road between Murrieta Hot Springs
Road and Nicolas Road.
Ownership: Private and City of Temecula

Gap Closure Alternative (GCA) Description
This route will connect open space immediately north of
Murrieta Hot Springs Road with both the Nicolas Valley and
a portion of the Roripaugh Ranch Specific Plan area open
space trail system. It would also connect with the proposed
Temecula Loop Trail at Santa Gertrudis Creek.
This route would require coordination with private property
owners for access and maintenance.

Segment length: 0.66 miles (3,497 feet)

Benefit/Core Value
This route provides a paved, off-street north/south
connection between Murrieta Hot Springs Road and
Nicolas Road where few such routes exist.

Road
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This GCA would satisfy the City’s Core Values of a Healthy
and Livable City, Transportation Mobility and Connectivity,
and a Sustainable City.
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Aerial view north

Class I Multi-use Path

(10’ paved, 4” AC on 6” compacted sub-base, typical)

View north from Nicolas Road

5a

Murrieta Creek Trail - South

Existing Condition
This route is adjacent to an existing segment of the naturalsurfaced Murrieta Creek Trail adjacent to Jefferson Avenue
on the east bank of Murrieta Creek between Rancho
California Road and and the south leg of Moreno Road.
Ownership: City of Temecula

Gap Closure Alternative (GCA) Description
This GCA would add a parallel paved path next to the
existing DG-surfaced Murrieta Creek Trail segment along
Old Town Front Street between Rancho California Road
and Moreno Road. It also adds shared lane markings
(“Sharrows”) on Old Town Front Street along the same
segment and curb modification on the west side of Old
Town Front Street at Rancho California Road to narrow the
roadway approach into Old Town Temecula.
Additional design features are recommended to address
the Rancho California Road crossing with improvements
that support all user types, including pedestrians and
equestrians. This may include enhanced paving, signage,
user-actuated signals and traffic signal timing modifications.

Segment length: 0.22 miles (1,165 feet)

(Roundabout shown in concept plan addressed in Old
Town Temecula Specific Plan - not included in GCA)

Benefit/Core Value
This GCA would add a paved trail adjacent to an existing
DG-surfaced trail to function as a low-stress, off-street
continuation of the Murrieta Creek Trail, along what will
be a popular walking and cycling route between Old Town
Temecula and the redeveloping Jefferson Avenue area
north of Rancho California Road. It also improves the onstreet experience for cyclists on Old Town Front Street
through traffic calming and marking. In addition, this GCA
would satisfy the City’s Core Values of a Healthy and
Livable City, Transportation Mobility and Connectivity, and
a Sustainable City.

Murrieta Creek Trail approaching Old Town Temecula

Class I Multi-use Path (along existing DG side path)

Shared Lane Marking on Old Town Front Street

(10’ paved, 4” AC on 6” compacted sub-base, typical)
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Murrieta Creek Trail - South
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5b Rancho California Road
Existing Condition
This route is the existing Rancho California Road right-ofway between Old Town Front Street/Jefferson Avenue and
Diaz Road/Vincent Moraga Drive.
Ownership: City of Temecula

Gap Closure Alternative (GCA) Description
This GCA would provide a buffered or fully protected Class
II bicycle lane on the south side of Rancho California Road,
as well as a two-way cycle track on the north side. It would
also close the eastern leg of Diaz Drive to vehicles and
remove excess paving.
Additional traffic calming features may also be appropriate,
such as corner curb extensions.
Design features are recommended to address the
crossings at either end of this segment, such as bike boxes,
enhanced paving, signage and signaling that supports all
user types, including pedestrians and equestrians.

Segment length: 0.20 miles (1,030 feet)

Benefit/Core Value
This route provides a low-stress connection between the
Jefferson Avenue and Old Town Temecula areas across
Murrieta Creek and the developing neighborhood on the
west side, as well as directly and safely connecting with
planned trails along Murrieta Creek.
This GCA would satisfy the City’s Core Values of a Healthy
and Livable City, Transportation Mobility and Connectivity,
and a Sustainable City.

View east on Rancho California Road bridge across Murrieta Creek

Class II Buffered Bicycle Lanes and Two-way Cycle Track (Class IV)

View north across Rancho California
Road to Diaz Road east leg

5b Rancho California Road
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5c Murrieta Creek Trail - North
Existing Condition
This route is an undeveloped corridor along Murrieta Creek
Trail between Rancho California Road and Del Rio Road.
Ownership: City of Temecula

Gap Closure Alternative (GCA) Description
This GCA would provide a paved extension of the Murrieta
Creek Trail between Rancho California Road and Del Rio
Road, as well as a parallel natural surface trail.
Additional design features are recommended to address
the Rancho California Road crossing, and are addressed
under GCA 5a.

Segment length: 0.80 miles (4,244 feet)

Benefit/Core Value
This GCA would provide a low-stress, off-street, paved
and natural surface continuation of the Murrieta Creek
Trail along what will be a popular walking and biking
route between Old Town Temecula and the redeveloping
Jefferson Avenue area north of Rancho California Road.
This GCA would satisfy the City’s Core Values of a Healthy
and Livable City, Transportation Mobility and Connectivity,
and a Sustainable City.

View north from Rancho California Road

Class I Multi-use Path

(10’ paved, 4” AC on 6” compacted sub-base, typical)

View southwest from Jefferson Avenue

5c Murrieta Creek Trail - North
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Moreno Road Bypass

Existing Condition
This route is primarily the right-of-way of the southern leg
of Moreno Road between Old Town Front Street and the
Caltrans Interstate 15 right-of-way.
Ownership: City of Temecula and State of California

Gap Closure Alternative (GCA) Description
This GCA would provide buffered Class II bicycle lanes on
Moreno Road to a future Interstate 15 crossing.
Old Town Front Street crossing features are recommended,
such as median and pedestrian refuge. If this roadway is
narrowed, corner curb extensions may be appropriate. A
trail head may be included adjacent to the Interstate 15
right-of-way.
(Roundabout shown in concept plan is addressed in other
area planning and not included in GCA)

Segment length: On-street 650 feet, Off-street 260 feet

Benefit/Core Value
This route provides a low-stress, paved connection between
the Jefferson Avenue and Old Town Temecula areas and
destinations east of Interstate 15. This route bypasses
the high volume, steep, eastbound Rancho California
approach to Interstate 15 and would take users to where
they will be able to more safely access any future freeway
crossing facilities. (This GCA reflects recommendations in
“Pedestrian and Bicycle Safety Assessment - September
2014” prepared for the City.)
This GCA would satisfy the City’s Core Values of a Healthy
and Livable City, Transportation Mobility and Connectivity,
and a Sustainable City.

View north on Old Town Front Street at Moreno Road

Class II Buffered Bicycle Lanes

View east on Rancho California Road toward Interstate 15
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Yukon to Ynez Trail

Existing Condition
This route is primarily dirt roads and informal trails along
flood control channels and through open spaces just north
of Rancho California Road, between Ynez Road east of
Interstate 15 and Yukon Road west of Margarita Road. A
segment east of Moraga Road is a concrete lined channel
with no adjacent roadway.
Ownership: Private, City of Temecula, Riverside County
Flood Control and Water Conservation District (RCFCWCD) and Temecula Valley Unified School District

Gap Closure Alternative (GCA) Description
This GCA would be a paved enhancement of existing dirt
roads and informal trails along flood control channels, then
continue west to Diaz Road, at Murrieta Creek. Exact layout (north or south sides or both) will be considered.
Implementation will require coordination with private property owners for access and maintenance.

Segment length: 1.31 miles (6,929 feet)

Benefit/Core Value
This route employs existing dirt roads and flood control
channels to provide an east/west, paved off-street connection between the residential neighborhoods in this area of
the City with other destinations east of Interstate 15. It also
provides direct off-street Safe Routes to School access for
Temecula Elementary School students and retail centers
at both ends.
This GCA would satisfy the City’s Core Values of a Healthy
and Livable City, Transportation Mobility and Connectivity,
and a Sustainable City.

View east from Moraga Road

Class I Multi-use Path

(10’ paved, 4” AC on 6” compacted sub-base, typical)
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Calle Medusa Trail Connection

Existing Condition
An existing dirt road begins at Calle Medusa and runs
northwest behind the residential developments along Calle Medusa and Wellington Circle. The road has moderate
grades between its origin off Calle Medusa and the valley
floor west of Wellington Circle.
Ownership: Private (HOA)

Gap Closure Alternative (GCA) Description
This GCA would take advantage of an existing dirt road
off a low volume residential street. This GCA would be an
enhancement of an existing dirt road within open space
between residential developments.
Implementation will require coordination with private
property owners for access and maintenance, such as
addressing existing fences and gates, and providing
removable bollards.

Benefit/Core Value

Segment length: 0.34 miles (1,778 feet)

This route provides the surrounding residential neighborhoods with a direct, natural surface connection to the trails
planned for the adjoining Nicolas Valley area and the proposed Arbor Vista project. This would give users off-street
access to not only the Nicolas Valley area, but also the
Santa Gertrudis Creek Trail immediately north of Nicolas
Road, which is to be part of an overall Temecula Loop Trail.
The northern end of this segment would be less than half
a mile from the Santa Gertrudis Trail’s existing east end at
the intersection of Nicolas Road and Joseph Road.
Finally, this GCA would satisfy the City’s Core Values of a
Healthy and Livable City, Transportation Mobility and Connectivity, and a Sustainable City.

Existing entrance off Calle Medusa
oad
Nicolas R

Natural Surface Trail

Aerial view north - Existing Santa Gertrudis Trail
at upper left
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Lake Skinner Trail North

Existing Condition
This route is an existing utility dirt road running roughly
north/south between Meadows Parkway in the south and
Murrieta Hot Springs Road in the north.
Ownership: Metropolitan Water District (MWD)

Gap Closure Alternative (GCA) Description
This GCA would take advantage of an existing utility dirt
road that runs the entire length of this segment as a roadway enhancement through residential development. It extends to the northern City boundary and would connect
with trails around Lake Skinner and beyond. It would also
serve a planned bike skills park adjacent to Rancho Elementary School on La Serena Way.
Implementation will need to address existing fences and
gates, as well as secure an access and maintenance
agreement. However, unlike the southern portion (8b), the
City would only need to coordinate with one entity, MWD.
A controlled crossing, such as a Pedestrian Hybrid Beacon
(PHB), will be needed at Murrieta Hot Springs Road.

Segment length: 2.24 miles (11,821 feet)

Benefit/Core Value
This route provides an off-street, natural surface connection for the surrounding residential neighborhoods with
planned bicycle lanes on La Serena Way, which would
connect with Rancho Elementary School and Temeku Hills
Park to the west, and Serena Hills Park to the east. It also
provides north-south connectivity through the City and beyond to County open space at Lake Skinner.
This GCA would satisfy the City’s Core Values of a Healthy
and Livable City, Transportation Mobility and Connectivity,
and a Sustainable City.

Natural Surface Trail

View north from La Serena Way

View south from Heitz Lane

8b

Lake Skinner Trail South

Existing Condition
This route is a dirt road running roughly north/south between Rancho California Road and Temecula Parkway.
Ownership: Paloma Del Sol HOA, Metropolitan Water District (MWD) and Linfield Christian School

Gap Closure Alternative (GCA) Description
This GCA would be an enhancement of a dirt road through
residential development.
Implementation will need to address existing fences and
gates, as well as secure access and maintenance agreements with MWD and private property owners. A controlled
crossing, such as a Rapid Rectangular Flashing Beacon
(RRFB) or a Pedestrian Hybrid Beacon (PHB), will be needed at Pauba Road.

Segment length: 2.25 miles (11,873 feet)

Benefit/Core Value
This GCA would provide the surrounding residential neighborhoods a natural surface, off-street route using an existing dirt road that would directly connect with Temecula
Valley High School and Temecula Valley Adult School, and
well as other nearby private and charter schools. It would
also provide a connection with the other facilities near the
schools, such as those in Ronald Reagan Sports Park.
This GCA would satisfy the City’s Core Values of a Healthy
and Livable City, Transportation Mobility and Connectivity,
and a Sustainable City.

View north at Ynez/De Portola Road (Note original sign)

Natural Surface Trail

View north at Pauba Road
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Ronald Reagan Sports Park

Existing Condition
This route is a combination of informal natural surface
paths through open space and paved park paths of varying
widths. It runs east-west between Ronald Reagan Sports
Park and a utility easement.
Ownership: Metropolitan Water District (MWD), Private,
City of Temecula and City of Temecula Community Services
District

Gap Closure Alternative (GCA) Description
This GCA would be an enhancement of a dirt road and walkways through the park and open space. It would provide an
east-west connecting paved trail through the park and open
space, as well as a singletrack trail loop system within the
open space and a bike skills park/pump track.

Benefit/Core Value
This GCA would provide an off-street route between a
north/south utility easement on the west and Margarita
Road to the east. It would also provide internal connectivity
between a number of public facilities, including Ronald
Reagan Sports Park, Temecula Community Recreation
Center, Temecula Skate Park, as well as Temecula Valley
High School immediately across Margarita Road from the
sports park. In addition, the adjacent open space may
support a network of single-track trail loops, which would
draw additional users from the surrounding neighborhoods,
the rest of the City and beyond.

Segment length: 0.83 miles (4,372 feet)
Temecula Valley HS
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This GCA would satisfy the City’s Core Values of a Healthy
and Livable City, Transportation Mobility and Connectivity,
and a Sustainable City.
Pauba Rd

Aerial view north of approximate alignment (red) and potential
single-track loops (blue)

Natural Surface Trail

Aerial view southeast of approximate alignment (red) and
potential single-track loops (blue)
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Margarita to Ynez Trail Connection

Existing Condition
This route is primarily a utility easement dirt road running
northeast/southwest between Margarita Road and Ynez
Road.
Ownership: Metropolitan Water District (MWD)

Gap Closure Alternative (GCA) Description
This GCA would be an enhancement of a dirt road through
residential development.
Implementation will need to address existing fences and
gates, as well as secure an access and maintenance
agreement with a single entity, MWD.

Segment length: 1.58 miles (8,346 feet)

Benefit/Core Value
This GCA would provide the surrounding residential
neighborhoods a natural surface, off-street route using an
existing utility dirt road that would directly connect with a
proposed path through Ronald Reagan Sports Park (GCA
9) and another similar east/west route (GCA 11).
This GCA would satisfy the City’s Core Values of a Healthy
and Livable City, Transportation Mobility and Connectivity,
and a Sustainable City.

View south at Margarita Road

Natural Surface Trail

View north at Santiago Road
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Vail Trail

Existing Condition
This route is an dirt road running roughly east/west between Moraga Road the east and Southern Cross Road
to the west.
Ownership: Private and Southern California Edison (SCE)

Gap Closure Alternative (GCA) Description
This GCA would be an enhancement of a dirt road through
residential development.
Implementation will need to address existing fences and
gates, as well as secure an access and maintenance
agreement with SEC.

Benefit/Core Value

Segment length: 0.81 miles (4,273 feet)

This GCA would provide the surrounding residential neighborhoods an off-street, paved route using an existing east/
west dirt road that directly connects with another proposed
off-street path accessing the Ronald Reagan Sports Park
(GCA 9). It also provides a Safe Routes to School function
since it comes within a short distance of Vail Elementary
School.
This GCA would satisfy the City’s Core Values of a Healthy
and Livable City, Transportation Mobility and Connectivity,
and a Sustainable City.

View east at Santa Cecilia Drive

Class I Multi-use Path

(10’ paved, 4” AC on 6” compacted sub-base, typical)

View west at Southern Cross Road
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Jedediah Smith Extension

Existing Condition
This route follows the alignment of Jedediah Smith Road
where it terminates south of Temecula Parkway, and a dirt
road along Temecula Creek.
The City vacated Jedediah Smith Road, but reserved a trail
easement for a future pedestrian bridge.
Ownership: Private and City of Temecula

Gap Closure Alternative (GCA) Description
This route crosses Temecula Creek from the north via the
alignment of Jedediah Smith Road where it terminates
south of Temecula Parkway, to the south side Temecula
Creek using a dirt road that continues under Pechanga
Parkway.
This GCA would require a significant bicycle/pedestrian
bridge or a seasonal at-grade creek crossing to make this
connection.

Segment length: 0.55 miles (2,887 feet)

Benefit/Core Value
This GCA would provide a primarily off-street, low stress,
paved route between the residential neighborhoods south
of Temecula Parkway with the retail and service land
uses on the north. It would allow users to cross Temecula
Creek while avoiding the very heavy traffic volumes at the
Pechanga Parkway/Temecula Parkway intersection.
This GCA would satisfy the City’s Core Values of a Healthy
and Livable City, Transportation Mobility and Connectivity,
and a Sustainable City.

View north from Pechanga Parkway

Class I Multi-use Path

(10’ paved, 4” AC on 6” compacted sub-base, typical)

View south from Jedediah Smith Road
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Jedediah Smith Extension
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Temecula Creek North

Existing Condition
This route is primarily a dirt road along Temecula Creek on
the north side of Temecula Creek between Via Rio Temecula and Redhawk Parkway.
Ownership: Private, City of Temecula and Riverside County
Flood Control and Water Conservation District (RCFCWCD)

Gap Closure Alternative (GCA) Description
This route would parallel Temecula Creek on the north side,
connecting Redhawk Parkway and Avenida de Missiones,
providing accesses at those points to the overall creek trail
system from adjoining neighborhoods.
Implementation will need to address existing fences and
gates, as well as secure access and maintenance agreements with RCFCWCD and private property owners.

Segment length: 0.64 miles (3,395 feet)

Benefit/Core Value
This GCA would provide a segment of an important regional off-street, east/west route along Temecula Creek that
accesses residential and retail development, as well as
a existing crossing of Temecula Creek via the Redhawk
Parkway bridge. It also connects with an existing paved
path segment (in fair condition) east of Redhawk Parkway.
This GCA would satisfy the City’s Core Values of a Healthy
and Livable City, Transportation Mobility and Connectivity,
and a Sustainable City.

View west from Via Rio Temecula

Natural Surface Trail

View south from Redhawk Parkway
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Margarita Road

Existing Condition
This GCA would be located where Margarita Road crosses
Temecula Parkway within a large commercial shopping
district. Both are multi-lane, high volume arterials and there
is no available roadway space for bicycle facilities. Offstreet facilities are planned along both sides of Temecula
Creek immediately to the south of this GCA.
Ownership: City of Temecula

Gap Closure Alternative (GCA) Description
This route would be an off-street shared-use facility
comprised of wide sidewalks paralleling Margarita
Road where it crosses Temecula Parkway within a large
commercial shopping district. Crossings may require
safety enhancements due to high traffic volumes, such
as high visibility crosswalks, warning signage and signal
optimization.

Segment length: 0.34 miles (1,814 feet)

Benefit/Core Value
This GCA would provide a parallel off-street alternative
to riding on a major arterial through a busy commercial
district with high volume roadways with no room for onstreet bicycle facilities. This segment would connect with
existing Class II bicycle lanes at either end on Margarita
Road and Redhawk Parkway, requiring crossing Temecula
Parkway. This route would provide a direct connection to
planned off-street bicycle facilities along Temecula Creek,
as well as connecting the residential neighborhoods north
and south of Temecula Parkway with those facilities.
This GCA would satisfy the City’s Core Values of a Healthy
and Livable City, Transportation Mobility and Connectivity,
and a Sustainable City.

Curb-adjacent Wide Sidewalks

View south on Margarita Road at Temecula Parkway

View north on Margarita Road at Temecula Parkway
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Margarita Road
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Temecula Creek South

Existing Condition
This route is primarily a partially paved flood control
channel road on the south side of Temecula Creek between
Redhawk Parkway westward to just past Corte Sierra.
Ownership: Private, Rancho California Water District,
Riverside County Flood Control and District (RCFCWCD)
and Temecula Valley Unified School District

Gap Closure Alternative (GCA) Description
This route would parallel Temecula Creek on the south
side, connecting Butterfield Stage Road and Jedediah
Smith Road, providing accesses at those points to the
overall creek trail system from adjoining neighborhoods. A
mid-block crossing will be needed at Redhawk Parkway.
Implementation will need to address existing fences and
gates, as well as secure access and maintenance agreements with the water district, RCFCWCD and private property owners.

Segment length: 2.42 miles (12,762 feet)

Benefit/Core Value
This GCA would provide a paved segment of an important
regional off-street, east/west route along Temecula Creek,
including off-street access to residential neighborhoods
and Redhawk Community Park, as well as a crossing of
Temecula Creek via the Redhawk Parkway bridge. It could
also take advantage of the existing parking lot at Redhawk
Community Park as a trail head.
This GCA would satisfy the City’s Core Values of a Healthy
and Livable City, Transportation Mobility and Connectivity,
and a Sustainable City.

Class I Multi-use Path

(10’ paved, 4” AC on 6” compacted sub-base, typical)

View west from Redhawk Parkway
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Great Oak Trail Connection

Existing Condition
Great Oak High School occupies the south side of Deer
Hollow Way between traffic signals at Pechanga Parkway
and Peachtree Street. The school’s parking lot lies at the
southeast corner of the Pechanga Parkway/Deer Hollow
Way intersection. Students arriving via the Great Oak Trail
have only one protected crossing of Deer Hollow Way at
the Pechanga Parkway/Pala Road intersection.
Ownership: City of Temecula

Gap Closure Alternative (GCA) Description
This GCA would install enhanced mid-block crosswalks with
Rectangular Rapid Flashing Beacons (RRFB) to provide
safer crossings of Deer Hollow Way between the high
school and the sports fields, as well as fencing and wider
sidewalks, particularly to channel Great Oak Trail users to
the Pechanga/Deer Hollow intersection. An education and
promotional campaign is also recommended to accompany
the installation.

Segment length: 0.21 miles (1,093 feet)

Benefit/Core Value
This GCA would deter unsafe crossings by providing midblock crosswalks and wider sidewalks to safer and more
visible connections between the sports fields and Great
Oak High School. (This GCA reflects recommendations in
a “Pedestrian and Bicycle Safety Assessment - September
2014” prepared for the City.)
This GCA would satisfy the City’s Core Values of a Healthy
and Livable City, Transportation Mobility and Connectivity,
and a Sustainable City.

View east on Deer Hollow Way

Mid-block Crosswalk with Rectangular Rapid Flashing Beacon (RRFB)

View west on Deer Hollow Way

Great Oak Trail Connection
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Great Oak Trail Connection
High Visibility Crosswalks
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Widended Sidewalk
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Pump Track

Existing Condition
This GCA’s site is the northwest corner of Ronald Reagan
Sports Park near the intersection of Rancho Vista Road
and Margarita Road.
Ownership: City of Temecula

d
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R

Gap Closure Alternative (GCA) Description
The GCA would consist of a compacted dirt pump track.
Pump tracks are constructed of packed dirt sculpted into
a series of rollers and banked turns. They are typically
designed to permit a bicycle rider to traverse a looped
course with minimal pedaling. The images shown below
are of existing pump tracks. The design of each pump track
is unique, so Temecula’s pump track will not be exactly like
the images shown.
The pump track area development will also include a
hardscape paved entry area with signage that describes the
park and its rules, bench seating and bike racks. It will also
require water and power utilities to service the pump track.

Benefit/Core Value
This GCA reflects strong citizen interest in such bicycle
skills facilities, as expressed in public meeting and online
survey responses conducted for the City of Temecula Trails
and Bikeways Master Plan Update.
This GCA would satisfy the City’s Core Values of a Healthy
and Livable City.

Example pump tracks

Pump track location (Approximate)
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Appendix A: Toolbox - Design Guidelines
This appendix is intended to assist in the selection
and design of bicycle and trail facilities through illustrating best practices by facility type from public
agencies and municipalities nationwide. Design
treatments are addressed 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 treatments featured here.
Several agencies and organizations provide design
standards for bike and pedestrian facilities in the
US, including the most commonly used manuals
shown below.
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National Standards
The Federal Highway Administration’s Manual on
Uniform Traffic Control Devices (MUTCD) defines
the standards used by roadway managers nationwide to install and maintain traffic control devices on
all public streets, highways, bikeways and private
roadways open to public traffic. The FHWA MUTCD
forms the basis of the California MUTCD.
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,
such as whether it can be implemented or is currently experimental. See Bicycle Facilities and the
Manual on Uniform Traffic Control Devices.
Bikeway treatments not explicitly covered by the
MUTCD 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. Copies of various documents (such as incoming request letters, response
letters from the FHWA, progress reports and final
reports) are available on this website.
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.

Additional References and Guidelines
FHWA. Bicycle Facilities and Manual on Uniform Traffic Control Devices. 2011.
MUTCD Official Rulings. FHWA.
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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 current design state of the practice. Its intent
is to offer substantive guidance for cities seeking
to improve bicycle transportation in places where
competing demands for right-of-way present unique
challenges. All NACTO Urban Bikeway Design
Guide treatments are in use internationally and in
many cities around the US.
Meeting Americans with Disabilities Act (ADA) requirements is an important part of any bicycle and
pedestrian facility design. 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 standards and guidance 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 current AASHTO Guide or MUTCD versions, although many treatment elements 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.

City of Temecula, California • Multi-use Trails and Bikeways Master Plan Update

State Standards and Guidelines
California Highway Design Manual (HDM)
(2012)

New Legislation Allowing Safety Standards Other Than Caltrans HDM

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 the Department Directive 64 R-1.

AB-1193, signed into law in September 2014, allows local agencies to adopt, by resolution, safety
standards for bikeways other than Caltrans’ Highway Design Manual. According to the Legislative
Analyst, 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.

Complete Intersections: A Guide to Reconstructing Intersections and Interchanges for Bicyclists and Pedestrians
(2010)
This California Department of Transportation 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 signage
and striping changes to intersections, as well as
major changes and designs for new intersections.

Main Streets: Flexibility in Design & Operations (2005)
This Caltrans booklet is an informational guide that
reflects many recent Caltrans manual and policy
updates that improve multimodal access, livability
and sustainability 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).

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 drivers and bicyclists on shared roadways.
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Bicycle Facility Standards Compliance
Some of these bicycle facilities covered by these
guidelines are not directly referenced in current
AASHTO Guide or California MUTCD versions,
although many treatment elements are found within
these documents. An “X” in the following table identifies the inclusion of a particular treatment within
the national and state design guides. No marking

indicates a treatment is not specifically mentioned,
but is allowable 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 potential complexities of any
specific site.

California
MUTCD
(2014)

Guide for the
Development of
Bicycle Facilities
(2012)

Signed Shared Roadway

X

X

Marked Shared Roadway

X

X
X
X
X

Facility Type

Urban Bikeway
Design Guide
(2014)

Bike Lanes at Right Turn Only Lanes

X
X

Colored Bike Lanes in Conflict Areas

FHWA Interim Approval

X
X

Intersection Crossing Markings

X
X

X

X
X
X
X
X
X
X
X
X
X

Wayfinding Sign Types and Placement

X

X

X

Shared-Use Path
Active Warning Beacons

X
X

X
X

X
X

Pedestrian Hybrid Beacons

X

X

X

Bicycle Boulevard
Bicycle Lane
Buffered Bicycle Lane

X
X

Cycle Tracks
Bike Box

Combined Bike Lane/Turn Lane
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Multimodal Level of Service
Description

Multimodal Level of Service (MMLOS) methods
are used to inventory and evaluate existing conditions, or to forecast future conditions for roadway
users under different design scenarios. While
automobile-oriented LOS measures vehicle delay,
Bicycle, Pedestrian and Transit LOS is oriented
toward user comfort.
MMLOS scores different modes independently,
but their results are interdependent, allowing an
understanding of trade-offs between modes for
different street designs. A compatible A-F scoring
system makes comparison between modes simple.
There are a variety of Multimodal or Bicycle/Pedestrian LOS tools available for use. Different tools
require different data and may present different or
conflicting results. Despite potential limitations of
MMLOS methodology, the results help jurisdictions
better plan for all road users.

Discussion

HCM 2010 model for Bicycle LOS calculation limitations include:
• Calculations do not address gradients.
• Contemporary facility types included in this
guide, such as shared lane markings, bike
boxes or cycle tracks, are not included in the
HCM (Florida LOSPLAN update does feature
cycle tracks).
• Scoring is for a “typical” adult bicyclist and heavily weighs the presence of bike lanes. Results
may not be appropriate in communities that
seek to encourage bicycle travel by people of
varying ages and abilities where bike lanes may
not be adequate.

Guidance

MMLOS modeling is an emerging practice and current methods continue to be improved and revised.
Local resident and planner knowledge should be
used to verify MMLOS model results.

Additional References and Guidelines
Transportation Research Board. Highway Capacity
Manual. 2010.

The current standard for MMLOS calculation is
described in the 2010 Highway Capacity Manual
(HCM 2010). This method has limitations, particularly for Bicycle LOS modeling (See Discussion).

Florida Department of Transportation. LOSPLAN.
2012.

An alternative MMLOS method/tool should be
considered if HCM 2010 is not appropriate for the
community. Other multimodal “Service Quality”
tools include:
• Florida DOT LOSPLAN
• LOS+
• Mineta Level of Traffic Stress (LTS) Analysis
(Bicycle-only scoring)

Mineta Transportation Institute. Low-Stress Bicycling
and Network Connectivity. 2011.

Fehr&Peers. LOS+ Multi-Modal Roadway Analysis
Tool.
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Bicycle Facility Selection
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.

Facility Classification
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Facility Continua
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.
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Facility Classification
Description

These design guidelines utilize the California standard Caltrans facility types, but list them in an order
based on what many users consider the most important factor affecting whether they would use them
- their degree of separation from motor vehicle traffic and the likely level of traffic stress. The Caltrans
facility type designations are therefore described in the following sequence: Class III (bike route), Class
II bike lane), Class IV (cycle track) and Class I (multi-use path). Also, in many instances, existing street
conditions may be fully adequate and even comfortable to ride without bicycle-specific signing and pavement markings.

Class III (Bike Routes) are Shared Roadways configured with 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 enhanced treatments are often associated with
Bicycle Boulevards.

Class II (Bike Lanes) use signage and striping to delineate the right-of-way assigned to bicyclists and

vehicle drivers. Bike lanes encourage predictable movements by both bicyclists and drivers.
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Class IV (Cycle Tracks) are exclusive bicycle facilities that combine the user experience of a separated
path with the on-street infrastructure of conventional bike lanes. They may be one- or two-way.

Class I (Multi-use Paths) are facilities separated from roadways for use primarily by bicyclists and pedestrians, but also by other users.
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Shared Roadways
On shared roadways, bicyclists and motor vehicles
use the same roadway space. These facilities are
typically on roadways with low speeds and traffic
volumes, but they can be used on higher volume
roads with wide outside lanes or shoulders. A 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.
Typical shared roadways often employ a variety of
treatments, primarily signage and lane markings.
Bicycle boulevards are a special class of shared
roadways designed for a broad spectrum of bicyclists. They are low-volume local streets where
drivers and bicyclists share the same travel lane.
Bicycle boulevards treatments are selected as necessary to support appropriate vehicle volumes and
speeds and to provide safe crossing opportunities
of busy streets. Bicycle boulevards usually employ
more complex treatments than other shared roadways, including traffic diverters, chicanes, chokers
and other traffic calming devices to reduce vehicle
speeds or volumes. See Pages 14-15 for examples.

Signed Shared Roadway

Marked Shared Roadway

Bicycle Boulevard
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Signed Shared Roadway
Description

Class III facilities are generally located on roadways
with lower speeds and traffic volumes. Class III facilities are designated as roadways with no striped
bicycle lanes, but include signage to indicate the
roadway is a bicycle route. Shared roadways can
be used on higher volume roads with wide outside
lanes or shoulders. A 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.

Guidance

“BIKE ROUTE” - This sign (D11-1) is intended for
use where no unique route designation is desired.
However, when used alone, this sign conveys very
little information. Directional changes should be
signed with appropriate arrow sub-plaques (D1-1b)
or directional signage.
“BICYCLES MAY USE FULL LANE” (BMUFL) - This
sign (R4-11) sign may be used:
• On roadways without bicycle lanes or adjacent
shoulders usable by cyclists and where travel
lanes are too narrow for cyclists and motor
vehicles to safely operate side-by-side
• In locations where it is important to inform all
road users that cyclists may occupy travel lane

SHARE THE ROAD plaque (W161p) may be used in conjunction
with bicycle warning sign (W11-1)
to warn drivers to watch for slower
forms of transportation

Discussion

A BICYCLE MAY USE FULL LANE sign (R4-11)
may be used on a lane too narrow for a bicycle
and an automobile to share the road side by
side within the same lane).

MUTCD D11-1

Additional References and Guidelines
AASHTO. Guide for the Development of Bicycle Facilities. 2012.
California MUTCD. 2014.

Materials and Maintenance

Maintenance needs for bicycle wayfinding signs
are similar to other signs and will need periodic
replacement due to wear and fading.
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Marked Shared Roadway
Description

The shared lane marking (SLM) or “Sharrow” is
commonly used where vehicle parking is provided
adjacent to the travel lane. The marking center
should be located a minimum of 11 feet from the
curb face or roadway edge. If used on a street
without on-street parking that has an outside travel
lane less than 14 feet wide, Shared Lane Marking
centers should be at least four feet from the curb
face, or from the pavement edge where there is
no curb. (Note that these criteria are evolving and
that it is now common practice to place SLMs in
the center of the rightmost travel lane.)

Guidance

Shared lane markings may be considered in the
following situations:
• On roadways with speeds of 40 mph or less
(CA MUTCD)
• On constrained roadways too narrow to stripe
with bicycle lanes
• To delineate space within wide outside lane
where cyclists can be expected to ride
• On roadways where it is important to increase
vehicle driver awareness of cyclists
• On roadways where cyclists tend to ride too
close to parked vehicles

MUTCD D11-1
Minimum placement
11’ from curb

When placed adjacent to parking,
SLMs should be outside “door zone”
Placement in center of travel lane preferred in constrained conditions
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Minimum placement
11’ from curb

MUTCD D11-1

When placed adjacent to parking,
SLMs should be outside “door zone”
Placement in center of travel lane preferred in constrained conditions

Discussion

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
can not be used in shoulders, designated bike
lanes, or to designate bicycle detection at signalized intersections. (MUTCD 9C.07)

Additional References and Guidelines
Caltrans HDM Chapter 300
California MUTCD 2014
NACTO Urban Bikeway Design Guide, 2014
Model Design Manual of Living Streets, 2011
FHWA MUTCD. Interim Approval for Optional Use of
Green Colored Pavement for Bike Lanes (IA-14)

Materials and Maintenance

Placing SLMs between vehicle tire tracks will
increase marking life and minimize the longterm treatment costs.
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Bicycle Boulevard
Description

Bicycle boulevards are low-volume, low-speed
streets modified to enhance bicyclist comfort by
using treatments such as signage, pavement markings, traffic calming and/or traffic reduction and
intersection modifications. These treatments allow
through movements of bicyclists while discouraging
similar through-trips by non-local motorized traffic.

Shared lane markings are MUTCD-compliant and widely
used to mark bicycle boulevards.

Guidance

• Signs and pavement markings minimum treatments necessary to designate a street as a
bicycle boulevard
• Bicycle boulevards should have maximum
posted speed of 25 mph
• Employ traffic calming to maintain an 85th percentile speed below 22 mph
• Implement volume control treatments based on
bicycle boulevard context, using engineering
judgment - Target motor vehicle volumes range
from 1,000 to 3,000 vehicles per day
• Intersection crossings should be designed to
enhance safety and minimize delay for bicyclists

Signs identify street as a
bicycle priority route.
MUTCD D11-1

Partial closures and other
volume management
tools limit the number
of cars traveling on the
bicycle boulevard.
Enhanced Crossings:
Use signals, beacons and roadway geometry
to increase safety at major intersections.
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Curb Extensions:
Shorten pedestrian crossing distance.

Discussion

The term “bicycle boulevard” implies a facility that
encourages bicycle usage while reducing motor
vehicle volumes and/or speeds to a greater extent
than on a typical Class III route. Methods used may
include preferential treatment such as turn restrictions, contra-flow access through one-way streets,
exclusive traffic signal phases, or the reorientation
of stop sign control to favor the bicycle boulevard.
Traffic calming techniques may include curb extensions, chokers, traffic circles, roundabouts, speed
humps, turn restrictions or barricades.

Mini Traffic Circles: Slow drivers
in advance of intersections.

Additional References and Guidelines
Caltrans HDM Chapter 300
California MUTCD 2014
NACTO Urban Bikeway Design Guide, 2014
AASHTO. Guide for the Development of Bicycle Facilities. 2012.
FHWA Mini-Roundabouts. 2010

Materials and Maintenance

Vegetation should be regularly trimmed to maintain
visibility and attractiveness.
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Separated Bikeways
Designated exclusively for bicycle travel, separated
bikeways are segregated from vehicle travel lanes
by striping (Class II - Bicycle Lane), or physical
measures such as bollards or curbs (Class IV
- Cycle Tracks). 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 drivers
by reducing possibility that drivers will stray into
bicyclists’ path
• Discouraging bicyclists from sidewalk riding
• Reducing incidence of wrong way riding
• Reminding drivers that bicyclists also have
road rights

Bicycle Lane

Bicycle Lanes and Diagonal Parking

Buffered Bicycle Lanes

Cycle Tracks
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Bicycle Lane
Description

This facility provides an exclusive lane for one-way
bicycle travel on a street or highway, installed along
streets in corridors where there is significant bicycle
demand and where there are distinct needs that
can be served by them. On streets with on-street
parking, bicycle lanes are located between the
parking area and the traffic lanes and used in the
same direction as motor vehicle traffic.
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.

Guidance

Provide five foot minimum width for bicycle lanes
located between parking and traffic lanes. Six feet
is desired.
• Provide four foot minimum width if no gutter
exists. With normal two foot gutter, minimum
bicycle lane width is five feet
• 14.5 feet preferred from curb face to edge of
bike lane (12 foot minimum)
• Seven foot maximum width for use adjacent to
arterials with high travel speeds. Greater widths
may encourage motor vehicle use of bike lane
When approaching an intersection with right turn
only lanes, the bike lane should be transitioned to a
through bike lane to the left of the right turn only lane.

4” white line or
parking “Ts”

R81 (CA)

6” white line

14.5’ preferred

Discussion

Wider bicycle lanes are desirable in certain situations such as on higher speed arterials (45 mph+)
where use of a wider bicycle lane would increase
separation between passing vehicles and bicyclists.
Consider buffered bicycle lanes when further separation is desired.

Additional References and Guidelines
AASHTO Guide for the Development of Bicycle Facilities, 2012
California MUTCD, 2014
NACTO Urban Bikeway Design Guide, 2014
Caltrans California HDM, 2012

Materials and Maintenance

Paint can wear more quickly in high traffic areas.
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Bicycle Lanes and Diagonal Parking
Description

The back-in/head-out parking is considered safer
than conventional head-in/back-out parking due
to better visibility when leaving. This is particularly
important on busy streets or where vehicle drivers
may find their views blocked by large vehicles or
tinted windows in adjacent vehicles. The presence
of raised median islands helps prevent drivers from
using a back-in stall for head-in parking.

Guidance

Based on existing dimensions from test sites and
permanent facilities, provide 16 feet from curb edge
to inner bicycle lane stripe and a five foot bicycle lane.

Back-in Diagonal Parking

R81 (CA)
2’ buffer

Discussion

Test the facility on streets with existing head-in
angled parking and moderate to high bicycle traffic. Additional signs to direct vehicle driver in how
the back-in angled parking works is recommended.

Materials and Maintenance

Paint can wear more quickly in high traffic areas.
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Additional References and Guidelines
Back-in/Head-out Angle Parking, Nelson/Nygaard
Consulting Associates, 2005

City of Los Angeles Bicycle Plan Update, City of
Los Angeles
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Buffered Bicycle Lane
Description

Parking Side or Curb Buffers

Buffered bike lanes are defined in the Urban Bikeway Guide as “conventional bike lanes paired with
a buffered space separating the bike lane from the
adjacent motor vehicle travel lane and/or parking
lane.” Buffered bike lanes are allowed per California
2014 MUTCD guidelines for buffered preferential
lanes (Section 3D-01).

Parking or curb side buffers provide space between
the bicyclist and parked cars or gutter pan. This reduces the potential for a bicyclist to strike a car door
being opened by a driver (“dooring”), eliminates
use of the gutter pan as part of the bike lane, and
moves the bicyclist out drivers’ blind spots as they
approach from side streets or driveways.

Conventional bike lanes typically provide 5 to 6
foot wide space between the curb and travel lane.
However, many bicyclists are uncomfortable riding
this close to moving traffic particularly on higher
speed and/or higher volume roadways. A recent
Portland State University study titled “Evaluation of
Innovative Bicycle Facilities,” shows that bicyclists
feel a lower risk of being “doored” in a buffered bike
lane and nearly nine in ten bicyclists prefer buffered
lanes to standard lanes. Seven in ten bicyclists
indicated they would go out of their way to ride on
a buffered bike lane over a standard lane.

Travel Side Buffer

The NACTO Urban Bikeway Design guides list
several advantages of buffered lanes including:
• Providing “shy” distance between motor vehicles and bicyclists
• Providing space for bicyclists to pass another
bicyclist without encroaching into adjacent motor vehicle travel lane
• Encouraging bicyclists to ride outside door
zone when buffer is between parked cars and
bike lane
• Providing greater space for bicycling without
making bike lane appear so wide that it might
be mistaken for travel or parking lane
• Appealing to wider cross-section of bicycle users
• Encouraging bicycling by contributing to perception of safety among bicycle network users
There are three types of buffers:
• Parking or side or curb buffer
• Travel lane side buffer
• Combined side or double buffer

Travel side buffers provide space between the
bicyclist and motor vehicles in the travel lane.
High speed, high volume roadways make many
bicyclists uncomfortable. Recent studies from the
Portland State University have shown that a simple
buffer substantially increases most bicyclists’ level
of comfort.

Combined Side or Double Sided Buffer
The combined side or double sided buffer offers the
advantage of guiding bicyclists away from the door
zone while providing a perceived safer distance
between bicyclists and passing motor vehicles.

Guidance

According to California MUTCD 2014 Section 3D,
buffered bike lanes are considered “allowable”
treatments. Signage and dimensional guidelines
are the same as for Class II bicycle lanes. Additional
guidance is included in the NACTO Urban Bikeway
Design Guide:
• Use bike lane word and/or symbol (MUTCD
Figure 9C-3)
• Use interior diagonal cross hatching or chevron
markings for buffers three feet in width or wider
• Mark buffer with two white lines based on
California MUTCD 2014 standards. Section
3D.01 says that for bicyclists to be allowed
to cross double white line, it must be dashed
(same as standards applied to buffered HOV
lanes). Therefore, inside line should be dashed
instead of solid.
• Buffers should be at least 24 inches wide
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Color may be used at beginning of each
block to discourage drivers from entering buffered lane

Parking side buffer to discourage
riding in “door zone”

R81 (CA)

Travel side (left) and parking side (right) buffers

Discussion

Add diagonal striping on the outer buffer adjacent
to the traffic lanes every 10 feet. However longitudinal spacing should be determined by engineering
judgment considering factors such as speed and
desired visual impacts.
• On-street parking remains adjacent to curb
• Travel lane may need to be eliminated or narrowed to accommodate buffers

Materials and Maintenance

Paint can wear more quickly in high traffic areas.
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NACTO Urban Bikeway Design Guide, 2014
CA MUTCD, 2014
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Cycle Track
Description

Cycle tracks, which were recently officially designated as Class IV bikeway facilities in California,
are an exclusive bike facility that combines the user
experience of a separated path with the on-street
infrastructure of a conventional bike lane. Cycle
tracks are physically separated from motor traffic
and distinct from the sidewalk. They differ from
buffered lanes in that the bicyclist is separated from
travel lanes by a physical barrier.
Cycle tracks have different forms but all share
common elements. They provide space exclusively
used by bicyclists and are separated from motor
vehicle travel lanes, parking lanes and sidewalks.
Cycle tracks may be raised to the adjacent sidewalk
level or set at an intermediate level between the
roadway and sidewalk to separate the cycle track
from the pedestrian area.

This facility type has been shown to be effective in
increasing the number of bicyclists using the street,
increasing safety for bicyclists, pedestrians and
drivers and increasing access to local businesses
(Lessons from the Green Lanes: Evaluating Protected Bike Lanes in the US, National Institute for
Transportation and Communities, 2014).
Separated bikeways can increase safety and promote proper riding by:
• Defining road space for bicyclists and drivers,
reducing possibility that drivers will stray into
bicyclists’ path
• Discouraging bicyclists from sidewalk riding
• One-way cycle tracks can be either conventional flow (same direction as adjacent traffic)
or contra-flow (opposite direction of adjacent
traffic flow)

R81 (CA)

3’ buffer preferred

Locate cycle track between
parking lane and sidewalk

Guidance

Cycle tracks should ideally be placed along streets
with long blocks and few driveways or mid-block
motor vehicle access points.

Cycle track can be raised
or at street level

One-Way Cycle Tracks
NACTO Guidelines recommend a seven foot minimum to allow passing and five foot minimum width
in constrained locations. Note: In accordance with
AB-1193, the local agency must pass a resolution
to adopt NACTO Guidelines in lieu of Caltrans
Highway Design Manual if one-way cycle track
width is less than nine feet.
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Two-Way Cycle Tracks

• Cycle tracks located on one-way streets have
fewer potential conflict areas than those on
two-way streets
• 12 foot recommended minimum for two-way
facility, eight foot minimum in constrained locations (Note: In accordance with AB-1193, local
agency must pass resolution to adopt NACTO
Guidelines in lieu of Caltrans Highway Design
Manual for two-way cycle tracks less than 12
feet wide)

R81 (CA)

Discussion

Special consideration should be given at transit
stops to manage bicycle and pedestrian interactions. Driveways and minor street crossings are
unique challenges to cycle track design. Parking
should be prohibited within 30 feet of the intersection to improve visibility.

Materials and Maintenance

Depending on the width, barrier-separated and
raised cycle tracks may require smaller sweeping
equipment.
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NACTO. Urban Bikeway Design Guide. 2014

Lessons from the Green Lanes: Evaluating Protected
Bike Lanes in the US, National Institute for Transportation and Communities, 2014
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Separated Bikeways at Intersections
Intersections are junctions at which different
modes of transportation meet and facilities
overlap. Intersection facilitate the interchange
between bicyclists, drivers, pedestrians and
other modes 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
driver 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.

Bike Boxes

Bike Lanes and Right Turn Only Lanes

Colored Bike Lanes in Conflict Areas

Combined Bike Lane/Turn Lane

Intersection Crossing Markings

Bike Lanes at High Speed Interchanges
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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.

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

Guidance

Bike boxes are currently experimental treatments.
Obtaining approval is a 4-6 week process and
reatment evaluation is performed for a minimum
of one year.
• 10-16 foot depth (Deeper boxes help to prevent
motor vehicles encroachment)
• “STOP HERE ON RED” sign should be postmounted at stop line to reinforce stop line
observance
• “YIELD TO BIKES” sign should be post-mounted
in advance of and in conjunction with egress
lane to reinforce that bicyclists have right-of-way
going through intersection
• Ingress lane should be used to provide access
to bike box
• Supplemental “WAIT HERE” legend can be
provided in advance of stop bar to increase
clarity for drivers
• Requires permission to experiment from Federal Highway Administration

R10-11

Colored pavement
can be used within
bike box for increased visibility
R10-15 variant

Wide stop lines used
for increased visibility
If used, colored
pavement should extend
50’ from the intersection
R10-6a

Discussion

Bike boxes should be placed only at signalized
intersections and motor vehicle right turns on red
shall be prohibited. 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.
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Materials and Maintenance

Because the effectiveness of markings depends
entirely on their visibility, maintaining markings
should be a high priority.

Additional References and Guidelines
NACTO. Urban Bikeway Design Guide. 2014.

FHWA MUTCD. Interpretations, Experimentations,
Changes and Interim Approval (IA-14). 2011.
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Bike Lanes at Right Turn Only Lanes
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.
The design (right) illustrates a bike lane pocket,
with signage indicating that drivers 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 (4 feet in constrained locations)
• Use signage to indicate that drivers should yield
to bicyclists through conflict area
• Consider using colored conflict areas to promote mixing zone visibility
Where through lane becomes right turn lane:

Colored pavement may be used in
transition area to increase visibility and
potential conflict awareness.

Optional dotted lines

Discussion

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

• Do not define dotted line merging path for
bicyclists
• Drop bicycle lane in advance of merge area
• Use shared lane markings to indicate shared
use of lane in merging zone

MUTCD R4-4
(optional)

Additional References and Guidelines
AASHTO. Guide for the Development of Bicycle Facilities. 2012.
California MUTCD. 2014.
NACTO. Urban Bikeway Design Guide. 2014.
Caltrans. California HDM. 2012.

Materials and Maintenance

Caltrans. Complete Intersections. 2010.

Because the effectiveness of markings depends
entirely on their visibility, maintaining markings
should be a high priority.
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Colored Bike Lanes in Conflict Areas
Description

The Federal Highway Administrative (FHWA) has
granted the State of California approval for optional
use of green colored pavement in marked bicycle
lanes and in extensions of bicycle lanes through intersections and other traffic conflict areas. It should
be noted that the green colored pavement as described under this approval is used for two different
situations:
• To denote lane exclusively for bicyclists
• To advise drivers and bicyclists that they are
sharing pavement and should be aware of each
other’s presence

Local agencies have adopted different philosophies on the usage of green colored pavement.
Some agencies use green colored pavement only
for Class II lanes where bicyclists have exclusive
use and leave the conflict zones uncolored. Other
agencies use the green colored pavement only in
conflict zones, such as the weave shown in the
figure below.

MUTCD R4-4
(optional)

White dotted edge
lines should define
colored space

MUTCD R4-4
(optional)

White dotted edge
lines should define
colored space
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Guidance

Jurisdictions must notify Caltrans where the treatment is being installed as part of FHWA’s conditions
to maintain an inventory list.
At auxiliary right turn only lanes (add lane):
• Continue existing bike lane width; standard width
of 5 to 6 feet (4 feet in constrained locations)
• Use signage to indicate that drivers should yield
to bicyclists through conflict area
• Consider using colored conflict areas to promote mixing zone visibility

Additional References and Guidelines
AASHTO. Guide for the Development of Bicycle Facilities. 2012.
California MUTCD. 2014
NACTO. Urban Bikeway Design Guide. 2014.
Caltrans. California HDM. 2012.
Caltrans. Complete Intersections. 2010.

Where through lane becomes right turn lane:
• Do not define dotted line merging path for bicyclists
• Drop bicycle lane in advance of merge area
• Use shared lane markings to indicate shared
use of lane in merging zone

Discussion

The best practices for green colored pavement are
still evolving. As of this date, more agencies use
green colored pavement for conflict zones than for
exclusive bicyclist lanes. The amount of green paint
used by such agencies varies dramatically. Some
agencies fill the entire conflict zone with solid green
paint, while others use a pattern of green stripes.
Some agencies use green colored pavement
across every driveway, alley and cross streets,
while others reserve the use of green colored pavement for conflict zones that merit special attention.
The precise design of green colored pavement
remains at local agency discretion.
It should be noted that combing a shared lane marking (“sharrow”) within green colored pavement is
no longer approved for new experimentation by the
FHWA. However, the FHWA may accept for experimentation the use of green colored pavement as a
“background conspicuity enhancement.”

Materials and Maintenance

Because the effectiveness of markings depends
entirely on their visibility, maintaining markings
should be a high priority.
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Combined Bike Lane/Turn Lane
Description

The combined bicycle/right 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 drivers within the shared lane. This
treatment includes signage advising drivers and
bicyclists of proper positioning within the lane. This
treatment is recommended at intersections lacking
sufficient space to accommodate both a standard
through bike lane and right turn lane.

Guidance

The FHWA has disallowed the experimental use
of combined bike lane/turn lane markings. Previously, installations were as follows:
Maximum shared turn lane width is 13 feet; narrower is preferable.
• Bike lane pocket should have minimum width
of four feet with five feet preferred
• Dotted four inch line and bicycle lane marking
should be used to clarify bicyclist positioning
within combined lane, without excluding drivers from suggested bicycle area
• “RIGHT TURN ONLY” sign with “EXCEPT BICYCLES” plaque may be needed for through
bicyclists to legally use right turn lane

Short length turn pockets encourage slower motor vehicle speeds.

R4-4

Discussion

Unless the FHWA resumes granting permission to
experiment with a combined bike lane/turn lane,
this treatment will not be recommended.

Materials and Maintenance

Because the effectiveness of markings depends
on their visibility, maintaining markings should be
a high priority.
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Additional References and Guidelines
NACTO. Urban Bikeway Design Guide. 2014.

AASHTO. Guide for the Development of Bicycle Facilities. 2012.
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Intersection Crossing Markings
Description

Bicycle pavement markings through intersections
indicate 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 adjacent lane.

Shared
Lane
Chevrons Markings

Colored
Conflict
Zones

Elephant’s
Feet

Guidance

• See MUTCD Section 3B.08: “dotted line extensions”
• Crossing striping shall be at least six inches wide
when adjacent to motor vehicle travel lanes
• Dotted lines should be two foot line segments
spaced two to six feet apart
• Chevrons, shared lane markings, or colored
bike lanes in conflict areas may be used to increase visibility within conflict areas or across
entire intersections

Elephant’s
Feet in
Conflict
Areas
2’ stripe
2-6’ gap

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
AASHTO. Guide for the Development of Bicycle Facilities. 2012.
California MUTCD. 2014.
NACTO. Urban Bikeway Design Guide. 2014.

Materials and Maintenance

Because the effectiveness of marked crossings
depends entirely on their visibility, maintaining
marked crossings should be a high priority.
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Two-Stage Turn Box
Description

Many bicyclists are reluctant to cross traffic lanes
to turn left. Two-stage turn boxes offer bicyclists a
safe way to make left turns at multi-lane signalized
intersections from a right side cycle track or bike
lane. Bicyclists continue straight while the traffic
signal displays green for the original direction of
travel during the first stage of a traffic signal and
then wait for the second stage when the cross street
receives a green light to complete the move.

Discussion

While two stage turns may increase bicyclist comfort in many locations, it results in higher average
signal delay for bicyclists versus a vehicular style
left turn maneuver.

Guidance

• Two-stage turn box to facilitate jughandle turn at
T-intersection allowed in Federal and California
MUTCD. Two-stage turn box for use other than
for jughandle turn at T-intersection considered
experimental
• Required design elements include bicycle symbol pavement marking, pavement marking turn
or through arrow, full-time turn on red prohibition for cross street, and passive detection of
bicycles if signal phase that permits bicyclists to
enter intersection during second stage of their
turn is actuated
• Green colored pavement optional

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

Materials and Maintenance

Paint can wear more quickly in high traffic areas or
in winter climates.

Additional References and Guidelines
NACTO. Urban Bikeway Design Guide. 2014.
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may be protected by
parking lane or other
physical buffer
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Bike Lanes at Diverging Ramp Lanes
Description

Some arterials may include high speed freewaystyle design, such as merge lanes and exit ramps,
which can create difficulties for bicyclists. These
entrance and exit lanes typically have intrinsic visibility problems because of low approach angles
and high speed differentials between bicyclists and
motor vehicles. Strategies to improve safety focus
on increasing sight distances, creating formal crossings and minimizing crossing distances.
Crossing should be located prior to
where drivers’ attention becomes
focused on upcoming merge.

W11-1

Discussion

Green colored pavement is optional.

Materials and Maintenance

Paint can wear more quickly in high traffic areas or
in winter climates. Locate crossing markings out of
wheel tread when possible to minimize wear and
maintenance costs.

Guidance

Entrance Ramps:
Angle bike lane to increase approach angle with
entering traffic. Position crossing to draw drivers’ attention prior to being focused on upcoming merge.

Exit Ramps:
Use a jughandle turn to increase bicyclists approach angle with exiting traffic and add yield striping and signage to the bicycle approach.

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

Custom
Sign

W11-1

Additional References and Guidelines
California MUTCD. 2014.

AASHTO. Guide for the Development of Bicycle Facilities. 2012.
Caltrans. Complete Intersections. 2010.

App31

Appendix A: Toolbox - Design Guidelines

Freeway Interchange Design
Description

Freeway Interchanges can be significant obstacles
to bicycling if they are poorly designed. Travel
through some interchange designs may be particularly challenging for youth bicyclists. Key design
features at conflict areas through interchanges
should be included to improve the experience for
bicyclists.

Guidance

Entrance Ramps:

• Right-turn lane should be configured with taper as
“add-lane” for drivers turning right onto freeway
entrance ramp
• Bike lane should be provided along left side of
right turn lane
• Dotted through bike lane striping provides clear
priority for bicyclists at right turn “add lane”
on-ramps

Exit Ramps:

• Drivers existing freeway and turning onto crossroad should be controlled by stop sign, signal
or yield sign, rather than allowing free flowing
movement

Discussion

The on-ramps should be configured as a right-turnonly “add lane” to assert through bicyclist priority.
Designs that function for bicycle passage typically
encourage slowing or require motor vehicle traffic
to slow or stop. Designs that encourage highspeed traffic movements are difficult for bicyclists
to negotiate.

Materials and Maintenance

Locate crossing markings out of wheel tread when
possible to minimize wear and maintenance costs.

Additional References and Guidelines
AASHTO. Guide for the Development of Bicycle Facilities. 2012.
California MUTCD. 2014 .
Caltrans. Complete Intersections. 2010.
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Signalization
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 protected bicycle facility construction, 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.

Bicycle Detection and Actuation

Bicycle Signal Head
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Bicycle Detection and Actuation
Loop Detectors or Video Detectors
For signalized intersection movements that do
not normally receive a green light unless actuated by a car or pedestrian, the California Vehicle
Code requires installation of detectors capable of
detecting bicyclists at the limit line. This is most
commonly done with either inductive loop detectors
or video detection. Traffic actuated signals should
be sensitive to bicycles, should be located in the
bicyclist’s expected path and stenciling should direct the bicyclist to the point where the bicycle will
be detected. This allows the bicyclist to stay within
the travel lane without having to maneuver to the
side of the road to trigger a push button.

Push Button Actuation
A bicyclist pushbutton may be used to supplement
the required limit line detectors. These buttons
should be mounted in a location that permits their
activation by a bicyclist without having to dismount.

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

Bicycle detection should meet two primary criteria:
• Accurately detect bicyclists
• Provide clear guidance to bicyclists on how to
actuate detection (e.g., what button to push,
where to stand)
Requirement for bicycle detection at all new and
modified approaches to traffic signals is included
in 2014 California MUTCD.

Materials and Maintenance

Signal detection and actuation for bicyclists should
be maintained with other traffic signal detection and
roadway pavement markings.

Additional References and Guidelines
AASHTO. Guide for the Development of Bicycle Facilities. 2012.
NACTO. Urban Bikeway Design Guide. 2014.
California MUTCD. 2014.
Caltrans. Policy Directive 09-06. 2009.
Caltrans. Complete Intersections. 2010.

Bicycle detector pavement marking
(MUTCD Figure 9C-7)

Push button activation

Bicycle detector pavement marking
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Bicycle Signal Heads
Description

The California MUTCD authorizes the use of
bicycle signal heads only at locations that meet
Caltrans Bicycle Signal Warrants. FHWA’s Interim
Approval IA-I6 specifies a more detailed application
of bicycle signal indications. Bicycle signal heads
may be used for a movement not in conflict with
any simultaneous motor vehicle movements at a
signalized intersection, including right or left turns
on red. The bicycle movement may not be modified
by lane-use signs, turn prohibition signs, pavement
markings, separate turn signal indications, or other
traffic control devices.
The signal lens size may be 4 inches, 8 inches, or
12 inches, with 4 inch lens size reserved only for
supplemental near-side mountings.

Discussion

For improved visibility, smaller (4 inch lens) nearside bicycle signals should be considered to supplement far-side signals.

Guidance

California MUTCD Bicycle Signal Warrant is based
off bicyclist volumes, collision history, or geometric
warrants:
• Those with high peak hour bicyclist volumes
• Those with high bicycle/motor vehicle collision
numbers, especially those caused by turning
vehicle movements
• Where multi-use path intersects roadway
• At locations to facilitate bicycle movement not
permitted for motor vehicle
• Bicycle signals must utilize appropriate detection and actuation

Additional References and Guidelines
FHWA Interim Approval IA-I6. 2013.
California MUTCD. 2014.

Materials and Maintenance

Bicycle signal heads require the same maintenance
as standard traffic signal heads, such as lamp replacement and responding to power outages.
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Active Warning Beacons
Description

Active warning beacons are user actuated illuminated devices designed to increase motor vehicle
yielding compliance at crossings of multi lane or
high volume roadways. Types of active warning beacons include conventional circular yellow flashing
beacons, in roadway warning lights, or Rectangular
Rapid Flash Beacons (RRFB). RRFBs have blanket
approval in California per FHWA MUTCD IA11.

Providing secondary
installations of RRFBs on
median islands improves
driver yielding behavior.

Guidance

Warning beacons shall not be used at crosswalks controlled by YIELD signs, STOP signs or traffic signals.
• Warning beacons initiate operation based on
pedestrian or bicyclist actuation and cease
operation at predetermined time after actuation
or, with passive detection, after pedestrian or
bicyclist clears crosswalk

Median refuge islands provide
added comfort and should be
angled to direct users to face
oncoming traffic.

Rectangular Rapid Flash
Beacons (RRFB) dramatically
increase compliance over conventional warning beacons.

W11-15
W16-7P

Discussion

Rectangular rapid flash beacons have the highest
compliance of all warning beacon enhancement
options. The effectiveness of a two-beacon RRFB
installation has been shown to increase yielding
from 18 percent to 81 percent compared to a nobeacon arrangement. A four-beacon arrangement
raised compliance to 88 percent.

Materials and Maintenance

Depending on power supply, maintenance can be
minimal. Solar-powered RRFBs can operate for
years without issue.
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Additional References and Guidelines
NACTO. Urban Bikeway Design Guide. 2014.
California MUTCD. 2014.
FHWA. Interim Approval (IA-11). 2008.
Caltrans. Complete Intersections. 2010.
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Pedestrian Hybrid Beacons
Description

A pedestrian hybrid beacon (PHB), previously
known as a high-intensity activated crosswalk
(HAWK), consists of a signal head with two red
lenses over a single yellow lens on the major street
and pedestrian and/or bicycle signal heads for the
minor street. There are no signal indications for
motor vehicles on the minor street approaches.
Pedestrian 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.

Guidance

Pedestrian hybrid beacons may be installed without meeting traffic signal control warrants. Need
should be considered on the basis of engineering
study that considers speed, major-street volumes
and gaps.
• If installed within signal system, signal engineers should evaluate need for PHB to be
coordinated with other signals
• Parking and other sight obstructions should be
prohibited for at least 100 feet in advance of
and at least 20 feet beyond marked crosswalk

May be paired with bicycle signal
head to clarify bicycle movement

Discussion

An alternative to a pedestrian hybrid beacon is a
standard signal face that displays a flashing red
indication during the pedestrian clearance phase.
The advantage of a standard signal face is that it
displays no dark indications that could be interpreted by a driver to be a symptom of a power
outage that requires coming to a stop.

W11-15
W16-7P

Additional References and Guidelines
California MUTCD. 2014.

Materials and Maintenance

Signing and striping need to be maintained to help
users understand any unfamiliar traffic control.
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Retrofitting Existing Streets to Accommodate Bikeways
Most major streets are characterized by 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 require street retrofit measures
within existing curb-to-curb widths. As a result,
much of this section’s guidance focuses on effectively reallocating existing street width through
striping modifications to accommodate dedicated
bike lanes.

Lane Narrowing

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
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Lane Narrowing (“Lane Diet”)
Description

Lane narrowing utilizes roadway space that exceeds minimum standards to provide the needed
space for bike lanes. Many roadways have existing
travel lanes wider than those prescribed in local
and national roadway design standards, or which
are not marked. Most standards allow for the use
of 11 foot and sometimes 10 foot wide travel lanes
to create space for bike lanes.

Guidance

Vehicle Lane Width
• Before: 10-15 feet
• After: 10-11 feet

Bicycle Lane Width

• Bicycle lane guidance applies to this treatment

Before

24’ Travel/Parking Lane

After

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
certain situations to provide space for bike lanes.

6’ Bike

8’ Parking

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

AASHTO. A Policy on Geometric Design of Highways
and Streets. 2004.
Caltrans. California HDM. 2012.
Caltrans. Main Streets. 2005.

Materials and Maintenance

Repair rough or uneven pavement surface.
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Lane Reconfiguration (“Road Diet”)
Description

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

Guidance

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

Bicycle lane width:

• Bicycle lane guidance applies to this treatment

Before

11-12’ Travel

11’ Travel

After

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.

Materials and Maintenance

Repair rough or uneven pavement surface.
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10-12’
Travel

6’ Bike

Additional References and Guidelines
AASHTO. Guide for the Development of Bicycle Facilities. 2012.
FHWA. Evaluation of Lane Reduction “Road Diet”
Measures on Crashes. 2010.
Caltrans. Main Streets. 2005.
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Shared Use Path
Shared-use paths allow for two-way, off-street
bicycle use and also may be used by pedestrians,
skaters, wheelchair users, joggers and other nonmotorized 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, signage and
fencing (where appropriate).
Key features of greenways include:
• Frequent access points from local road network
• Directional signs to direct users to and frommpath
• Limited number of at-grade crossings with
streets or driveways
• Terminating path where easily accessible to
and from local road network
• Separate treads for pedestrians and bicyclists
when heavy use expected

General Design Practices

Paths in River and Utility Corridors

Local Neighborhood Accessways
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General Design Practices
Description

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

Discussion

AASHTO Guide for the Development of Bicycle
Facilities generally recommends against development of shared use paths along roadways.

Materials and Maintenance

Asphalt is the most common surface for Class I
paths, but concrete has proven to be more durable
over the long term.

Additional References and Guidelines
AASHTO. Guide for the Development of Bicycle Facilities. 2012.
California MUTCD. 2014.
Caltrans. California HDM. 2012.
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Guidance
Width

• 9 feet minimum allowed by HDM for one-way
Class I multi-use path consisting of five foot
paved width with two foot shoulders
• 12 feet minimum allowed by HDM for two-way
Class I multi-use path consisting of two four
foot lanes and two foot shoulders
• On structures, Class I multi-use path clear width
between railings not less than 10 feet

Lateral Clearance

• Minimum separation between edge of pavement of one-way or two-way multi-use path and
edge of travel way of parallel road or street five
feet plus standard shoulder width.

Overhead Clearance

• Minimum vertical clearance allowed by HDM
to obstructions across width of multi-use path
eight feet and seven feet over shoulders

Striping

• When striping required, use four inch dashed
yellow centerline stripe with four inch solid white
edge lines
• Provide solid centerlines at tight or blind corners
and on roadway crossing approaches
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Paths in River and Utility Corridors
Description

Utility and waterway corridors often offer excellent
shared-use path development and bikeway gap closure opportunities. Utility corridors typically include
power line and sewer corridors, while waterway
corridors include canals, drainage ditches, rivers
and beaches. These corridors offer excellent transportation and recreation opportunities for bicyclists
of all ages and skills.

Guidance

Shared-use paths in utility corridors should meet or
exceed general design practices and must conform
to the Caltrans Highway Design Manual if designated as a Class I multi-use path. If additional width
allows, wider paths and landscaping are desirable.

Access Points
Any access point to the path should be well-defined
with appropriate signage designating the pathway
as a bicycle and pedestrian facility and prohibiting
motor vehicles.

Discussion

Path Closure

Similar to railroads, public access to flood control
channels or canals is undesirable by all parties.
Appropriate fencing may be required 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.

Public access to the path may be prohibited during
the following events:
• Canal/flood control channel or other utility maintenance activities
• Predicted inclement weather or storm conditions

Materials and Maintenance

Additional References and Guidelines

For paths susceptible to flooding or ponding, permeable pavement is an option to reduce water
collection, but will require additional regular maintenance to maintain effectiveness.

AASHTO. Guide for the Development of Bicycle Facilities. 2012.
California MUTCD. 2014.
Flink, C. Greenways. 1993.
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Local Neighborhood Accessways
Description

Neighborhood accessways provide residential
areas with direct bicycle and pedestrian access to
parks, trails, green spaces 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.

Guidance

• Neighborhood access should be public
• Trail pavement should be at least 8 feet 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 feet wide only when necessary to protect large
mature native trees over 18 inches in caliper,
wetlands or other ecologically sensitive areas
• Access trails should slightly meander whenever
possible to take advantage of available rightof-way space

8’ wide concrete access
from street (Minimum 5’
ADA access)

8’ wide asphalt or concrete trail

Discussion

Neighborhood access should be designed into new
subdivisions wherever possible.

Materials and Maintenance

For paths susceptible to flooding or ponding, permeable pavement is an option to reduce water
collection, but will require additional regular maintenance to maintain effectiveness.
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Additional References and Guidelines
AASHTO. Guide for the Development of Bicycle Facilities. 2012.
California MUTCD. 2014.
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Path/Roadway Crossing
At-grade roadway crossings can create potential
conflicts between path users and drivers, but welldesigned 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, atgrade 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 require additional considerations due to the higher travel speed
of bicyclists versus pedestrians. In addition to guidance presented in this section, see previous entries
for active warning beacons and pedestrian hybrid
beacons (PHBs) for other methods for enhancing
trail crossings.

Marked/Unsignalized Crossings

Signalized Crossings

Overcrossings
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Marked/Unsignalized Mid block Crossings
Description

Marked/unsignalized mid block crossings typically
consist of a marked crossing area, signage and
other markings to slow or stop traffic. 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 safely cross half the
roadway at a time.

W11-15,
W16-9P

Detectable warning strips
help visually impaired
identify edge of street.

Guidance

Maximum traffic volumes

• <9,000-12,000 Average Daily Traffic (ADT) volume
• Up to 15,000 ADT on two-lane roads, preferably
with a median
• Up to 12,000 ADT on four-lane roads with median
• Maximum travel speed: 35 mph

Minimum line of sight

• 25 mph zone: 155 feet
• 35 mph zone: 250 feet
• 45 mph zone: 360 feet

Crosswalk markings legally establish
mid-block pedestrian
crossing.

Curves in path approaches help
slow path users and make them
aware of oncoming vehicles.

If used, curb ramp should
be full path width.

Consider a median
refuge island when
space is available

Discussion

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.

Materials and Maintenance

Locate markings out of wheel tread when possible
to minimize wear and maintenance costs.
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Additional References and Guidelines
AASHTO. Guide for the Development of Bicycle Facilities. 2012
California MUTCD. 2014
Caltrans. California HDM. 2012
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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.
Grade-separated crossings may be needed where
existing bicycle/pedestrian crossings do not exist,
where ADT exceeds 25,000 vehicles and where
85th percentile speeds exceed 45 miles per hour.

Discussion

Overcrossings for bicycles and pedestrians typically fall under the Americans with Disabilities Act
(ADA), which strictly limits ramp slopes to 8.33 percent (1:12) with landings every 30 feet. California
Code of Regulations Title 24 requires gradients up
to five percent (1:20) with five foot landings at 400
foot intervals.

Guidance

• 10 foot minimum width between railings, 14
feet preferred
• Overcrossing with scenic vistas should provide additional width to allow for stopping
• Separate five 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

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 vandalism may be addressed with sacrificial coatings.

App47

Appendix A: Toolbox - Design Guidelines

Signalized Crossings
Description

Path crossings within approximately 300 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.

Guidance

Mid block crosswalks shall not be signalized if they
are located within 300 feet of the nearest traffic
control signal and should not be controlled by a
traffic control signal if the crosswalk is located within
100 feet from side streets or driveways controlled
by STOP signs or YIELD signs. If possible, offset
the path to the intersection.

Wherever possible, offset path to intersection

Discussion

In the US, the minimum distance a marked crossing can be from an existing signalized intersection
varies from approximately 250 to 660 feet. Engineering judgment and location context should be
taken into account when choosing the appropriate
allowable setback.

Materials and Maintenance

If a sidewalk is used for crossing access, it should
meet ADA guidelines.
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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
California MUTCD. 2014.
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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 two hours or less, or
long-term parking for employees, students, residents or 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, but they may bike as much as two or
more miles to reach a transit station.

Bicycle Parking

On-Street Bicycle Corral

Bicycle Lockers

Secure Parking Areas (SPA)

Access to Transit
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Bicycle Racks
Description

Secure bicycle parking at likely destinations is
an integral part of a bikeway network. Adequate
bicycle parking should be incorporated into any
new development or redevelopment project. Bicycle parking should be given a balanced level of
importance when considering car parking improvements or development. In commercial areas where
bicycle traffic is more prevalent, as well as parks
and shopping centers, increased bicycle parking
is recommended.
Bicycle rack type plays a major role in bicycle rack
utilization. Only racks that support the bicycle at
two points and allow convenient locking should be
used. The Association for Pedestrian and Bicycle
Professionals (APBP) recommends selecting bicycle racks that:
• Supports bicycle in at least two places, preventing it from falling over
• Allow locking frame and one or both wheels
with U-lock
• Are securely anchored to ground
• Resist cutting, rusting, bending or deformation

Guidance

Acceptable racks:
• Do not bend wheels or damage other bicycle parts
• Accommodate high security U-locks
• Accommodate securing frame and wheels
• Does not trip pedestrians
• Are easily accessed yet protected from motor
vehicles
• Are covered if users will leave their bicycles for
long periods
• Are located where cyclists are most likely to travel

Discussion

Where bicycle parking is very limited, an occasional
parking space could be converted into a bicycle
corral to increase the attraction of cycling to the
commercial district instead of driving there. See
bike corrals.

Materials and Maintenance

Use proper anchors to prevent vandalism and theft.

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

Loop may be attached to retired
parking meter posts to formalize
them as bicycle parking.
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Bicycle Lockers
Description

Bicycle parking facilities intended for long-term
parking must protect against theft of the entire
bicycle and its components and accessories.
Three common ways of providing secure long-term
bicycle parking include:
• Fully enclosed lockers accessible only by user,
either coin-operated, or by electronic, on-demand
locks operated by “smartcards” equipped with
touch-sensitive imbedded RFID chips
• Continuously monitored facility that provides at
least medium-term type bicycle parking facilities
generally available at no charge
• Restricted access facilities in which short-term
type bicycle racks are provided and access restricted only to owners of bicycles stored there

Guidance

• Minimum dimensions: width (opening) 2.5
feet, height four feet, depth six feet
• Four foot side and six foot end clearance
• Seven foot minimum distance between facing lockers
• Locker design allows visibility and security
inspection
• Access controlled by key or access code

Perhaps the easiest retrofit is the bicycle locker.
Generally, they are as strong as the locks on their
doors and can secure individual bicycles with their
panniers, computers, lights, etc, left in place. Some
bicycle locker designs can be stacked to double the
parking density.

Discussion

Long-term parking facilities are more expensive
to provide than short-term facilities, but are also
significantly more secure. Although many bicycle
commuters may 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.

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 moving part function and enclosures. Change keys and access codes periodically
to prevent access by unapproved users.
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On-Street Bicycle Corral
Description

Bicycle corrals are generally former vehicle parking
stalls converted to bicycle parking. Most have been
on-street con¬versions, but they are now being
incorporated into shopping center parking lots as
well. Corrals can accommodate up to 20 bicycles
per former vehicle parking space. On-street bicycle
corrals provide many benefits where bicycle use is
high and/or growing:
• Businesses - Corrals provide a much higher
customer to parking space ratio and advertise
“bicycle friendliness.” They also allow more outdoor seating for restaurants by moving the bicycle parking off the sidewalk. Some cities have
instituted programs that allow local businesses
to sponsor or adopt a bicycle corral to improve
bicycle parking in front of their business.
• Pedestrians - Corrals clear the sidewalks and
those installed at corners also serve as curb
extensions
• Cyclists - Corrals increase the visibility of cycling and greatly expand bicycle parking options
• Vehicle drivers - Corrals improve visibility at
intersections by preventing large vehicles from
parking at street corners and blocking sight lines

Guidance

See bicycle rack guidelines section.
• Bicyclists should have entrance width from
roadway of 5 to 6 feet
• Desirable to put bicycle corrals near intersections
• Can be used with parallel or angled parking
• Parking adjacent to curb extensions good
candidates for bicycle corrals since extension
serves as delimitation on one side
Lockers can be custom designed and fabricated to
complement specific locations.

Additional References and Guidelines
APBP. Bicycle Parking Guide 2nd Edition. 2010.

Improved corner
visibility
Remove existing sidewalk bicycle
racks to maximize pedestrian space.

Discussion

In many communities, the installation of bicycle corrals is driven by requests from adjacent businesses
and is not a city-driven initiative. In other areas, the
city provides corrals and business associations take
responsibility for maintenance.
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Materials and Maintenance

Physical barriers may obstruct drainage and collect
debris. Establish a maintenance agreement with
neighboring businesses.
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Secure Parking Areas (SPA)
Description

Guidance

Discussion

Additional References and Guidelines

A Secure Parking Area for bicycles, also known as
a Bike SPA or Bike & Ride (when located at transit
stations), is a semi-enclosed space that offers a
higher level of security than ordinary bike racks. Accessible via key-card, combination locks, or keys,
Bike SPAs provide high-capacity parking for 10 to
100 or more bicycles. Increased security measures
create an additional transportation option for those
whose biggest concern is theft and vulnerability.

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 bicycles, long-term
bicycle parking should be free wherever automobile
parking is free.

Key features may include:
• Closed-circuit television monitoring
• Double high racks and cargo bike spaces
• Bike repair station with bench
• Maintenance item vending machine
• Bike lock “hitching post” allows users to leave
bike locks
• Secure access for users

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

Materials and Maintenance

Regularly inspect moving part function and enclosures. Change keys and access codes periodically
to prevent access by unapproved users.
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Bike Fix-It Stations
Description

A bike fix-it station is a public work stand complete
with tools to perform basic bike repairs and maintenance including fixing a flat to adjusting brakes.
While there are several stand designs, they all
provide an ergonomic work environment for any
rider. The tools are attached to the stand via stainless steel gauge cables to prevent theft. Hanging
the bike from the arm hangar allows the pedals and
wheels to move freely while making adjustments
to the bike.

Guidance

Stations are best placed in public areas with a
significant amount of bicycle traffic or at popular
trailheads.

Wall Setbacks

• Minimum 48 inches from side of station to wall
or other objects
• Minimum 12 inches from back of station to wall
or other objects

Street or Trail Setback

• Minimum 60 inches from perpendicular
street/trail
• Minimum 96 inches from parallel street/trail

Discussion

Stations employ universal bike mounting and
should be ADA compliant. Common bike tools are
tethered to the station by stainless steel cables. The
stations’ tubing are generally powder coated, galvanized or stainless steel anchored into concrete or
another proper base material specified by vendor.
Stations can be color customized from a variety of
colors available by vendor. Many stations have a
QR code with repair instructions should the rider
need additional information.

Materials and Maintenance

Stations are built for outdoor use and sealed from
the elements. Some vendors provide a warranty for
service and repair should vandalism or mechanical
failure occur.
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Bicycle Access to Transit
Description

Safe and easy access to transit stations and secure
bicycle parking facilities is necessary to encourage
commuters to access transit via bicycle. Bicycling
to transit reduces the need to provide expensive
and space consuming car parking spaces. Many
people who ride to a transit stop will want to bring
their bicycle with them on the transit portion of their
trip, so buses and other transit vehicles should be
equipped accordingly.
For staircases at bus or rail transit stations, bicycle
access could be facilitated with bicycle channels.
These consist of ramped channels wide enough to
accommodate typical bicycle tires, installed below
and offset from staircase handrails far enough to
clear handlebars. These ramps make it easier for
cyclists to walk their bicycles up and down stairs,
rolling them within the channels.

Guidance

Wayfinding

• Provide direct and convenient access to transit
stations and stops from bicycle and pedestrian
networks.
• Provide maps, wayfinding signage and pavement markings from bicycle network to transit
stations.

Bicycle Parking

• Route from bicycle parking locations to station/
stop platforms should be well-lit and visible.
• Signing should note bicycle parking location,
rules for use and instructions, as needed.
• Provide safe and secure long-term parking
such as bicycle lockers at transit hubs. Parking
should be easy to use and well maintained.

Long-term bicycle parking

Bicycle
rack

Map of bicycle routes

Discussion

Providing bicycle routes to transit helps combine the
long-distance coverage of bus and rail travel with
the door-to-door service of bicycle riding. Transit
use can overcome large obstacles to bicycling,
including distance, hills, riding on busy streets,
night riding, inclement weather and breakdowns.

Additional References and Guidelines
APBP. Bicycle Parking Guide 2nd Edition. 2010.

FHWA. University Course on Bicycle and Pedestrian
Transportation.
Lesson 18: Bicycle and Pedestrian Connections to
Transit. 2006.

Materials and Maintenance

Regularly inspect the functioning of long-term parking moving parts and enclosures.
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Bikeway Facility Maintenance
Regular bicycle facility maintenance includes
sweeping, maintaining a smooth roadway, ensuring that the gutter-to-pavement transition remains
relatively flat 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
enhancing a maintenance regimen.

Sweeping

Gutter to Pavement Transition

Roadway Surface

Drainage Grates
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Sweeping
Description

Bicyclists avoid shoulders and bike lanes known to
be filled with gravel, broken glass and other debris
and will ride in the roadway to avoid these hazards,
potentially causing conflicts with drivers. 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
debris is regularly cleaned up.

Guidance

Establish a seasonal sweeping schedule that prioritizes roadways with major bicycle routes:
• Sweep walkways and bikeways whenever debris accumulates on facility
• In curbed 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 spring to remove winter debris accumulations
• Perform additional sweeping in fall in areas
where leaves accumulate
Note: Some separated bike facilities (cycle tracks)
that employ curbs or other physical barriers for
separation may be too narrow for standard street
sweepers, which require 10 foot clearance. If this
is the case, smaller sweepers are available.

Gutter to Pavement Transition
Description

On streets with concrete curbs and gutters, the
outer one to two feet is typically the gutter pan,
where water collects and drains into catch basins.
On many streets, bikeway is situated near the
transition between gutter pan and pavement edge.
This transition can be susceptible to erosion, creating potholes and a rough surface for travel. These
areas can also be prone to standing water during
and after rains.

Guidance

• Ensure no more than ¼” inch vertical gutter-topavement transition
• Examine pavement transitions during every
roadway project for new construction, maintenance activities and street construction project
activities
• Inspect pavement two to four months after
trenching construction activities are completed
to ensure excessive settlement has not occurred
• Provide at least three feet of pavement outside
of gutter seams
• Check for potential drainage issues when adding new bike facilities such as separated lanes,
roundabouts and traffic circles
• Installing adjacent bioswales to capture runoff
and avoid standing water in bike lanes is becoming standard part of building bike facilities
in bike-friendly communities

App57

Appendix A: Toolbox - Design Guidelines

Roadway Surface
Description

Bicycles are much more sensitive to subtle changes
in roadway surface than motor vehicles. Various
materials are used to pave roadways and some
are smoother than others. Uneven settlement after
trenching can affect roadway surface nearest the
curb where bicycles travel. If compaction is not
achieved to a satisfactory level, uneven pavement
surface can result due to settling.
When resurfacing streets, use the smallest chip
size and ensure that the surface is as smooth as
possible for bicyclist safety and comfort.

Guidance

• Maintain a smooth pothole-free surface.
• Ensure new roadway construction bikeway finished surface does not vary more than ¼ inch
• Maintain pavement so ridge buildup does not
occur at gutter-to-pavement transition or adjacent to railway crossings
• Inspect pavement two to four months after
trenching construction activities are completed
to ensure excessive settlement has not occurred
• If chip sealing is to be performed, use smallest
possible chip size on bike lanes and shoulders
and sweep loose chips regularly following application
• During chip seal maintenance, if bike lane pavement condition is satisfactory, it may be appropriate to chip seal travel lanes only. However,
avoid creating unacceptable ridge between bike
lane and travel lane

Guidance

Drainage Grates
Description

Drainage grates are typically located in the gutter
area near the curb of a roadway. Drainage grates
typically have slots through which water drains
into the municipal storm sewer system. Some
older grates were designed with linear 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 can cause the
bicyclist to tumble over the handlebars and sustain
potentially serious injuries.

Require all new drainage grates be bicycle-friendly,
including grates with horizontal slats to prevent bicycle and assistive device tires from falling through.
• Create program to inventory all existing drainage grates and replace hazardous grates as
necessary – temporary modifications such as
installing re-bar horizontally across grate should
not be acceptable alternative to replacement

4” Max spacing
Acceptable grate types
Direction of travel
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Bikeway Maintenance and Operations
Description

Motor vehicle traffic tends to “sweep” debris like
litter and broken glass toward the roadways edges
where it can accumulate in bicycle lanes. Maneuvering to avoid such hazards can cause a cyclist to
fall. In this way, proper maintenance directly affects
safety and street sweeping must be a priority on
roadways with bicycle facilities, especially in curb
lanes and along curbs themselves. Law enforcement can assist by requiring towing companies
to fully clean up crash sites to prevent glass and
debris from being left in place or simply swept to
the curb or shoulder after collisions.
When any roadwork repairs are done by the city
or other agencies, the roadway must be restored
to satisfactory quality with particular attention to
surface smoothness suitable for cycling. Striping
must be restored to the prior markings or new
markings. Bicycle facilities also sometimes seem
to “disappear” after roadway construction occurs.
This can happen incrementally as paving repairs
are made over time and are not promptly followed
by proper re-striping. When combined with poor
surface reconstruction following long periods of
no service due to road work, bikeway facilities can
be “lost”, which can discourage cycling in general.
Construction that require the demolition and rebuilding of adjacent roadways can cause problems
maintaining and restoring bikeway function.

Construction controlled through permits, such as
driveway, drainage and utility work can have an
important effect on roadway surface quality where
cyclists operate in the form of mismatched pavement heights, rough surfaces or longitudinal gaps in
adjoining pavements, or other pavement irregularities. Permit conditions should ensure that pavement
foundation and surface treatments are restored to
their pre-construction conditions, that no vertical
irregularities will result and that no longitudinal
cracks will develop. Strict specifications, standards
and inspections designed to prevent these problems should developed. A five year bond should be
held to assure correction of any deterioration that
might occur as a result of faulty roadway surface
reconstruction.
Bicycle facilities should be swept regularly, at least
twice a month and preferably more often for heavily
traveled routes. Also, adjacent shrubs and trees
should be kept trimmed back to prevent encroachment into the pathway or obstructing cyclists’ views.
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Guidance for Colored Pavements:
Waterborne Paints

Over the past 10 years, transportation agencies
in the United States have gradually replaced conventional solvent paints with waterborne paints
that have low volatile organic compounds (VOC)
and other newer pavement marking materials.
Waterborne traffic paints are the most widely used
and least expensive pavement marking material
available. Glass beads are either pre-mixed into
the paint or dropped onto the waterborne paint to
provide retro-reflectivity.
Waterborne paints generally provide equal performance on asphalt and concrete pavements,
but have the shortest service life of all pavement
marking materials. This paint type tends to wear off
rapidly and lose retro-reflectivity quickly after being
exposed to factors such as high traffic volumes.
Although still a widely used material, waterborne
paint is also used as an interim marking material
until they can apply something more durable.

Regular Solvent Paint
This type of paint can be used universally for any
pavement needing paint and is the least expensive.
Additives such as reflective glass beads for reflectivity and sand for skid resistance are widely used
to mark road surfaces. This is typically considered
a non-durable pavement marking and is easily
worn by vehicle tires and often requires annual
re-application.

Durable Liquid Pavement Markings
Durable liquid pavement markings (DLPM) include
epoxy and methyl methacrylate (MMA). Epoxy
paint has traditionally been viewed as a marking
material that provides exceptional adhesion to both
asphalt and concrete pavements when the pavement surface is properly cleaned before application.
The strong bond that forms between epoxy paints
and both asphalt and concrete pavement surfaces
results in the material being highly durable when applied on both pavement surfaces. These markings
are highly durable and can be sprayed or extruded
but generally require long no-track times.
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Thermoplastics
Thermoplastics are a durable pavement marking
material composed of glass beads, pigments,
binders (plastics and resins) and fillers. There
are two types of thermoplastics: hydrocarbon and
alkyd. Hydrocarbon thermoplastics are made from
petroleum-derived resins; and alkyd thermoplastics
are made from wood-derived resins. Another advantages of thermoplastic is that the material can
be re-applied over older thermoplastic markings,
simultaneously refurbishing the older markings
and saving the cost of removing old pavement
markings. Although thermoplastic materials usually
perform very well on all types of asphalt surfaces,
there have been mixed results when they have
been applied on concrete pavements.

Use of Green Paint
A significant recent change is the FHWA’s interim
approval for the use of green colored pavement
within bicycle lanes in mixing or transition zones,
such as at intersections and in other potential
conflict zones where motor vehicles may cross a
bicycle lane. They are intended to warn drivers to
watch for and to yield to cyclists when they encounter them within the painted area. FHWA studies
have also shown that green bicycle lanes improve
cyclist positioning as they travel across intersections and other conflict areas.
Jurisdictions must notify Caltrans before proceeding with green bicycle lanes because the agency
is required to maintain an inventory, but since
Caltrans has requested to participate in this interim approval, the process has been streamlined
because FHWA experimental treatment protocol is
no longer required.
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Product Life Estimates for Paint
•
•
•
•
•
•
•
•

9-36 months
Inexpensive
Quick-drying
Longer life on low-volume roads
Easy clean-up and disposal
Short life on high-volume roads
Subject to damage from sand/abrasives
Pavement must be warm or will not adhere

Durable Liquids for Pavement Markings:
Epoxy

•
•
•
•
•

4 years
Longer life on low-volume roads
More retro-reflective
Slow drying
Requires coning and/or flagging during application
• Heavy bead application may need to be cleaned
off roadway
• High initial cost
• Subject to damage from sand/abrasives

Thermoplastic
•
•
•
•
•
•
•
•
•
•

3-6 years
Long life on low-volume roads
Retro-reflective
No beads needed
Any temperature for application
Recommended use for symbols and spot treatments
Subject to damage from sand/abrasives
Cost prohibitive for large scale applications
Shown to wear quickly in conflicts areas
Life of pavement marking will depend on traffic
volume, surface condition and application time

Additional References and Guidelines
NACTO. Urban Bikeway Design Guide. 2014.

FHWA. Durability and Retro-Reflectivity of Pavement
Markings (Synthesis Study). 2008
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On-street Bikeway Signing
The following signage system guidelines specifically address on-street bicycle routes. Such signage
is regulated by the Manual of Uniform Traffic Control Devices (MUTCD), which establishes national
standards for traffic signs and related traffic control
devices. This ensures MUTCD-compliant signs are
familiar to all roadway users.
The MUTCD should therefore govern sign design
and placement technical aspects, such as dimensions, font size and ground clearance. It guidance
is intended to improve cyclists’ experience and to
help encourage people to ride more frequently, or
to begin riding.
The ability to navigate through a city’s streets is informed by landmarks, natural features and other visual
cues. Signs throughout the system should indicate:
• Travel direction
• Destinations locations
• Travel time/distance to those destinations

A community-wide bicycle wayfinding signage plan
identifies:
• Sign locations
• Sign types – what information should be included and design features
• Destinations to be highlighted on each sign –
key destinations for bicyclists
• May include approximate distance and travel
time to each destination
• Bicycle wayfinding signs can visually cue drivers that they are driving along bicycle route and
should use caution
• Sign placement such as at key locations leading
to and along bicycle routes, including intersection of multiple routes
Too many road signs tend to clutter the right-ofway and it is recommended that signs be posted
at a level most visible to bicyclists rather than per
vehicle signage standards.

These signs will increase users’ comfort and bikeway system accessibility.
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 misconceptions about time
and distance
• Helping overcome a “barrier to entry” for people
who are not frequent bicyclists (e.g., “interested
but concerned” bicyclists)

On-Street Bikeway Signage

App62

City of Temecula, California • Multi-use Trails and Bikeways Master Plan Update

On-street Bikeway Sign Types
Description

A on-street 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
on-street bikeway wayfinding sign types:

Confirmation

• Indicate to bicyclists that they are on designated
bikeway
• Make drivers aware of bicycle route
• May include destinations and distance/time,
but not arrows

Decision

• Mark junctions of two or more bikeways
• Inform bicyclists of designated bike route to
access key destinations
• Destinations and arrows are required, distances
are optional, but recommended
• Travel time is nonstandard, but recommended

Confirmation Sign

City Hall

Turn

• Indicate where bikeway turns from one street
onto another. Can include pavement markings
• Include destinations and arrows

Old Town Temecula
Decision Sign

Discussion

There is no standard color for bicycle wayfinding
signage. MUTCD Section 1A.12 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.

Murrieta
Turn Sign

Materials and Maintenance

Maintenance needs for bicycle wayfinding signs are
similar to other signs and will need periodic replacement due to wear and fading, to which south-facing
signs are especially prone.

Additional References and Guidelines
AASHTO. Guide for the Development of Bicycle Facilities. 2012.
California MUTCD. 2014.
NACTO. Urban Bikeway Design Guide. 2014.
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On-street Bikeway Sign Placement
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 junction
with another bicycle route
• Along route to indicate nearby destination

Confirmation Signs

• Every two or three blocks along on-street bicycle facilities, unless another sign type is used
(e.g., within 150 feet of a turn or decision sign)
• Should be placed soon after turns to confirm
destination(s)
• Pavement markings can also be used for confirmation that bicyclist is on preferred route

Discussion

A list of destinations on signs should be based on
their relative distance to users from a particular
sign’s location. A particular destination’s ranking
in the hierarchy can be used to infer the physical
distance from which the location is signed.

Materials and Maintenance

Maintenance needs for bicycle wayfinding signs
are similar to other signs and will need periodic
replacement due to wear.

Additional References and Guidelines
AASHTO. Guide for the Development of Bicycle Facilities. 2012.
California MUTCD. 2014.
NACTO. Urban Bikeway Design Guide. 2014.

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.

C
Bike Route

C

C

D

Library

C

C

City Hall

T

Old Town Temecula

Bike Route

D

T

T
D

City
Hall

D

Decision Sign

Library
T
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Confirmation Sign

Turn Sign
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Trails Signage and Wayfinding
Wayfinding is a fundamental part of a comprehensive trail system. Some on-street bikeway signage
attributes apply to multi-use paths and trails, but
there are also some fundamental differences. For
example, it differs from on-street signage systems
in that no specific standards apply, such as the
MUTCD. The City therefore can exercise significant
design freedom.
Effective trail wayfinding systems create wellstructured pathways that help travelers to:
• Identify their location
• Assure that they are traveling in the desired direction
• Navigate junctions and other decision-making points
• Identify their destination upon arrival
It is likely that most wayfinding signage will occur
along the system’s four backbone trails since the
system’s other trails intersect with them close to
other signage systems, such as street and on-street
bikeway signs. Trail wayfinding signage design is
intended to readily orient users to their location
within the overall system by employing system-wide
key maps on all backbone trail signs.

Destination Driven

Trail wayfinding signage guides users through
the destinations displayed. As users approach a
given sign, it presents a set of destinations accessible from that point. A user may be attempting to
reach a destination shown on the signage, so it
will direct the person directly to their destination.
However, destinations also serve a broader role by
painting a general route picture, the area served
and the terminus. Signs provides useful orientation information even for people are not going to a
particular destination, such as using the signage
to approximate their path to their own destination.
This is supported by system-wide key maps on all
backbone trail intersection and trail head signs.

Naming Routes

Naming trail routes simplifies navigation, serving a
purpose similar to street names. One approach is
to name routes based on key attributes like a destination (“Old Town”), a general orientation (“Wine
Country”), or a geographic feature (“Lake Skinner”).
For Temecula, the four primary backbone routes
are therefore named the Temecula Loop Trail, the
Wine Country Trail, the South Side Loop Trail and
the Lake Skinner Trail.

Destinations

Destinations shown on trail wayfinding signs should
be immediately recognizable to the majority of users. Certain categories of destinations, such as trail
heads and parks, are more appropriate for public
signs than individual shopping centers, though
the City can decide if these may be appropriate if
they provide trail user needs, such as food, water,
seating, shade or restrooms.

Information Hierarchy

Because our eyes tend to scan information from
top to bottom and left to right, trail wayfinding signs
should be arranged as a hierarchical information
flow that takes this into account. This means that
the most important information should be near
the top and left and displayed in the largest size.
Information of lesser importance is placed below
that and in smaller sizes, located toward the sign’s
right and bottom portions.

The Four Ds

In the context of a trail wayfinding signage system,
fundamental information is designation, destination, direction and duration.
Each individual sign should first designate itself as
a piece of route wayfinding information, typically
with a recurring and prominent icon or text, such
as the HikeBikeTemecula logo. This information is
displayed prominently at the sign‘s top. The sign
should indicate the route name, color or logo, such
as the Temecula Loop Trail.
People using a sign first need to identify the destination most relevant to them before they proceed
to direction or distance information. Destination
information is generally presented along the sign‘s
left side. Direction and distance (duration) information are shown on the same line as the destination. Directional arrows should be prominent.

Predictability and Redundancy

Consistently repeating these features helps users
to become familiar with their typical placement,
shape, color and font. They will learn to anticipate
where to expect to see signs and the messages
the signs will convey. The HikeBikeTemecula logo
and colors should be consistently applied across
the trail network’s signage system.
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Designing for Human Scale

Trail wayfinding signs need to be designed for immediate legibility from the perspective of a person
riding a bicycle or a horse or walking. Factors like a
user’s height can inform sign design, but the cardinal design consideration is viewer speed. Because
the fastest moving trail users will be cyclists, their
needs should therefore drive signage legibility.
Based on guidance from Portland, Oregon, people
riding bicycles should be able to see an upcoming
sign from about 100 feet away. They should not
have to stop to read a sign, so signs must clearly
convey their message, ideally within a seven second envelope. The following principles help to
achieve this goal:

Text

• Capital letters should be 2 to 2.5 inches tall
• Signs should be mixed-case, not all upper case
• Information should be five text lines maximum

Contrast and Proximity

• Maintain high contrast between text and background colors
• Related pieces of information should be
grouped and assigned similar sizes and shapes
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Consistency and Repetition

• Maintain consistent color, font and iconographic
scheme
• Strive to position signs at consistent heights
and locations on standard mounting devices

Simplicity and Legibility

• Use shortest, most concise phrasing whenever
possible
• Consider using icons to supplement text for
people not fluent in English

Distance Measurements

• Confirmation and decision signs should convey
distances measured in miles

Sign Design and Color
Trail wayfinding signs often include some aesthetic
cues and place a stronger emphasis on graphic
design than other wayfinding sign systems. As
shown in the conceptual examples on the following
pages, Temecula’s trail system signage primary
colors should be those already in use in the HikeBikeTemecula logo. The signs’ irregular outlines
are also intended to make them stand out visually.
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Temecula Wayfinding Concepts
Confimation Signage

Sign Types

The proposed trail wayfinding system employs
confirmation and decision sign types. They have
different purposes and messages, but they work
together to guide trail users along a designated
trail network.

Confirmation Signage Concepts

TEMECULA LOOP

Temecula Wayfinding Concepts

The system employs the sign types separately, as
Confimation
Signage 0.3 Miles
well as combines them in a modular fashion. This
Old Town
reduces the number of sign types needed and helps
to reinforce the
system’s recognizability.
Temecula
Wayfinding Concepts Lake Skinner
0.8 Miles

Confimation Signage
Confirmation

Ronald Reagan

• Indicate to trail users which designated trail
1.2 Miles
Sports Park
TEMECULA
LOOP
they are on
• Include destinations and distance/time, but no
arrows
Old Town
Concept
C - Approx. 10” x 11”0.3 Miles
• May be stand-alone
or
be
combined
with
deciSOUTH SIDE LOOP
TEMECULA LOOP
sion signsTemecula Wayfinding Concepts Lake Skinner
0.8 Miles

Signage
Decision Confimation
Old Town
0.3 Miles

• Sign sets mark junctions of two or more trails
• Inform trail users
designated route
to access
Lake of
Skinner
0.8 Miles
desired destinations
Reaganand arrows
• Display bothRonald
destinations
1.2 Miles
Sports Park
• Intended to TEMECULA
be used in sets, orLOOP
combined with
confirmation signs
• When combined, confirmation signs are mountOld Town
C - Approx. 10” x 11”0.3 Miles
ed aboveConcept
decision
signs, which are mounted
in order of distance from destinations they list,
0.8 Miles
with closest Lake
first Skinner

Large Map

Ronald Reagan

1.2 Miles

• Intended forSports
major Park
intersections where backbone trails meet and at trailheads along them
• At such locations,
signage consists
LAKE SKINNER
TRAILof confirmation, decision
large
Concept C and
- Approx.
10” map
x 11” signs polemounted together, in order from top to bottom
Minutes
• SupplementOld
withTown
other signs as 3needed

These maps would
identical, with
a “You Are
Lakebe
Skinner
6 Minutes
Here” label affixed to each sign corresponding with
its specific location. This requires the creation of a
Ronald Reagan
single map sign, which can duplicated
needed.
10 as
Minutes
Sports SKINNER
Park
LAKE
TRAIL
This reduces system
costs and helps
to reinforce
the system’s recognizability.
Conceptual signage
designs
employing
these prinOld Town
Concept
D
- Approx.
10” x 11”3 Minutes
ciples are shown on the following pages.

Town
RonaldOld
Reagan
Sports Park
Lake Skinner

0.3 Miles
1.2 Miles

Old Town
Lake Skinner

Ronald Reagan
Sports ParkSID
SOUTH
Old Town
Lake Skinner

Ronald Reagan
Sports Park

0.8 Miles

LAKE SKINNER TRAIL

Concept C Ronald
- Approx.Reagan
10” x 11”

WINE COUN
1.2 Miles

Sports ParkSIDE LOOP
SOUTH

Old Town

3 Minutes

Old Town

Old Town
Lake Skinner

0.3 Miles
6 Minutes

Lake Skinner

Lake Skinner
0.8 Miles
Ronald Reagan
10 Minutes
Sports SKINNER
Park
LAKE
TRAIL
Ronald Reagan
1.2 Miles
Sports Park
Old Town
Concept
D - Approx. 10” x 11”3 Minutes

WINE COUNTRY TRAIL

Lake Skinner

6 Minutes

Town
3 Minutes
RonaldOld
Reagan
10 Minutes
Sports Park
Lake Skinner
6 Minutes
Concept D Ronald
- Approx.Reagan
10” x 11”

Ronald Reagan
Sports Park
WINE
COUN

Old Town
Lake Skinner

Ronald Reagan
Sports Park

10 Minutes

Sports Park
WINE
COUNTRY TRAIL

Old Town

3 Minutes

Lake Skinner

6 Minutes

Lake Skinner

6 Minutes

Ronald Reagan
Sports Park

10 Minutes

Ronald Reagan
Sports Park

10 Minutes

Concept D - Approx. 10” x 11”

SOUTH SID
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Signage
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Confirmation
Confimation
SignageSignage Concepts

TEMECULA
LOOP Concepts
Temecula Wayfinding
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WINE COUNTRY TRAIL

Concept F - Approx. 3” x 11”
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Large Map Signage
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Major Intersection Signage

Combined Confirmation/Decision/Large Map
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Sign Materials

Signs can be manufactured from a variety of substrate materials, including wood, metals, plastics
and fiberglass. The message or artwork is usually
either painted or printed (usually by silk screening)
or applied as adhesive vinyl film. Some commonly
used substrates are described below, but in general, most small to medium sized directional signs
are now made of aluminum substrate panels covered with printed adhesive vinyl overlay, on one or
both sides, which are often digitally printed.

Aluminum
A common substrate for routine, smaller signs.
Message usually silk screened onto substrate.
Easily and significantly damaged by bullets and
other forms of vandalism, but has good weather
resistance. Medium initial and replacement costs.

Aluminum-clad Plastic
Similar in character to aluminum signs. The plastic
core adds strength. This substrate is highly durable
and light weight, making it ideal for kiosk panels or
other signs mounted with a backing. Moderate cost.

Aluminum-clad Plywood
Similar in character to aluminum signs. Plywood
backing adds support to the aluminum to provide
stability/rigidity for larger size signs. Moderate to
high initial and replacement costs.

Porcelain Enamel on Steel
This material is highly resistant to scratches, impacts and weathering. Most often used on interpretive signs, it offers a very appealing appearance,
but at a high initial and replacement cost. It lends
itself well to graphic displays. High cost, but has a
lifetime of 20 years or more.

Fiberglass Embedment
In this process, an image is embedded in a fiberglass/epoxy-resin panel. While initial image cost is
high, additional copies can be made at the same
time as the original and put aside for later embedment at relatively low cost to replace a damaged
or stolen original. The fiberglass resists scratching,
impact and weathering very well. High initial cost,
but long lived.

Metal
Engraved or acid etched metals, aluminum and
stainless steel have a long service life, are generally good or very good in their resistance to weather
and fair or poor in their resistance to scratching or
impact. Medium to high initial and replacement cost.
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High-density Overlay (HDO) Plywood
Marine-quality, 3/4 inch plywood with one side covered with a high density, slick material (the overlay),
to which adhesives cling quite strongly. Commonly
used as the substrate for pressed-on materials such
as reflective vinyl. It weathers well and holes in the
vinyl can be easily repaired.

Plastics
Sign making can involve a variety of plastics:
Acrylic, or Plexiglas, is a hard, rigid material that
withstands abrasion well but breaks easily. It is
often used as a clear protective covering over
another sign.
Polycarbonate, or Lexan, is similar to the acrylic
panel but is softer, with a greater flex. Its softness
makes it more likely to be marred by dust and
blowing sand.
Polyethylene and polypropylene are fairly common
materials suitable for most routine sign applications.
They are soft materials that have sufficient rigidity
to stand up as small signs, but not so rigid that they
are easily broken.
They come in basic colors and accept paint (silk
screening) well. Generally, they weather well, but
their softness makes them easy prey to vandals
wielding sharp or pointed instruments. Initial and
replacement costs are low.

Carsonite
Carsonite is a patented material that combines
fiberglass and epoxy resins to make a strong but
flexible substrate. Used most often in a thin, vertical format that may be useful for confirmation signs
between destinations. Its hard, impervious surface
is best used as a substrate for decals, although
silk screening is possible. Very resistant to impact
and weather with low initial and replacement costs.

Sign Mounting and Placement

Trail wayfinding confirmation signs are generally
placed along the trail with about four or five signs
per mile. Occasional confirmation signs should be
installed on long segments between intersections.
As a general rule, signs should be mounted in
consistent, conspicuous locations. Clear sight lines,
free of vegetation and other obstructions, need to
be maintained between the trail and the signs.
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Quick Response Codes (QR Tags)

A Quick Response or QR code is an image that
functions similar to a barcode. The most widely
used type consists of black squares arranged in
a pattern on a white background that make up a
code containing letters, characters and numbers.
The QR code can represent a link to a website or
video or other online content. Users scan a QR
code with a smartphone or tablet camera enabled
with a QR reader app and the device will load an
encoded Web URL onto the device’s Web browser.
Posting a QR code assumes users will recognize
what to do with them and have smartphones
equipped with a QR reader app. Therefore, it is best
to reserve the use of these codes for added information or convenience. For example, a QR code
posted on a trail sign could be encoded to direct
users to the City’s active transportation website
or online map for more information about trail and
bikeway routes.
QR Codes can also be used to provide additional
information, such as instructional videos, contact
information and more. They can be used on trail
maps to provide more information about specific
destinations.
One use gaining popularity is augmented reality, especially for interpretive signage. This goes
beyond simply showing users web content when
they scan a QR tag, but can, for example, show
distances to a selected set of destinations as users
pan their smartphones around them. Another use
is to display images of historical photos oriented in
space as the user pans their smartphone.

Sign Implementation

The following steps apply to most signage planning efforts:
• Define trail network to be signed, including
backbone and connecting routes, as well as
route names (if desired)
• Establish master list of destinations and assign
each to hierarchical level, if needed
• Establish signage design and placement guidelines
• Display destinations and route network together
on maps
• Divide routes into segments bookended by
major destinations that will be used as control
locations (termini) when creating signs
• Identify junctions, turns and other decision
points where turn or decision signs will be
necessary
• Prepare signage plan, including sign schedule
specifying individual sign placement and content (Ideally, create GIS database to manage
content and location details for each sign and
to support future system management)
• Prioritize implementation
• Implement signs

Sample Quick Response (QR) Tag
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Appendix B: Sidewalk Analysis
Sidewalk Priority Index Methodology

Temecula’s sidewalk prioritization index considered
the relative need and cost of sidewalk improvements to ensure that investment occurs in areas
with the greatest propensity for pedestrian activity.
This index included a composite accessibility index
and a cost-benefit index. The composite accessibility index included an array of critical accessibility inputs, each weighted to reflect its relative
importance.
The cost-benefit index compared the accessibility
index with project costs to prioritize the most costeffective sidewalk improvements. Relatively low
cost improvements that yield high pedestrian benefits in critical access areas score high. Although
cost is important, it was weighted slightly lower than
accessibility. This was done purposefully to make
cost a potential tie-breaking factor for comparable
projects within the sidewalk priority index, should
they occur. Further descriptions of individual accessibility indices and the cost-benefit index follow.

ACCESSIBILITY
Pedestrian Attractors
These include attractions within walking distance
that people would likely walk to. “Walking distance”
was determined to be 0.5 miles and attractors included the following:
• Offices
• Neighborhood, regional service and commercial
centers
• Parks and recreation facilities
• Transit stops
• Pre-schools and daycare centers
• Libraries, post offices and other public facilities
• Religious facilities
• Schools

Projects that affected a greater number of pedestrian attractor types earned more points than those
with fewer. In other words, projects with a greater
variety of attractors earned more points, regardless of gross number of attractors. Schools were
also considered a pedestrian attractor, but differed
in point system. For example, projects with three
schools within walking distance earned three times
as many points under that category as those with
only one.

Pedestrian Facilities
This input related to the length of a contiguous pedestrian path to ensure the practicality of specific
facilities, including evaluating their connection to
each other. Those of greater length received more
points than those of shorter length. Projects were
broken down into the following length categories:
• 1/8 mile - 1/4 mile
• 1/4 mile - 1/2 mile
• 1/2 mile - 1 mile
• >1 mile

Pedestrian Generators
Generators are largely related to demographic
information and were derived from US Census
data. Employment and population densities within
the project census tract were considered, as were
demographic traits of those residing, such as the
percentage of people who walk or take public transportation to work or the percentage that do not own
a motor vehicle. Projects within areas of greater
residential and employment density, especially
those with greater walking and transit mode share
and less car ownership, received more points than
projects with converse traits.
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Pedestrian  Attractors

Pedestrian Barriers
Several inputs known to act as pedestrian barriers
were included in the prioritization model:
• Collisions
• Speed limits
• Traffic volumes
• Slopes and canyons
• Freeway crossings
Average speed limits and traffic volumes were employed for each zone. All inputs, with the exception
of freeway crossings, were weighted according to
severity. Freeway crossings, owing to the significant
barriers they represent, were weighted strongly irrespective of quantity.

COST-BENEFIT INDEX
Planning-Level Cost Estimates
Planning-level unit cost measures were prepared to
help estimate the cost of Temecula’s future sidewalk
improvements. All sidewalk improvements were
assigned a planning-level cost estimate with unit
costs based on recent City of Temecula roadway
and sidewalk improvement projects.

Office
Neighborhood  Commercial  (Strip  malls,  local  retail)
Parks  and  Recreation  (Excludes  non-useable  open  space)
Regional  Commercial  and  Retail
Service  Commercial
Bus  Stops
Pre-School/Day  Care  Centers
Public  Facilities  (Libraries,  Post  Office  and  Religious  Facilities)
Schools

Pedestrian  Facilities
Length  of  Contiguous  Path  

Pedestrian  Generators
Walk  to  work  (1)

Public  transportation  to  work  (1)

Households  with  No  Vehicle  Ownership  (1)

2010  Population  Density  (2)

2008  Employment  Density  (4)

Cost-Benefit Ratio
A cost-benefit ratio was calculated for each possible
sidewalk improvement by dividing the project’s estimated cost by the composite accessibility scores.
Cost-benefit index point values were then derived
from the priority ranges. Sidewalk projects with the
lowest cost per point value were assigned the most
priority points in the cost-benefit index.

Composite Sidewalk Priority Index

A composite sidewalk priority index was calculated
for each sidewalk improvement based on the total
scores from the accessibility and cost-benefit indices. The potential sidewalk improvements with the
highest composite sidewalk priority index score (out
of 100 possible) should have the highest priority
(See Sidewalk Study Ranking).

Within  0.5  mile  of:  

Pedestrian  Barriers
Collisions  (3)

Speed  Limits

Traffic  Volumes

55
5
5
5
5
5
5
5
5

One  School 5
Two  Schools 10
Three  Schools  or  More 15
4
>  1  mile
1/2  mile  -  1  mile
1/4  mile  -  1/2  mile
  1/8  mile  -  1/4  mile

4
3
2
1
15

>2%
<2%

3
2

>1%
<1%

3
2

>2%
<2%

3
2

>10
5-10
<5

3
2
1

>4
2-4
<2

3
2
1
16

>  3
1-2

3
2

>45
36-45
26-35
<  25  mph

4
3
2
1

>20,000
10,000  -  20,000
5,000  -  10,000
1,000  -  5,000

4
3
2
1

Slopes  and  Canyons  as  Barriers  to  Pedestrian  Travel
Landform  Feature  with  Slope  >  10%
Landform,  Walkway  or  Street  Slope  5-10%
Slope  <  5%
Freeway  Crossings  Related  to  Pedestrian  Travel

2
1
0

3
10
Benefit-Cost  Index
Cost  by  Level  of  Effort  (Physical  Improvement)  Required
5
Sidewalk  portion  only  to  complete  all  sidewalks  within  segment  limits  
4
Sidewalk  one  side  of  segment  limits
3
Sidewalk  on  both  sides  of  segment  limits  
2
Street  widening  and  sidewalk  on  one  or  both  sides  
1
Additional  right-of-way  to  accommodate  sidewalk  on  one  or  both  sides
Projected  Project  Cost  Divided  by  Points
Lowest  35%  cost/point 5
Middle  35%  cost/point 3
Highest  30%  cost/point 1
Maximum  Possible  Score: 100
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Score

Rank

Length (mi)

Appendix B: Sidewalk Analysis

36
40
38
34

Ynez and Pauba
Margarita Road
Pauba Road
Ridge Park

$836,476
$1,135,594
$866,676
$1,336,775

71
66
65
63

1
2
3
4

Portraits Lane
Pauba Road
Margarita Road
Rancho California Rd

La Primavera St
Pio Pico Road
Corte Villosa
Rancho Cal Rd

0.55
0.88
0.74
1.04

35
7
31
32

Solana Way
North General Kearny Rd
Rider Way
Commerce Cen & Del Rio

$754,774
$529,158
$1,021,823
$1,822,066

58
56
53
53

5
6
7
8

Skywood Drive
Cam Campus Verdes
Enterprise Circle So
Overland Drive

Del Rey Road
Calle Piña Colada
Jefferson Avenue
Jefferson Avenue

0.59
0.44
1.14
1.00

27
25
4
20

Ynez Road
Old Town Front Street
Winchester Road
Business Park Drive

$112,577
$99,996
$117,750
$1,206,746

52 9 Country Center Dr
50 10 Moreno Road
49 11 Diaz Road
48 12 Rancho California Rd

Winchester Road
Moreno Road
Enterprise Cir No
Diaz Road

0.10
0.80
0.09
1.25

Diaz Road
Business Pk Dr

1.46
0.24

Fosse Way
Showalter Road

0.44
0.45

Segment Location*
and Number

Estimated
Cost

To

City Project

33 Ave Alvarado & Rio Nedo
21 Single Oak Drive
17 Rancho Vista Road
2 Pauba Road

$2,599,370 48 13 Tierra Alta Way
$207,895 47 14 Business Park Dr
$188,513 46 15 Via El Greco
$540,682 44 16 Elinda Road

From

14 Jedediah Smith Road
39 Jedediah Smith Road
10 Walcott Lane

$487,186 40 17 Temecula Parkway
$2,279,892 40 18 Cabrillo Avenue
$1,035,518 30 19 Klarer Lane

Cabrillo Avenue
Margarita Road
Calle Chapos

0.43
1.69
0.91

9 Calle Girasol/So Loop Rd
22 Winchester Road

$991,422 28 20 Riverton Lane
$1,198,101 27 21 Remington Avenue

Walcott Lane
Diaz Road

0.89
1.05

Developer Project
1 Dendy Parkway/Diaz Road
3
6
8
12

Via Industria
Solana Way
Nicolas Road
Ynez Road

15 Rainbow Canyon Road
16 De Portola Road
18 Deer Hollow Way
19 Jefferson Avenue**
23 Butterfield Stage Road
24 Butterfield Stage Road
26 Ynez Road
28 Santiago Road
29 Nicholas Road
30 Jefferson Avenue
37 Rancho Vista
Requires Caltrans Coordination
5 Winchester Road
11 Rancho California Road
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*See segment map
** Uptown Jefferson Specific Plan
Developer project and projects that
require coordination with Caltrans are
not ranked. Segment number for
location purposes only.
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Appendix C: Community Input Summary
Public participation has always been a hallmark of
Temecula’s planning process. It was through public
input, not long after the City’s incorporation, that
the demand for non-motorized trails first arose and
spawned the original trails and bikeways master
plan in 2002.
The public input for this master plan update included an online survey that generated more than
400 responses and 550 written comments, two
well-attended community workshops (October 2013
and November 2015), a “Hike/Bike” biking and
walking event in Old Town that kicked off at City Hall
and several meetings with the City Council Trails
Subcommittee, attended by City staff and project
managers, along with the consultant team. This
strong community response directly influenced plan
recommendations, especially desired destinations,
facility types and specific routes.

Community Workshops

The two community workshops provided opportunities for community members to give input on the
existing trails and bikeways system and to identify
community priorities for future system enhancements. Additionally, the first workshop served as an
opportunity to educate the community on bicycle
and pedestrian safety and opportunities for active
transportation within Temecula. Over 50 participants attended the event.
Three large City aerial photo maps were placed
on tables for community members to mark-up with
ideas, concerns or enhancement opportunities.
Post-it Notes®, highlighters and colored pens were
distributed for community input. Facilitators were
also available to answer questions and record
comments from attendees regarding issues and
opportunities (geographic or non-site specific)
and any other comments that could be helpful in
the plan development process. Mapping exercise
comments were collected and sorted by location
and comment type:

Other Comments
•
•
•
•
•

Desire for a bike skills park/pump track
Potholes in need of repair
Insufficient walkways and bicycle lanes
Dead zones without connectivity
Desire for Wine Country connections

Corridor Comments
Connectivity issues along:
• 79/Diaz Road/Winchester Road
• Butterfield Stage/Diaz/Winchester Road
• Diaz Road/Main Street/Winchester Road
•
•
•
•

Rustic Glen Drive/Winchester Road
Margarita Road
Pauba Road
Vail Ranch Road

Praise for the following corridors:
• Business Park Drive
• Butterfield Stage Road

General Comments
Need/desire for:
• Bicycle parking at schools and shopping centers
• More education for cyclists and drivers
• Programs to increase bicycle commuting
• Bicycle sensors at left-hand turns
• Bike skills park/pump track
• Track that circles the entire city with hub
• Sidewalk and bicycle connections to shopping
• Updated trail map (online)
• More trails
• Organized hikes

Location-Specific Comments
Roadway improvements needed:
• Butterfield Stage Road
• De Portola Road
• Rainbow Canyon Road
• Santiago Road
• Safer crossings of I-15 and I-215
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Online Survey Results

More than 400 people filled out the plan’s online survey and entered more than 550 written comments.
When asked what type of activity they were most
interested in, respondents selected road cycling (61
percent), followed by mountain biking (52 percent),
hiking (45 percent) and walking for exercise (42
percent). Running and nature viewing (32 percent)
and walking for relaxation (26 percent) came next,
followed by horseback riding (15 percent) and skating/skateboarding/scooter (7 percent).
When asked if they commuted by bicycle to work
or school, 14 percent responded with “daily” or
“3-4 days a week.” Keeping in mind that this was
a self-selected and therefore non-random survey,
this figure is quite high compared to most American cities. Also, while nearly half of respondents
answered that they never commute by bicycle,
almost 60 percent of respondents said they would
use “safe and easily accessible paths to work or
school to commute.”

App80

Two thirds of respondents answered “yes” or
“sometimes” when asked if they “currently ride
their bicycles for running errands or short trips.”
Furthermore, four out of five respondents said they
would bicycle more if there were “safe and easily
accessible paths between where you live and commercial destinations.”
The most popular facility type was paved bicycle
paths, with natural surface trails a very close
second. Note that both were described as being
separated from roadways. This preference was
strongly supported again when respondents were
asked if they would use “trails along creeks and
utility corridors separated from roadways” with 90
percent answering “likely” or “definitely” that they
would use such facilities and with virtually the same
percentage when asked whether they supported
“a more connected system connecting fragmented
bicycle lanes and paths.”

City of Temecula, California • Multi-use Trails and Bikeways Master Plan Update

When asked about on-street bicycle facilities, there
was a strong preference for “more protection than
conventional bike lanes,” such as cycle tracks or
buffered bicycle lanes. Improved bicycle detection
at intersections and more bicycle events were also
popular and 65 percent of respondents said “yes”
or “maybe” when asked if they would use a bike
share system.

Survey Comment “Word Cloud”

Almost two thirds of respondents said they would
ride more to major destinations and public facilities if more secure bicycle parking was provided.
Review of relevant site-specific survey question
responses indicate that Old Town is (or would be)
the most popular destination, followed closely by
the Wine Country. The only other destinations that
rated nearly as high were City parks in general,
especially Ronald Reagan Sports Park.
Equestrians made up about 13 percent of respondents and many added written comments asking
for better access to and within the Wine Country.
Comments commonly cited safety concerns and
specifically requested separation from vehicle traffic.
Almost a quarter of respondents were not Temecula
residents, but 64 percent said they work in the City.
Survey question responses and survey comments
both indicated a widespread desire for better offstreet connections that allowed users to cross
Interstate 15 without having to interact with vehicle
traffic, and especially facilities that improved access to Old Town. Accessing the Wine Country,
especially via facilities separated from roadways,
was also popular, whether by bicycle or by horse.
The initial community meeting was focused on
selecting five priorities based on workshop and
survey input. The online survey’s Question 4 listed
nine potential priority routes, most of which had
been addressed in the original 2002 Multi-use Trails
and Bikeways Master Plan. Of these, community
responses indicated that the most popular routes
were as follows (See survey map on following page):

Survey comment text was processed through
Wordle®, a online tool that creates graphic
“word clouds” with each word sized to reflect
its relative number of occurrences within the
imported text - essentially a metadata analysis
of survey comments. The resulting graphic of
the top 100 words provides a “snapshot” that
highlights what words showed up most often,
which is likely to represent what is important to
the most respondents.
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1. North/south utility corridor route

Additional Priorities

2. East/west route along Rancho California Road

In addition to the five priorities, three other enhancements are included in plan recommendations
because they appeared so frequently in survey
and workshop comments. Coincidentally, these
included a location (Old Town Temecula bikeway
improvements), a program (street sweeping) and
a facility type (bike skills park/pump track.

3. Temecula Creek
4. Santa Gertrudis Interconnect
5. Murrieta Creek Trail
These closely reflected survey responses and
workshop comments and correlated well with the
2002 plan’s preferred routes.

Priority Projects

4
5
2

3
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Appendix D: Rules of the Road
The California Vehicle Code (CVC) Section 21200
states that the rules of the road, as set out in CVC
Division 11, that do not specifically apply only to motor vehicles are applicable to cyclists. Only police
officers riding bicycles are exempt from the provisions while they are responding to an emergency
call, engaged in rescue operations, or in immediate pursuit of a suspect. Otherwise, the following
CVC sections constitute California’s cyclist rules
of the road.
21200. (a) Every person riding a bicycle upon a
highway has all the rights and is subject to all the
provisions applicable to the driver of a vehicle by
this division...except those provisions which by their
very nature can have no application.

Locations of Cycling
On-road

Right Side of Roadway
CVC 21650 sets the on-road position for all vehicles, including bicycles.
21650. Upon all highways, a vehicle shall be driven
upon the right half of the roadway.
Cyclists are allowed but never required to ride on
the shoulder. CVC 530 defines the “roadway” as
“that portion of a highway improved, designed, or
ordinarily used for vehicular travel”.

Operation on Roadway
The on-road position of cyclists is narrowed by
CVC 21202, which requires riding “as close as
practicable to the right-hand curb or edge of the
roadway” except in certain circumstances.
21202. A. Any person operating a bicycle upon a
roadway at a speed less than the normal speed
of traffic moving in the same direction at that time
shall ride as close as practicable to the right-hand
curb or edge of the roadway except under any of
the following situations:
1. When overtaking and passing another bicycle or
vehicle proceeding in the same direction.
2. When preparing for a left turn at an intersection
or into a private road or driveway.
3. When reasonably necessary to avoid conditions (including, but not limited to, fixed or moving
objects, vehicles, bicycles, pedestrians, animals,
surface hazards, or substandard width lanes) that
make it unsafe to continue along the right-hand
curb or edge, subject to the provisions of Section
21656. For purposes of this section, a “substandard
width lane” is a lane too narrow for a bicycle and a
vehicle to travel safely side by side within the lane.
4. When approaching a place where a right turn is
authorized.
The wording “shall ride as close as practicable to
the right” is sometimes misunderstood by police
officers, as well as cyclists.
Bicycle Operated on Roadway or Highway
Shoulder
CVC 21650.1 clarifies that cyclists, unlike drivers
of vehicles, are generally not prohibited from riding
on the shoulder of the road.
21650.1. A bicycle operated on a roadway, or the
shoulder of a highway, shall be operated in the
same direction as vehicles are required to be driven
upon the roadway.
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Freeways and Expressways Use Restrictions
CVC Section 21960 authorizes local authorities to
prohibit or restrict the use of bicycles on free-ways.
21960. (a) The Department of Transportation and
local authorities, by order, ordinance, or resolution,
with respect to freeways, expressways, or designated portions thereof under their respective jurisdictions, to which vehicle access is completely or
partially controlled, may prohibit or restrict the use
of the freeways, expressways, or any portion thereof by pedestrians, bicycles or other non-motorized
traffic or by any person operating a motor-driven
cycle, motorized bicycle, or motorized scooter.
Permitted Movements from Bicycle Lanes
Where bike lanes exist on roadways, CVC 21208
requires cyclists to use them, except under certain
conditions. There is no requirement to ride in a bike
lane or path not on the roadway.
21208. (a) Whenever a bicycle lane has been established on a roadway pursuant to Section 21207,
any person operating a bicycle upon the roadway at
a speed less than the normal speed of traffic moving
in the same direction at that time shall ride within
the bicycle lane, except that the person may move
out of the lane under any of the following situations:
1. When overtaking and passing another bicycle,
vehicle, or pedestrian within the lane or about to
enter the lane if the overtaking and passing cannot
be done safely within the lane.
2. When preparing for a left turn at an intersection
or into a private road or driveway.
3. When reasonably necessary to leave the bicycle
lane to avoid debris or other hazardous conditions.
4. When approaching a place where a right turn is
authorized.
(b) No person operating a bicycle shall leave a
bicycle lane until the movement can be made with
reasonable safety and then only after giving an appropriate signal in the manner provided in Chapter
6 (commencing with Section 22100) in the event
that any vehicle may be affected by the movement.
There is no requirement in the CVC for riding single
file, but side-by-side riding may be regulated by
local ordinance.
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Off-road
CVC 21100 sets out that “Local authorities may
adopt rules and regulations regarding the operation
of bicycles and, as specified in Section 21114.5,
electric carts by physically disabled persons, or
persons 50 years of age or older, on the public sidewalks.” Under this provision, many California cities
have banned sidewalk cycling in business districts.

Movement
Turning Movements and Required Signals
CVC 22107 requires cyclists to yield and signal
before moving left or right.
22107. No person shall turn a vehicle from a direct
course or move right or left upon a roadway until
such movement can be made with reasonable
safety and then only after the giving of an appropriate signal in the manner provided in this chapter
in the event any other vehicle may be affected by
the movement.
Turning Out of Slow-Moving Vehicles
CVC 21656 specifies that slow-moving vehicles
causing a queue of five or more vehicles behind
them must turn off the roadway to allow the vehicles
behind to pass them. Section 21202 explicitly states
that cyclists are “subject to the provisions of Section 21656.”
21656. On a two-lane highway where passing is
unsafe because of traffic in the opposite direction
or other conditions, a slow-moving vehicle, including a passenger vehicle, behind which five or more
vehicles are formed in line, shall turn off the roadway at the nearest place designated as a turnout
by signs erected by the authority having jurisdiction
over the highway, or wherever sufficient area for a
safe turnout exists, to permit the vehicles following
it to proceed. As used in this section a slow-moving
vehicle is one proceeding at a rate of speed less
than the normal flow of traffic at the particular time
and place.
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Three Feet for Safety Act
CVC 21760 requires drivers to maintain a three foot
space while passing a cyclist.
21760. (a) This section shall be known and may be
cited as the Three Feet for Safety Act.
(b) The driver of a motor vehicle overtaking and
passing a bicycle proceeding in the same direction
on a highway shall pass in compliance with the
requirements of this article applicable to overtaking
and passing a vehicle and shall do so at a safe distance that does not interfere with the safe operation
of the overtaken bicycle, having due regard for the
size and speed of the motor vehicle and the bicycle,
traffic conditions, weather, visibility and the surface
and width of the highway.
(c) A driver of a motor vehicle shall not overtake
or pass a bicycle proceeding in the same direction
on a highway at a distance of less than three feet
between any part of the motor vehicle and any part
of the bicycle or its operator.
(d) If the driver of a motor vehicle is unable to comply with subdivision (c), due to traffic or roadway
conditions, the driver shall slow to a speed that is
reasonable and prudent and may pass only when
doing so would not endanger the safety of the operator of the bicycle, taking into account the size
and speed of the motor vehicle and bicycle, traffic
conditions, weather, visibility and surface and width
of the highway.
(e) (1) A violation of subdivision (b), (c), or (d) is an
infraction punishable by a fine of $35. (2) If a collision occurs between a motor vehicle and a bicycle
causing bodily injury to the opera-tor of the bicycle
and the driver of the motor vehicle is found to be in
violation of subdivision (b), (c), or (d), a $220 fine
shall be imposed on that driver.

Miscellaneous

Equipment requirements
CVC 21201 states that a bicycle ridden on public
roads must have a brake on at least one wheel that
can make the wheel skid on dry pavement.
Bicycles ridden at night must have the following
equipment:
• A white front lamp (either attached to the bike
or to the rider) which can be seen from 300
feet away.
• A red rear safety reflector visible from 500 feet
away when illuminated by automobile headlights.
• White or yellow reflectors visible from on the
bike’s pedals or the cyclist’s feet or ankles.
• A white or yellow reflector on each side of the
bike’s front half.
• A white or red reflector on each side of the
bike’s back half.
Youth Bicycle Helmets: Minors
CVC 21212 requires cyclists under the age of 18
to wear helmets.
21212. (a) A person under 18 years of age shall
not operate a bicycle, a non-motorized scooter, or
a skateboard, nor shall they wear in-line or roller
skates, nor ride upon a bicycle, a non-motorized
scooter, or a skateboard as a passenger, upon a
street, bikeway, as defined in Section 890.4 of the
Streets and Highways Code, or any other public
bicycle path or trail unless that per-son is wearing
a properly fitted and fastened bicycle helmet that
meets the standards of either the American Society for Testing and Materials (ASTM) or the United
States Consumer Product Safety Commission
(CPSC), or standards subsequently established
by those entities.
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There’s no single route to becoming a Bicycle Friendly Community. In fact, the beauty of the BFC
program is the recognition that no two communities are the same and each can capitalize on its own
unique strengths to make biking better. But, over the past decade, we’ve pored through nearly 600
applications and identified the key benchmarks that define the BFC award levels. Here’s a glimpse at
the average performance of the BFCs in important categories, like ridership, safety and education.
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City of Temecula, California • Multi-use Trails and Bikeways Master Plan Update

Appendix F: BTA Reviewer Checklist

California Streets and Highways Code Section 891.2, items a-k
Bicycle master plan compliance with applicable guidelines and standards is required by California Street
and Highways Code Section 891.2. for a municipality to be eligible for Bicycle Transportation Account
funding. Caltrans approval is also increasingly important for many other grant funding programs. The
following appendix section describes how each code section item was addressed in this Multi-Use Trails
and Bikeways Master Plan Update.
For reviewer convenience, code text and associated document sections and/or responses are listed
under each item.

(a) The estimated number of existing bicycle
commuters in the plan area and the estimated
increase in the number of bicycle commuters
resulting from implementation of the plan.
Current estimate of bicycle commuters is 1,344
using industry standard calculation methods. Expected increase as a result of this plan was based
on other jurisdictions’ experience with bikeway system development. This also addresses forecasted
future employment increase of seven percent to
37,169, yielding 2,586 commuting cyclists, or 1,242
additional cyclists, a 92 percent increase resulting
from implementation of this plan, including students
and transit users.
(b) A map and description of existing and proposed land use and settlement patterns which
shall include, but not be limited to, locations of
residential neighborhoods, schools, shopping
centers, public buildings and major employment centers.
See Chapter 2 maps and tables.
(c) A map and description of existing and proposed bikeways.

(d) A map and description of existing and
proposed end-of-trip bicycle parking facilities.
These shall include, but not be limited to, parking at schools, shopping centers, public buildings and major employment centers.
See Chapter 3 maps and tables.
(e) A map and description of existing and proposed bicycle transport and parking facilities
for connections with and use of other transportation modes. These shall include, but not be
limited to, parking facilities at transit stops, rail
and transit terminals, ferry docks and landings,
park and ride lots, and provisions for transporting cyclists and bicycles on transit or rail
vehicles of ferry vessels.
See Chapters 2 amd 3 maps and tables.
(f) A map and description of existing and
proposed facilities for changing and storing
clothes and equipment. These shall include, but
not be limited to, locker, restroom and shower
facilities near bicycle parking facilities.
See Chapter 3 maps and tables.

See Chapter 3 maps and tables.
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(g) A description of bicycle safety and education programs conducted in the area included in
the plan, efforts by the law enforcement agency
having primary traffic law enforcement responsibility in the area to enforce provisions of the
Vehicle Code pertaining to bicycle operation,
and the resulting effect on accidents involving
cyclists.
The Temecula Police Department participates in
three major events each year: 1) Safety Town
hosted by the Rotary Club each year and teaches
bicycle and scooter safety; 2) Teen Expo at the
Promenade Mall to teach the importance of helmets
and safety gear associated with bicycles, scooters, skateboards and dirt bikes; 3) a Bike Rodeo
hosted each Spring by the Temecula Community
Services Department, which teaches Rules of the
Road, safety and conducts bicycle equipment
safety inspections.
The Police Department also hands out helmets
to minors, as available, based on grants and corporate donations. During routine patrol, officers
hand out helmets and explain their importance to
minors stopped for riding without a helmet, in lieu
of citations.
The Temecula Police Department also has a Problem Oriented Policing (POP) team that uses bikes
to move around in crowded conditions during major
events in Old Town Temecula.
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(h) A description of the extent of citizen and
community involvement in development of the
plan including, but not be limited to, letters of
support.
See Appendix C, Community Input Summary.
(i) A description of how the bicycle transportation plan has been coordinated and is consistent with the local or regional transportation, air
quality or energy conservation plans, including,
but not be limited to, programs that provide
incentives for bicycle commuting.
Encouraging bicycle commuting is addressed
throughout the document, particularly Chapter 4:
Funding and Bicycle Programs.
(j) A description of the projects proposed in the
plan and a listing of their priorities of implementa-

tion.

See Chapter 3 maps, tables and program recommendations.
(k) A description of past expenditures for bicycle
facilities and future financial needs for projects that
improve safety and convenience for bicycle commuters in the plan area.

The City has added 30 miles of bike lanes (including
buffered lane markings), and four miles of shared
lane marking (sharrows) during the past five years
at a cost of approximately $60,000. Several of
these miles were completed during pavement rehab
projects. The City has also provided bike racks and
a fix-it station at key locations.

