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EXECUTIVE SUMMARY
The City of Watsonville requested that the Institute of Transportation Studies, Technology
Transfer Program, University of California Berkeley (www.techtransfer.berkeley.edu)
conduct a Bicycle Safety Assessment (BSA). A team of two bicycle safety experts
conducted the BSA for Watsonville in May 2015 and prepared this report. The objectives of
the BSA are to improve bicycle traffic safety and to enhance circulation by bicyclists along
the City of Watsonville’s transportation corridors.
Watsonville is a suburban community with approximately 52,000 residents. The City is
located in Santa Cruz County. Based on OTS rankings, Watsonville’s overall collision rates
are roughly in the middle or better among its peer cities in most categories. Its composite
OTS ranking was 55 out of 102 (with 1 being the worst ranking). However its rankings for
collisions involving pedestrians and bicyclists are the areas of most concern. Watsonville’s
rankings in these categories ranged from 8 to 27 out of 102. In addition, speed-related
collisions and Hit & Run collisions are also areas where Watsonville is ranked with worsethan-average rates.
This report presents the results (findings and suggestions) derived from: (i) analysis of
bicycle collision history; (ii) a benchmarking analysis of the City’s existing bicycle programs,
policies, and practices; and (iii) field audits and reviews of eight focus areas.
Bicycle Collision Analysis

There were 82 collisions involving a motorist and a bicyclist in the four-year period from
January 1, 2011 to December 31, 2014. A little over one-third of all the bicycle collisions
were considered to be caused by the motorist, one-quarter were considered to be the fault
of a cyclist under age 17, and over one-third were deemed to be caused by cyclists 17 and
older. For motorist-at-fault collisions, the top three primary collision factors were: CVC
218012A, (entering through highway-yield until reasonably safe,) CVC 21804A (Public or
private property, yield to approaching traffic so close as to constitute an immediate hazard),
and CVC 22107, (Unsafe turn, and/or without signaling). For bicyclist-at-fault collisions for
both adults and children, wrong-way riding was a major factor.

____________________________________________________________________________________________________
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Policies, Programs, and Practices Benchmarking

A phone interview was conducted with City staff in advance of the BSA field visit to gain an
understanding of the existing bicycle related policies, programs, and practices in
Watsonville.
This interview formed the basis for a benchmarking process that categorized the City’s
programs, practices, and policies into three categories:
1. Key strengths (areas where the City is exceeding national best practices),
2. Enhancement areas (where the City is meeting best practices), and
3. Opportunity areas (where the City is not meeting best practices).

The purpose of this analysis is to provide information on current best practices and how they
compare to the City’s programs. Ultimately City staff and leadership may determine where
resources and efforts are best placed for meeting local development and infrastructure goals
for bicyclists.
Details for each topic area are presented in Chapter Three as follows:
•

Bench Marking Analysis

Section 3.1

•

Key strengths:

Section 3.2

•

Enhancement areas:

Section 3.3

•

Opportunity areas:

Section 3.4

Field Audit and Review Suggestions

Field audits and reviews were conducted at the following eight focus areas, as determined in
coordination with City staff:

ii

•

Focus Area 1: Freedom Boulevard

•

Focus Area 2: Rodriguez Street

•

Focus Area 3: East/West Lake Avenue

•

Focus Area 4: Downtown: Main Street and Lake Ave. /Beach Street Couplet

•

Focus Area 5: Main Street/State Route 152

•

Focus Area 6: Green Valley Road
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•

Focus Area 7: Martinelli Street

•

Focus Area 8: Airport Boulevard

Key findings from the Watsonville field audits and reviews include:
1. The following bicycle safety enhancements that have already been implemented in
Watsonville:
•

Class II bike lanes implemented on most sections of arterials and some
secondary streets.

•

Development of bicycle master plan

•

Multi-use paths along the Watsonville Slough areas

•

Use of bike lanes at intersections with separate right-turn lanes.

•

Crossroads collision data base for tracking collisions

•

Introduction of roundabouts to replace congested four-way stop control

•

Cooperation between City Engineer’s staff and members of Police
Department.

•

Possible relinquishment of State Route 152 to City.

•

Providing bussing of students to school for a nominal fee (School District)

2. Major transportation thoroughfares such as Freedom Boulevard, Rodriguez Street,
East/West Lake Avenue, Main Street/State Route 152, Green Valley, Road Martinelli
Street and Airport Boulevard are well used by bicyclists and in need of improvements
to make these corridors more bicycle-friendly.
A narrative description of field audit observations and suggestions is presented in Chapter 4
as follows:
•

Selection of Focus Areas: Section 4.1

•

Freedom Boulevard: Section 4.2

•

Rodriguez Street: Section 4.3

•

East/West Lake Avenue: Section 4.4

•

Downtown: Main Street and Lake Ave. / Beach Street Couplet: Section 4.5

•

Main Street/State Route 152: Section 4.6

•

Green Valley Road: Section 4.7

•

Martinelli Street: Section 4.8

____________________________________________________________________________________________________
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•

Airport Boulevard: Section 4.9

Many suggestions in this report could be useful for grant applications and may also be used
as a resource for the future policies relating to the provision of bicycle facilities along the
City’s transportation corridors, streetscape improvements, or new development and
redevelopment lending itself to bicycle-oriented land use and design.
Suggestions are based on limited field observations and application of best practices in
bicycle design and safety. Conditions may exist in the focus areas that were not observed
and are not compatible with suggestions in this report. Before any of these suggestions and
strategies are implemented, City staff may conduct further analysis to ensure that the
suggestions and strategies are contextually appropriate and do not negatively impact bicycle
safety from issues including, but not limited to, vehicular traffic, existing physical
characteristics, unsafe conditions, or improper implementation.
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1. INTRODUCTION
1.1 OBJECTIVE
The City of Watsonville requested that the Institute of Transportation Studies Technology
Transfer Program, University of California Berkeley (www.techtransfer.berkeley.edu)
conduct a bicycle safety assessment (BSA).
The objectives of the BSA are to improve
bicycle safety and to enhance bikability
and accessibility in the City for all
bicyclists, through:
•

Suggesting improvement

measures at high bicycle collision
locations; and
•

Suggesting changes to the City’s

existing bicycle programs, policies and
New roundabout at the intersection of Pennsylvania Drive and
Clifford Avenue

practices to

reflect best practices.

1.2 ASSESSMENT APPROACH
Prior to visiting the City, the BSA Team (Team) conducted a pre-visit phone interview with
City staff on May 5, 2015. The results from this interview provided input to the benchmarking
analysis. The Team visited the City on May 20-21, 2015. In the morning of the first day, the
Team held a meeting with City staff to discuss initial results from the benchmarking analysis.
The Team, along with City staff, conducted a field review tour at a number of locations in the
morning after the initial meeting and in the early part of the afternoon of the first day.
Participants are listed in Section 1.4 below. The Team and City staff held an exit meeting on
the second day of the field visit. This meeting included a presentation of draft suggestions
for site-specific improvements based on the results of the field audits and reviews.
1.3 ORGANIZATION OF THIS REPORT
Chapter Two presents background information on bicycle safety in Watsonville, including the
safety rankings for the City, the top locations for bicycle-involved collisions, (from 2011 to
____________________________________________________________________________________________________
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2014). Chapter Three presents the Team’s findings and suggestions from the benchmarking
analysis. Chapter Four presents the findings and suggestions from the collision analysis and
from field visits to a number of locations in the City.

There are six appendices in this report. Appendix A presents a list of bicycle improvement
options and Appendix B is a list of bicycle safety resources. Appendices C, D, E and F
present more detail on some of the suggestions in this report.

1.4 ACKNOWLEDGEMENTS
Watsonville staff members and members of the bicycling community contributed to the wide
range of topics addressed in this report. Participants included:
•

Murray Fontes, Principal Engineer, Public Works and Utilities Department

•

Maria Esther Rodriguez, Assistant Public Works Director, Public Works and Utilities
Department

•

Natalie Diaz, Assistant Engineer, Public Works and Utilities Department

•

Suzi Merriam, Acting Principal Planner, Community Development Department

•

Burton lles, Police Officer, Police Department

•

Adolfo Gonzalez, Traffic Systems Coordinator, Public Works and Utilities Department

•

Richard Buse, Director of Purchasing and Safety, Pajaro Valley Unified School District
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2. BACKGROUND SAFETY ASSESSMENT
2.1 BICYCLE SAFETY OVERVIEW FOR THE CITY OF WATSONVILLE
Watsonville is a suburban community with approximately 52,000 residents. The City is
located in Santa Cruz County. The 2012 OTS safety rankings 1 for Watsonville are shown in
Tables 2-1 and 2-2. OTS compares the collision rates of cities of similar size. A city with the
worst safety record (i.e. the highest collision rates) receives rank #1; higher numeric ranks
indicate better safety records (i.e. lower collision rates). Watsonville’s collision rates were
compared to 101 other cities. Based on OTS statistics, Watsonville’s overall collision rates
are roughly in the middle or better among its peer cities in most categories. Its composite
score was 55 out of 102. However its rankings for collisions involving pedestrians and
bicyclists are the areas of most concern. Watsonville’s rankings in these categories ranged
from 8 to 27 out of 102. In addition, speed-related collisions and Hit & Run collisions are
also areas where Watsonville is ranked with worse-than-average rates.

TABLE 2-1. WATSONVILLE SUMMARY STATISTICS
Year

County

Population

Population Group

Daily Vehicle Miles
Traveled (VMT)

2012

Santa Cruz

51,548

C

357,088

Group C = Cities with population between 50,001 and 100,000.
Source: California Office of Traffic Safety, http://www.ots.ca.gov/Media_and_Research/Rankings/default.asp

1

OTS Collision rankings are based on the Empirical Bayesian (EB) Ranking Method. This method is
increasingly used by researchers and statisticians as a means to bring together and give varying weights to many
different factors. Previous OTS Collision Rankings used only population and daily vehicle miles traveled as
factors, and ranked them separately. The EB Method still uses population and daily vehicle miles traveled, but
adds in crash records, crash trends and other weighing factors to arrive at a single, more accurate ranking.
Data for the rankings is taken from several agencies, including the California Highway Patrol (CHP) Statewide
Integrated Traffic Records System (SWITRS), California Department of Transportation (Caltrans), California
Department of Justice (DOJ) and the Department of Finance (DOF).
____________________________________________________________________________________________________
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TABLE 2-2. WATSONVILLE OTS RANKINGS – TRAFFIC COLLISIONS, 2012
VICTIMS KILLED & INJURED
Total Fatal and Injury

173

36/102

Alcohol Involved

10

71/102

HBD (Had Been Drinking)
Driver < 21

0

86/102

HBD Driver 21 - 34

3

84/102

Motorcyclists

1

94/102

Pedestrians

26

9/102

Pedestrians < 15

7

8/102

Pedestrians 65+

3

21/102

Bicyclists

23

17/102

Bicyclists < 15

4

27/102

Composite

-

55/102

TYPE OF COLLISION

FATAL & INJURY
COLLISIONS

OTS RANKING

Speed Related

38

19/102

Nighttime (9:00pm 2:59am)

10

58/102

Hit and Run

19

10/102

Source: California Office of Traffic Safety, http://www.ots.ca.gov/Media_and_Research/Rankings/default.asp

2.2 HIGH BICYCLE COLLISION LOCATIONS
SWITRS data was researched for the City of Watsonville for the four-year period from
January 1, 2011 to December 31, 2014. There were a total of 1983 collisions in this time
period, of which 521 were injury collisions and 1413 were property damage only. There were
82 bicycle-involved collisions and 111 were pedestrian-involved; this is 16 percent and 21
percent, respectively, of the injury collisions in Watsonville. The top intersections for bicycle
collisions are shown in Table 2-3. The top seven corridors with bicycle-involved collisions
are presented in Table 2-4.
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TABLE 2-3. TOP INTERSECTIONS WITH HIGHEST NUMBER OF BICYCLE
INVOLVED COLLISIONS IN WATSONVILLE
JANUARY 1, 2011 TO DECEMBER 31, 2014
Intersection

Number of Collisions

Main Street

Rodriguez Street

4

Green Valley Road

Main Street

3

Freedom Boulevard

Airport Boulevard

3

Freedom Boulevard

Green Valley Road

2

Freedom Boulevard

Brennan Street

2

Rodriguez Street

5th Street

2

Lake Avenue

Lincoln Street

2

Freedom Boulevard

Stanford Street

2

Lake Avenue

Blackburn Street

2

Source: SWITRS
* Includes intersection-related collisions only.

____________________________________________________________________________________________________
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TABLE 2-4. TOP CORRIDORS IN WATSONVILLE WITH HIGHEST NUMBER OF
BICYCLE-INVOLVED COLLISIONS
JANUARY 2011 TO DECEMBER 2014
Street Name

# of collisions*

Freedom Boulevard

11

Main Street

11

Green Valley Road

9

Airport Boulevard

7

Lake Avenue

7

Lincoln Street

5

Rodriguez Street

3

Source: SWITRS
* Includes intersection-related collisions which will be reflected on both streets’ statistics.

2.3 ANALYSIS OF WATSONVILLE BICYCLE COLLISIONS
The evaluators used the City’s crossroads database to further analyze bicycle collisions and
to determine the primary collision factors of the bicycle involved collisions. They were also
analyzed to determine if there any differences between younger cyclists and older cyclists. A
larger timeframe was used in order to have a larger database of crashes. Between 2008 and
May 2015, there were 116 collisions involving bicycles. As shown in Table 2-5, less than
40% (43 out of 116) of the bicycle collisions involved cyclists under age 17, whereas over
60% involved cyclists age 17 and older. This is lower proportion of younger cyclists than
typically seen for smaller cities and suburbs.

TABLE 2-5. WATSONVILLE BICYCLE-INVOLVED COLLISIONS BY AGE OF CYCLIST
Bicyclist Under Age 17
Total

Motorist-atfault

43

12

Bicyclist Aged 17 and older

Cyclist- Unknown
at- Fault
29

Total

2

Source: City of Watsonville, Crossroads: 1/1/2008 – 5/15/2015

6

73

Total

Motorist- Cyclist-at- Unknown
at- fault
Fault
30

39

4

116
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The collisions were further analyzed to see determine the party-at-fault as determined by the
investigating police officer and recorded on CHP Form 555, either the motorist or the
bicyclist.. The bicyclists-at-fault were further broken down by age: under 17 and 17 and
older. It is useful to break cyclists into two categories based on age so that we can compare
apples to apples, i.e. since all drivers are at least 16 it makes sense to divide cyclists into
over 16 and under 16.

Since children have different skills, reasoning abilities and

knowledge of the law, we find that the collision patterns can be quite different between adult
and child cyclists. The finding are presented in Table 2-6 for two crash databases and two
slightly different time frames, the TIMS data base from 2008 to 2012 and the Crossroads
database from Watsonville from 2008 to May 2015. The findings of each database
corroborate each other. A little over one-third of all the bicycle collisions were considered to
be caused by the motorist, one-quarter were considered to be the fault of a cyclist under age
17, and over one-third were deemed to be caused by cyclists 17 and older. This is a fairly
typical pattern for small cities and suburbs with lots of children, i.e. the party-at fault in the
collision is usually fairly evenly distributed among all three categories. It is somewhat on the
low side for child cyclists at-fault, i.e. 25 % compared to 33%. This may be due to the fact
that Watsonville appears to have fewer child cyclists than a typical suburb and more
skateboarders and scooters. If these two modes were also included in the collision statistics,
it might show a higher percentage of child-at-fault collisions.

TABLE 2-6 WATSONVILLE BICYCLE-INVOLVED COLLISIONS BY PARTY-AT-FAULT
Timeframe

Motorist-At-Fault

Bicyclist Under Age Bicyclist Aged 17
and Older At-Fault
17 At-Fault

Total BicycleInvolved Collisions

#

%

#

%

#

%

#

2008 -2012 /1/

31

37

20

24

32

39

83

2008-2015 /2/

42

36

29

25

39

34

116

Source:
1) City of Watsonville, TIMS
2) City of Watsonville Crossroads. Does not total to 100 % because does not include “unknown”.

These collisions were then analyzed to determine the primary collision factor (PCF) as
determined by the investigating police officer as it relates to the Section of the California
Vehicle Code (CVC) that was violated. As shown in Table 2-7, the PCF for the bicycle____________________________________________________________________________________________________
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involved collisions reveals a wide range of causes. For motorist-at-fault collisions, the
highest PCF listed is CVC 218012A, (entering through highway-yield until reasonably safe)
which was the cited cause for 8 of the 30 motorist-at-fault crashes. This typically occurs
when entering a major street from a side street. The second highest PCF is CVC 21804A
(Public or private property, yield to approaching traffic so close as to constitute an
immediate hazard), seven collisions. This is often when motorists are entering a roadway
from a driveway. The third highest PCF is CVC 22107, six collisions (Unsafe turn, and/or
without signaling). This is often given as the PCF when a right-turning motorist does not
yield to a bicyclist who is proceeding in the same direction. Another two crashes were
assigned the PCF of CVC 22100A (Right turn at intersection, improper position). Based on
this analysis, it appears that right-turn crashes and turning onto roadways from side streets
and driveways are the biggest reason for motorist-at-fault collisions.
For cyclist-at-fault collisions, the results are very different when one analyzes child cyclists
vs. adult cyclists at-fault. The single highest PCF is CVC 21804A (Public or private property,
yield to approaching traffic so close as to constitute an immediate hazard) which constitute
almost one-third of the child-at-fault collisions, (9 out of 29). This may be due to children
being impulsive and not slowing to yield to cars when entering the roadway from driveways.
The second most common PCF for child cyclists-at-fault is 21650.1(Wrong-way riding), 4 out
of 29)
Curiously, adults in Watsonville are even more likely to suffer a collision due to wrong-way
riding. Over 50% (21 of the 39 crashes) where older cyclists were at-fault were due to wrong
way riding. Often this is due to wrong way riding on the sidewalk and then when the cyclist
enters the roadway at intersections, the cyclist is then wrong-way riding on the roadway.
The only way to tell whether the cyclists were riding entirely on the roadway or were riding
the wrong way on the sidewalk and the collisions occurred when they left the sidewalk to
cross the street is to read each individual police report.
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TABLE 2-7. BIKE COLLISIONS - PRIMARY COLLISION FACTOR BY AGE OF CYCLIST
AND BY PARTY-AT-FAULT
1/1/2008 - 5/15/2015
Cyclist ≤ 16

Cyclists ≥ 17 *

Primary Collision Factor

21202A
21451A

21453A

21453B

Biker
At-fault

Motoristat-Fault

Biker
At-fault

Motoris
t AtFault

Bicyclist, failure to use right edge of roadway.

2

1

5

0

Circular green signal, shall proceed but shall yield to vehicles
and pedestrians lawfully within intersection

0

0

0

0

2

0

1

0

1

0

0

0

Red or Stop, vehicles stop at limit line or X-walk. When
making right turn at a red light/stop sign driver required to
yield to any vehicle approaching so closely as to constitute an
immediate hazard.
After stopping, may turn right, or turn left from a 1-way street
to a 1-way street, but shall yield to peds and traffic

21650.1

Bicycle on roadway or shoulder required to be operated in
same direction as motor vehicles (Wrong-way riding)

4

0

21

0

21800A

Uncontrolled intersection, yield to first vehicle within.

0

1

1

0

21801A

Left turns or U-turns- yield until reasonably safe.

1

2

0

1

21802A

Entering through highway-yield until reasonably safe.

1

0

2

8

21804A

Public or private property, yield to approaching traffic so close
as to constitute an immediate hazard

9

1

4

6

21950A

Crosswalks, failure to yield to pedestrians within.

0

0

0

0

22100A

Right turn at intersection, improper position. (right turn hook)

0

0

0

2

22100B

Left turn at intersection, improper position.

0

0

0

0

22106

Starting or backing when unsafe.

0

1

0

1

22107

Unsafe turn, and/or without signaling.

2

0

1

6

0

0

1

1

2

1

1

0

Other

2

4

2

4

Unknown/not stated

3

1

0

1

29

12

39

30

22350
22450A

Unsafe speed for prevailing conditions (use for all prima facie
limits).
Stop sign, failure to stop at limit line, crosswalk, or entrance to
intersection.

TOTAL

Source: City of Watsonville Crossroads collision database and Michelle DeRobertis, P.E., BSA Evaluator
* An additional six collisions were undetermined as to the party-at-fault

____________________________________________________________________________________________________
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3. BENCHMARKING ANALYSIS – RESULTS AND SUGGESTIONS
3.1 BENCHMARKING ANALYSIS
Prior to the site visit to the City of Watsonville, on May 5, 2015 the BSA team conducted an
in-depth telephone interview with City staff regarding the City’s bicycle-related policies,
programs, and practices. The BSA team also reviewed the City’s website and relevant
documents. These policies, programs, and practices fall into four overarching areas:
•

Bikeway Planning, Design & Maintenance

•

General Plan/ Specific Plan Policies, City Standards & Ordinances

•

Procedures, Practices & Programs Regarding Traffic and Transportation

•

Intra- and Inter-Department Coordination and Cooperation

The City’s policies were analyzed with a benchmarking matrix in Table 3-1, which helps
compare Watsonville with national best practices. The benchmarking matrix categorized the
City’s responses to each issue as one of three levels:
•

Key Strengths (areas where the City is exceeding national best practices)

•

Enhancement Areas (areas where the City is meeting best practices)

•

Opportunity Areas (areas where the City appears not to meet best practices)

The remainder of this chapter describes each of the elements presented in Table 3-1 in
more detail. Section 3.2 describes the City’s Key Strengths. Section 3.3 presents the issues
and policy areas that are considered to meet current practices. Section 3.4 presents areas
with the most opportunity for improvement. The City may use this assessment in order to
select strategies for improvement based on local priorities.

____________________________________________________________________________________________________
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TABLE 3-1
SUMMARY OF PROGRAMS, POLICIES, AND PRACTICES
BENCHMARKING ANALYSIS FOR WATSONVILLE
Benchmark Topic

Key Strength

Enhancement

Opportunity

Bikeway Planning, Design & Maintenance

Bicycle Master Plan

Has an updated plan coordinated
with other elements of the
General Plan that addresses cyclist
accommodation on every arterial
and major street.

Attention to Crossing
Barriers (railroads,
freeways,
rivers/creeks)

Has a recently updated policy
and comprehensive inventory of
barriers. Has design guidelines
for addressing barriers.

Has a Bicycle Master Plan
but it may need to be
updated or might not
address cyclist
accommodation on every
arterial.

Does not have a Bicycle
Master Plan.

Has no policy but has
identified some barriers Does not have a policy or
and taken steps to
practice for addressing
improve bicycle access bicycle crossings of barriers.
across the barriers.

Existing Bikeway
Network

Includes a variety of bikeway types
(beyond the three basic types) to Includes only bike paths,
Includes only bicycle routes
bike lanes and bike
serve the many ages and abilities of
or no designation.
routes.
cyclists, such as bicycle boulevards,
buffered bike lanes, and cycle tracks

On-street Bikeway
Network
Implementation
Practices

Considers many options when
Implements treatments where
designing bikeways and retrofitting
Considers the level of
they fit within the right of way
roadways: road diets, parking
traffic stress when
and vehicle LOS is not
removal, traffic calming, and level selecting bikeway design.
affected.
of traffic stress..

Off-street Bikeway
Maintenance and
Implementation
Practices

Bicycle Project
Funding

Intersections and
Interchanges bikefriendly

Bikeway Facility
Surfaces
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Design & maintenance of
bike paths is the
responsibility of the Public
Works Department, and
bike paths are open 24 hours
a day.

Bike paths have extended
operating hours compared
to parks, such as until 10
p.m., but are not open 24
hours
a day.

Depends on grant
Has a dedicated annual funding
stream for bicycle projects and funding for projects, and
is successful in obtaining
local grant matches and is
grants.
successful in obtaining grants.

Bike path design and
maintenance is the
responsibility of the Parks
Department, or bike paths
have same time
restrictions as city parks,
such as dawn to dusk.

Only moderately successful
in obtaining grant funding or
has trouble spending funds
when grants are obtained.

Has bicycle-specific
enhancements at some
intersections and interchanges.

Has standard bike
treatments at some
intersections and
interchanges.

No bike treatments are
installed at
intersections and
interchanges.

Roadway surfacing program
prioritizes roadways that have
bike lanes or are bike routes.

Roadway surface is
acceptable on
bikeways, but
bikeway status is not
part of the pavement
management system
ranking criteria.

Roadway surface
conditions are poor on
some bikeways, and
maintenance is not
prioritized for bicycle
facilities.
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TABLE 3-1
SUMMARY OF PROGRAMS, POLICIES, AND PRACTICES
BENCHMARKING ANALYSIS FOR WATSONVILLE
Benchmark Topic

Key Strength

Enhancement

Opportunity

Bike-Transit
Accommodation

Buses are equipped with bike
racks, and bikes are permitted
Bicycles are
inside buses when racks are full
and the bus is less than 50% accommodated on buses
full. If there is rail transit,
only, limited to rack
bikes are permitted inside rail
capacity.
cars. No restrictions on folding
bikes on buses or rail.

Bicycles are not
accommodated on transit.

Bike-Supportive
Amenities and
Wayfinding

Supportive amenities, such as
parking, routing and wayfinding,
water fountains, and repair stations,
are found community-wide..

Bike-supportive amenities
are not provided in the
community.

Some bike supportive
amenities are found in
key areas.

General Plan & Specific Plan Policies and City Standards & City Ordinances
Complete Streets
Policy

Typical Street Cross
Sections

Dedications and
Improvements
Ordinance
General Plan:
Densities and Mixed
Use Zones

Has an updated Circulation
Element in conformance with
AB 1358 Complete Streets Act
of 2008.

Has a Complete Streets
policy, practice or
resolution.

Does not have a complete
streets policy, practice or
resolution.

Typical Street Cross Sections
include bike lanes on arterials
and collectors.

Typical Street Cross
Sections include bike
lanes on arterials.

Typical Street Cross
Sections do not include
bike lanes on arterials or
collectors.

Requires new
Requires new development to
development to dedicate
dedicate right of way fronting
right of way fronting the Does not have a Dedications
the site and to fund the
property or to fund the and Improvements ordinance.
construction of the public
construction of the right of
street to city standards.
way to city standards.
Has moderate to high densities in
Has moderate densities Has low density development
the central business area and
with separate land uses.
with separate land uses.
mixed-use zones.

Has adopted traffic impact
General Plan:
Has adopted significance
study guidelines that
Significance Standards standards to address the adverse require addressing impact Does not address impact
for Impacts on
impact of increased motor vehicle of increased motor vehicle on bicycling conditions.
Bicycling
traffic on bicycling conditions.
traffic on bicycling
conditions.
Specific Plans,
Overlay Zones

Plans are mixed-use and include
bike-oriented design, are bikeable
and/or stress placemaking.

Plans require cyclist
accommodation.

Plans do not address
bicycling needs.

Does not require new
Has traffic impact study
Requires new
guidelines and/or site review
development to consider development to consider
Development
internal circulation but not bicycle access to the site or
guidelines that require new
Standards and Traffic
internal circulation.
access to the site.
development to explicitly consider
Impact Studies
bicycle access to and within the
project site.

____________________________________________________________________________________________________
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TABLE 3-1
SUMMARY OF PROGRAMS, POLICIES, AND PRACTICES
BENCHMARKING ANALYSIS FOR WATSONVILLE
Benchmark Topic
Traffic Impact Fees &
Sustainable
Transportation

Bike Parking
Requirements

Sidewalk Bike Riding
Ordinance

Key Strength

Enhancement

Opportunity

Has a traffic impact fee policy that Has a traffic impact fee
Does not have a traffic
funds sustainable transportation
policy that funds both
impact fee policy or it only
sustainable transportation
but not roadway capacityfunds roadway capacity
and roadway capacity
increasing projects for motor
increasing projects.
increasing projects.
vehicles.
Enforces a bicycle
parking ordinance for all
developments, and a
program is in place to
install and maintain public
bike parking for existing
developments .

A bicycle ordinance for
off-street parking is in
place but has no
No bike parking ordinance or
program to install
program in place.
parking for existing
development or in public
right of way.
Has an ordinance
addressing children
Has an ordinance addressing
riding on sidewalks, or
children riding on sidewalks,
Has no ordinance addressing
riding on business
riding on business district
sidewalk bike riding.
district sidewalks, or
sidewalks, and riding the wrong
riding the wrong way on
way on sidewalks.
sidewalks.

Procedures & Practices & Programs Regarding Traffic and Transportation
Collection of Bicyclist
Volumes

Bicycle Collision
History and Collision
Reporting

Bicycle Traffic Control
Audit

Speed Limits and
Speed Surveys
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Collects bicyclist volumes
routinely with intersection counts Collects some bicyclist
and has a GIS database of
volumes, but not routinely.
counts.
Creates annual reports or
employs other comprehensive
monitoring practices.

Maintains a full inventory of
bicycle facility signs, markings,
and signals, preferably in GIS.

Reviews data only
following fatalities or
other high-profile
incidents.

Does not collect bicycle
volumes.

Does not have set practices
for bike-collision data review.

Maintains a partial
Does not have an inventory of
inventory of bicycle
bicycle signs, markings, and
facility signs, markings,
signals.
and signals.

Reviews speed limits
Employs comprehensive practice
only in response to
to proactively review speed limits
reported concerns,
Does not have set practices
such as USLIMITS2. Considers
frequent collisions or to
for speed limit reviews.
traffic calming before raising
keep in compliance
speed limits on bikeways.
with use of radar.

City of Watsonville
Bicycle Safety Assessment
August 2015
TABLE 3-1
SUMMARY OF PROGRAMS, POLICIES, AND PRACTICES
BENCHMARKING ANALYSIS FOR WATSONVILLE
Benchmark Topic
Bike-Oriented Traffic
Control

Key Strength
Considers induced cyclist
demand in evaluating
warrants for all-way stops
and traffic signals, or
considers roundabouts to
help cyclists cross major
streets. Also considers the
adverse impact of
unwarranted stop signs on
cyclists’ travel time.

Enhancement

Opportunity

Considers induced
cyclist demand in
evaluating warrants
for all-way stops
and traffic signals
to help cyclists
cross major streets.

Strictly applies MUTCD
warrants without
consideration of increased
bicyclist volumes and
other factors.

Bikeway and Bike
Parking Inventory

Maintains a full inventory of
existing and planned bikeways
and bike parking, and includes
bike projects in the CIP.

Maintains a full
Does not have an inventory of
inventory of bikeways
existing and planned
gaps and opportunity
bikeways and bike parking.
areas.

Bicycle Safety Audits

Has ongoing program that
includes bicycle safety audits.

Has some programs and
has conducted a bicycle
audit in the past.

Bicycle Coordinator

Has a bicycle coordinator or
designated staff person to
address bicycle planning,
access, and design issues in
all projects and between
departments.

Formal Bicycle (or
Bicycle/Pedestrian)
Advisory Committee

Has a formal and active Bicycle
Advisory Committee.

Does not have a bicycle
audit program.

Bicycle planning
and design issues
are addressed in
bicycle-specific
projects.

Does not have a
bicycle coordinator.
Does not routinely
address bike access
issues.

Has an ad-hoc Bicycle
Advisory Committee.

Does not have a Bicycle
Advisory Committee.

Uses social media/other
technology and brings
Does not have a formal public
Public Involvement
workshops/materials to other Has a web-enabled public
involvement or feedback
and Feedback Process
meetings to encourage a wide
feedback process.
process for bicycle planning
range of participants in public
or safety.
involvement.
Has a traffic calming
program but no
dedicated funding
source.

Traffic Calming
Program

Has a significant traffic calming
program with dedicated funding
source.

Transportation
Demand Management
Program

Has a transit-first policy,
Has basic TDM programs
extensive TDM program and/or
such as commuter check,
enforces parking cash-out
guaranteed ride home.
programs.

Does not have a traffic
calming program or the
program only includes speed
humps.

Does not have a TDM
program or policy.

____________________________________________________________________________________________________
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TABLE 3-1
SUMMARY OF PROGRAMS, POLICIES, AND PRACTICES
BENCHMARKING ANALYSIS FOR WATSONVILLE
Intra- and Inter-Department Coordination and Cooperation

Bicycle Safety Education
Program

Safe Routes to School
Program and Grant
Funding

In addition to bicycle safety
Has some traffic safety
curriculum in schools,
Does not have bicycle safety
provides brochures and/or education programs that
education programs.
addresses bicycling.
conducts education
campaigns.
Has an ongoing safe
Does not have an ongoing
routes to school
Has an ongoing safe routes to
safe routes to school program
program
or
has
received
school program and funding
and has not received funding
funding for recent
for recent projects.
for SRTS projects.
projects.

Has neighborhood-based
schools and coordinates with
Coordination with Schools
schools for bicycle
improvements.
Interagency and
Interdepartmental
Coordination

Bicycle Safety
Enforcement

Does not have neighborhoodbased schools.

Has identified obstacles and
Has not identified obstacles to
Has identified obstacles. improved inter-departmental
proactively implemented
efforts to overcome barriers.
coordination.
Police Department conducts
Police Department does not
Police Department
sustained bicycle safetyconduct bicycle safetyconducts
some
bicycle
related enforcement efforts,
related enforcement activities
safety- related
such as bike-related citations,
or does not have a traffic
patrols on bikes, warnings for enforcement activities.
safety officer.
wrong-way riding.

Emergency responders and
transit providers are
Coordination with
involved in all aspects of
Emergency Responders &
bikeway planning / design,
Transit Providers
including pilot testing.
Response times are
balanced with cyclist safety.
Coordinates with health
agencies in the planning of
Coordination with Public
bicycle facilities or programs
Health Agencies
and in the analysis of collision
data.

Economic Vitality

Has neighborhoodbased schools or
coordinates with
schools for bicycle
improvements.

Has several business
improvement districts
(BID) or progressive
downtown or commercial
district parking policies.

Emergency responders
Emergency responders and
and transit providers are
transit providers are not
involved in some aspects
involved in bicycle facility
of bicycle facility planning
planning and design.
and design.
Health agencies have
programs to promote
healthy lifestyles
through active
transportation.
Has a BID or
downtown or
commercial district
parking policies.

Source: M. DeRobertis, Tech Transfer Program, Institute of Transportation Studies, UC Berkeley
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Health agencies are not
involved in bicycle safety or
active transportation.
Does not have a BID
or downtown or
commercial district
parking policy.
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3.2 KEY STRENGTHS
(a) Off-street Bikeways Maintenance
The City of Watsonville has over ten miles of existing bike trails and a robust plan to expand
the system in its levees and adjacent to the sloughs. The trails are open 24 hours a day,
every day of the year. The Watsonville Public Works and Utilities agency is responsible for
the maintenance of the trails. These are both suggested best practices. The Trails and
Bicycle Master Plan contains recommended maintenance activities and schedules.
Suggestion for Potential Improvement
Adopt the maintenance schedule in the Trails and Bicycle Master Plan for sweeping and
trimming shrubs as standard practice.
Santa Cruz Metro Bus & Bike Policies

(b) Bike-Transit Accommodation
The ability to take bicycles on-board transit vehicles
increases the likelihood of multi-modal trips. Santa
Cruz Metro buses typically have bike racks that are
can hold two bicycles. If the rack is full, up to (2) bikes
can be accommodated inside the bus as long as the
bus is not already at full seated capacity. Folding
bikes are also permitted inside busses. There is no
rail service or light rail service in Watsonville.
Suggestion for Potential Improvement
Work with Santa Cruz Metro, Santa Cruz Regional
Transportation Commission and other stakeholders to

• All METRO buses are equipped with
front-mounted racks with space for three
standard size bikes.
• Use of bicycle rack is free to fare paying
customers, on a first-come, first-serve
basis. One bicycle per customer.
• Bicycles may be loaded at all posted
bus stops. You can request that the
operator kneel the bus for your
convenience.
• Bicycles are not permitted inside the
buses (except as described below).
o Folding bikes are allowed on the
bus on a space available basis.
Bikes must be folded and stored out
of the aisle and controlled by the
owner at all times.
o Standard size bikes are allowed on
the Hwy 17, Routes 40, 41, & 42.
Up
to
(2)
bikes
can
be
accommodated inside the bus as
long as the bus is not already at full
seated capacity.

install short-term and long-term bicycle parking at key
locations, including Park and Lot rides.
(c) Complete Streets Policy
AB 1358 the Complete Streets Act of 2008 requires all agencies which updated their
General Plans after 2011 to update their Circulation Element to “fully consider the needs of

____________________________________________________________________________________________________
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all users”. The City of Watsonville has updated its General Plan, and although it is currently
under litigation, it does meet the requirements of AB 1358.

Suggestion for Potential Improvement
Implementing the suggestions in this report will support Complete Streets goals, including
adopting new standard street cross sections. The following cities have established practices
for “Complete Streets and Routine Accommodations,” and may serve as models for
Watsonville:
• Fort Collins, Colorado’s Multi-Modal Level of Service Manual:
http://www.larimer.org/engineering/gmardstds/ApdxH_03_01_2013.pdf
• Sacramento Transportation and Air Quality Collaborative, Best Practices for Complete
Streets:
http://www.sacta.org/pdf/STAQC/FinalReportII_BPCompleteStreets.pdf
(d) Dedications and Improvements Ordinance
Watsonville requires developers to dedicate and improve the public street fronting their
property through conditions placed upon the project during the permitting process. In this
way, the City is able to procure sufficient public right of way to provide sidewalks, travel
lanes for future growth as well as bicycle access. However this practice is not included in the
Municipal Code.
Suggestion for Potential Improvement
Consider adopting an ordinance to formalize this policy. See Murrieta, California Municipal
Code Section 16.36.080 for an example.
(e) Bike-Oriented Traffic Control
Traffic control devices can be both a help and a hindrance to cyclists depending on their
application. Well-placed signals can help cyclists cross busy arterials. Unwarranted STOP
signs can add significantly to the travel time of a bicyclist, particularly on residential streets
where STOP signs are sometimes placed every block or two. Roundabouts are generally
bike-friendly and can replace the need for a four-way STOP which can unduly slow the
travel time of cyclists. The City of Watsonville considers the need for cyclists to cross busy
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streets. The City has implemented one roundabout and is considering installing more
roundabouts.
In

addition,

the

Neighborhood

Traffic

Management Program (NTMP) discusses
how STOP signs are not to be used as

Figure 3-1: Neighborhood-sized Traffic
Circle / Roundabout, Arcata CA

speed control or traffic calming tools. While
providing

all-way

stop

control

at

an

intersection may provide benefits in helping
pedestrians and bicyclists to cross the
street, they also unduly delay cyclists, since
it requires effort on the part of the bicyclist
to come to a complete stop then regain
their travel speed, typically 12 to 25 mph.
Other methods such as traffic circles,
particularly when designed as modern roundabouts with a YIELD on entry on all
approaches, provide traffic calming effects while still providing mobility for cyclists. Figure 31 shows a neighborhood traffic circle designed as a roundabout from Arcata, California.
Suggestion for Potential Improvement
Continue to consider roundabouts particularly as an alternative to four-way STOP sign
control or traffic signal control.
(f) Formal Bicycle Advisory Committee
Advisory committees serve as important sounding boards for new policies, programs, and
practices. A citizens’ bicycle advisory committee is also a key component of proactive public
involvement for identifying issues and opportunities. Responding to public concerns through
public feedback mechanisms represents a more proactive and inclusive approach to bicycle
safety compared to a conventional approach of reacting to collisions.
Watsonville has a South County Bicycle and Pedestrian Safety Working Group, composed
of representatives from the Santa Cruz Regional Transportation Commission (RTC), the City
of Watsonville, the Police Department, Pajaro Valley Unified School District, Health Services
Agency of Santa Cruz County and Youth Group Advocates. It meets every other month.
____________________________________________________________________________________________________

19

City of Watsonville
Bicycle Safety Assessment
August 2015
Given that Watsonville is the only city in South County, it serves essentially as the City’s
Bicycle and Pedestrian Advisory committee although it does address Santa Cruz county
issues as well.
(g) Public Involvement and Feedback Process
Responding to public concerns through public feedback mechanisms represents a more
proactive and inclusive approach to pedestrian and bicycle safety compared to a
conventional approach of reacting to pedestrian and bicycle collisions.
The City receives comments or complaints via phone calls, e-mails, mail, in-person and on
the City’s website. In addition, there is an online form at the RTC website for road hazards.
Suggestions for Potential Improvement
• Use social media such as Twitter and Facebook to advertise projects and solicit feedback
on pedestrian and bicycle issues.
• Consider adding a page to the City’s website dedicated to receiving public input regarding
transportation issues and a subsection for bicycling topics. This category or subcategory
may allow residents to file comments or complaints for traffic control devices or dangerous
conditions.
• Consider a special phone number or email address for bicycle/pedestrian – related
service calls.
(h) Coordination with Emergency Responders & Transit Providers
Emergency response and transit vehicles require special roadway design considerations
that sometimes conflict with bicycle and pedestrian optimal design criteria. One example is
the design of turning radii at intersections and the installation of traffic circles and
roundabouts. Bicycle and pedestrians benefit from the reduced vehicle speeds of smaller
curb radii, but larger vehicles, such as fire trucks, have more difficulty performing a turn
within the smaller radii. These conflicts require consensus building between the City and the
respective departments. Consensus building could include pilot testing of alternative
treatments, such as a model traffic circle in an open field or parking lot.
The Watsonville Valley Fire Department and Police Department are involved in the review
and planning of new developments and roadway design. The Santa Cruz Metro is involved
as needed when a roadway design may affect a bus route.
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Suggestions for Potential Improvement
Install an interim design or conduct pilot testing where a new design configuration may be
perceived as adversely impacting emergency response time.
3.3 ENHANCEMENT AREAS
(a) Bicycle Master Plan
A Bicycle Master Plan (BMP) documents a jurisdiction’s vision for improving bicycle
circulation and typically describes or recommends city policies, programs, and practices that
will advance this goal. A BMP often will contain site-specific (and prototypical) engineering
treatment suggestions for both on-street and off-street bikeways.
The City of Watsonville Trails and Bicycle Master Plan for the Watsonville Scenic Trails
Network was adopted in 2012. It focusses heavily on the off-street network to take
advantage of the natural beauty and opportunities provided by the shorelines of the many
sloughs. It was written as a conceptual planning study and also as a component of the
Watsonville Urban Greening Plan. As such it does not address many of the arterials in
Watsonville nor opportunities that collectors and residential streets could provide to the
overall bikeway network. While the plan does include Martinelli Street, there may be other
local streets that could serve to fill in the bikeway network.
Suggestion for Potential Improvement
• Update the Bicycle Master Plan to include all arterials and to consider selected collector
and residential streets to fill in gaps in the network as does Martinelli Street.
• The BMP could also include a policy section that documents and institutionalizes the
many good policies and procedures that the City currently has, as well as suggestions for
improvement.
• The BMP could prioritize projects for which to seek outside funding.
• Consider combining the next update of the BMP with a Safe Routes to School plan, and
coordinate it with the NTMP.
• See also suggestions under (c) below.
(b) Attention to Crossing Barriers

____________________________________________________________________________________________________

21

City of Watsonville
Bicycle Safety Assessment
August 2015
Manmade and natural barriers such as railroads, freeways, and creeks often interrupt cyclist
routes; it is only possible to cross such barriers at bridges or tunnels, which due to their
expense are often few and far between. This causes cyclists to travel much further than “as
the crow flies”. Additionally, crossing freeway barriers at interchanges is often associated
with vehicle-bicycle collisions (including severe injuries and fatalities).
Watsonville is virtually entirely on the east side of S.R. 1, with the coastal zone along the
west side so this freeway is not a major barrier to Watsonville cyclists’ in-town circulation.
There are no creeks and while the many sloughs do interrupt the street network, the
planned trail route along their shorelines will ameliorate the disruption to cyclists travel.
While there are no currently active rail lines, there is discussion about reactivating the Santa
Cruz Branch Rail Right-of-Way.
Suggestions for Potential Improvement
In the planning and design of reactivating the Santa Cruz Branch Railway, it is important to
maintain the ability for cyclists and pedestrians to cross the tracks at frequent intervals.
Providing nonmotorized-only crossings in addition to roadway crossings would help cyclists
and pedestrians maintain the access that they currently have, given that it is inactive. The
nonmotorized crossings could be at-grade or grade separated, and the location(s) are
selected such that travel time between destinations being connected is minimized.
(c) Existing Bike Network
The City has a good existing network of bikeways consisting mainly of bike trails and a few
key roads with bike lanes. It also has Class 3 “bike route” facilities, as well as some roads
with the shared lane marking known as a “sharrow”.
There are several variations of bikeways such as buffered bike lanes, (recently added to the
November 2014 California MUTCD), bike routes such as bicycle boulevards, and Class IV –
Separate Bike Lanes that the City could consider to appeal to a wider range of bicyclists.
The latter, also known as cycle tracks, was just added to the State of California Streets and
Highways Code (SHC) in September 2014, as a distinctly different design treatment; SHC
890.4 was amended to add the following definition: “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
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protected from vehicular traffic. Types of separation include, but are not limited to, grade
separation, flexible posts, inflexible physical barriers, or on-street parking. “
All of these types of bikeways tend to decrease the level of traffic stress experienced by
bicyclists, as shown in a study by the Mineta Transportation Institute
http://transweb.sjsu.edu/project/1005.html),

(see:

and would appeal to the majority of the

population.
Suggestions for Potential Improvement
• In the next update of the Watsonville Trails and Bicycle Master Plan, include all arterials
as a potential bikeway. Consider locations for separated bike lanes (cycle tracks), bicycle
boulevards, and buffered bike lanes.
• Consider creating an Active Transportation Plan to encourage safe and efficient bicycle
and pedestrian facilities throughout the City (with a focus beyond the trail system).
(d) Bike Network Implementation Practices
Evaluating existing and future bikeways in terms of Level of Traffic Stress (LTS) could help
prioritize cost-effective treatments that have the highest impact. The City considers traffic
calming to reduce vehicle speeds and narrowing travel lanes when planning bikeway
treatments, but it does not actively consider measures that might affect vehicle level of
service.
Suggestions for Potential Improvement
• Evaluate existing bicycle network in terms of traffic stress (LTS) according to the Mineta
Institute methodology and prioritize segments with high traffic stress for improvements.
• Use LTS to strategically implement bikeways and traffic calming treatments that would
improve LTS of existing bikeways.
(e) Funding
A dedicated, annual funding stream for bicycle projects ensures that some level of bicycle
projects will be implemented regularly, even incrementally such as bicycle detection at traffic
signals. Dedicated funding also reflects the importance of bicycle and pedestrian projects to
a jurisdiction. Although Watsonville does not dedicate a portion of its General Fund to
bicycle projects, many cities have implemented a fairly complete bikeway network primarily
____________________________________________________________________________________________________
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through dedications and grant funding.

Watsonville has been fairly successful at

implementing its trail network.
Suggestions for Potential Improvement
• Consider grant applications to implement new bikeway projects.
• Consider dedicating a portion of the General Fund for non-motorized transportation
projects and programs.
• Increase the proportion of CIP funds dedicated to bicycle and pedestrian projects.
(f) Intersections, Interchanges, and Crossings
Large intersections and interchanges as well as uncontrolled crossings can often deter
walking and biking due to high speeds, high number of conflict points (turning movements),
and high level of exposure while crossing a large intersection. Decreasing the level of risk to
walk and bike through an intersection can improve the experience of existing pedestrians
and bicyclists while making the choice to walk and bike more attractive to potential
pedestrians and bicyclists.
Actuated traffic signals that do not detect cyclists are problematic, since cyclists will need to
dismount to push the pedestrian button, if there is one, or be forced to proceed on the red
indication.

In addition, particularly for side streets crossing a major street, the typical

minimum green time is insufficient for a cyclist to clear the intersection.
In Watsonville, all new and modified actuated signals are designed to detect bicyclists as
required by law but many existing signals cannot detect cyclists. If the City receives a
complaint about a nonresponsive signal, they will make field visit to fine tune the sensitivity.
Suggestions for Potential Improvement
• Restripe the few locations where the bike lane was striped to the right of the right-turn
lane, e.g. Main Street.
• There are some right-turn lanes on streets both with and without bike lanes where the bike
lane is dropped or does not exist. If this is due to lack of width for both a bike lane and
right-turn only lane, consider striping bike lanes or Sharrows on the left side of right-turn
lanes to encourage cyclists to stay out of the right-turn hook zone, (see Figure 3-2).
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• Where there is a significant amount of both motor vehicle and bike-right-turning traffic,
consider striping both a through bike lane and a right-turn only bike lane, as shown in
Figure 3-3.
• Consider creating an implementation plan to review all signalized intersections for their
ability to detect cyclists, and apply for funding to modify detectors as needed. Suggestions
for bike timing and detection at signalized intersections are presented in Section 4.5.

Figure 3-2: Right-turn Only Lane Marked with Bike Lane on Left

Figure 3-3: Through Bike Lane and Right-turn Only Bike Lane

____________________________________________________________________________________________________
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(g) Roadway Surfaces
The quality of a roadway surface along roadways and bikeways is an important
consideration when choosing to bike. Rough surface on the right side of the roadway where
cyclists ride or in a bike lane creates an uncomfortable bicycling experience and may also
pose safety hazards.
Watsonville considers the surfaces for bike lanes to be generally acceptable throughout the
City. Routine maintenance occurs, but roadways with bicycle facilities are not prioritized.
Residents can make requests for improvements or maintenance on the City’s website.
Suggestions for Potential Improvement
•

Evaluate roadway surface quality where bicycle lanes and bicycle routes are
designated.

•

Prioritize maintenance of roadways where bicycle facilities are present.

•

Prioritize debris removal on roadways where bicycle facilities are present.

(h) Bicycling Supportive Amenities and Wayfinding
While a bikeway network is the most obvious way to provide for bicycling, there are many
complementary elements and programs that encourage and support cycling. These include
preparing and distributing bikeway maps, installing wayfinding and destination signage. In
some jurisdictions, water fountains and bike maintenance stations can be useful. Bike
parking is also an essential component of a city’s bikeway support program, and is
discussed in a separate section below.
Wayfinding can both encourage bicycling and enhance safety by navigating cyclists to
facilities that have been enhanced for bicyclist use. When bike trails intersect streets, signs
indicating the names of cross streets are essential. Some cities with well used bike trails
provide water fountains and information about the locations of nearby bike shops or
restaurants.
Currently, Watsonville has a many slough trails but few signs directing the public to these
trails were observed. Such signs also serve as advertisement to those who don’t know
about the trails that exist. In addition, directional signs with distance to specific destinations
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(e.g. City Hall 1.0 mi.) can help new cyclists learn where the trails go and how far away
certain destinations are.
Suggestion for Potential Improvement
• Create and deploy a bicycle wayfinding strategy citywide.
• Develop and implement a plan for bicycle supportive amenities.
• Consider producing a bike map, possibly in conjunction with Santa Cruz County, that
shows existing bikeways, bike/pedestrian bridges if any, and other useful information to
cyclists such as bike shops and the rules for bikes on transit. The map could also have
some Do’s and Don’ts to help educate cyclists on safe biking behavior (see Appendix C
for examples).
(i) General Plan: Densities and Mixed-Use Zones
Planning principles contained in a city’s General Plan can provide an important policy
context for developing bikeable and walkable areas. Transit-oriented development, higher
densities, and mixed land uses are important planning tools to promote active
transportation.
Watsonville’s Land Use Element contains three levels of residential density as well as
commercial and industrial areas. There is a compact downtown and several arterials have
strip commercial as well as shopping centers with off-street parking. There are no
designated mixed-use zones but the three Specific Plans have mixed land use. Residential
parking requirements vary based on density of development. Commercial parking
requirements vary based on the specific use. Parking cannot be unbundled or shared
between uses; each use must provide its own parking to meet the city’s requirements.
Suggestions for Potential Improvements
• Consider coordinating with the transit providers and future rail line on the location of future
denser land uses so that they are placed near transit stations and trunk lines.
• Enhance pedestrian- and bicycle-friendly goals, policies, and actions defined in the City’s
General Plan, possibly through the development of an Active Transportation Master Plan.
• Establish transit and auto vehicle policies that support a balanced multi-modal
transportation network.
(j) Specific Plans, Overlay Zones, and Redevelopment Areas
____________________________________________________________________________________________________
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Instituting bikability and walkability within specific plans and redevelopment areas ensures
that future neighborhoods are planned considering multiple travel modes. Efficiently and
safely connecting planning areas to the rest of the City can also encourage walking and
biking for nearby trips.
Watsonville has three adopted specific plans and high-connectivity grid street systems are
sometimes required with new developments.
Suggestions for Potential Improvement
• Implement connections between cul-de-sacs to promote bicycle and pedestrian mobility
between and within specific plan areas.
• Stress bikability and walkability design concepts within planning areas such as narrower
travel lanes, roads with bike facilities, high-visibility crosswalks, low-stress bikeways,
wayfinding signs, and other bicycle-friendly design treatments.
(k) Bike Parking
Safe and convenient bicycle parking is essential for encouraging bicycle travel including
work places and errands and shopping trips. Bicycle parking can also facilitate last-mile
connections between two modes, such as bicycle parking at bus stops. To be effective,
bicycle parking needs to be visible and secure and have enough capacity to accommodate
bicycle demand, both long-term and short-term. Long-term and short-term parking can be
implemented through a bicycle parking ordinance as does the City of Palo Alto and Oakland,
CA.
There is a public bike rack at City Hall and other civic buildings. The City has no official
program to install bike racks on City property or public sidewalks. There also is no
mechanism to install bike parking at existing developments. There is an ordinance or zoning
code that requires new developments to install bike parking.
Suggestions for Further Enhancements
• Amend the ordinance that requires new development to provide bike parking to
differentiate between short-term parking (typically an hour or two-hour duration, for
customers) and long-term parking, (typically 8-10 hours, for employees).
• Adopt design standards for the correct placement of bike racks.
• See City of Palo Alto, Oakland CA and/or Seattle WA, and Reference P3 in Appendix B
for examples of good ordinances as well as good design standards.
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• Consider implementation of “branded” racks for the City for public bike parking (i.e. with a
unique design or City symbol).
• Consider bicycle parking requirements for any future public parking garages and at multifamily housing developments.
• Consider providing or requiring valet bike parking or otherwise monitored parking at public
events and festivals.
(l) Sidewalk Bike Riding Ordinance
Typically a sidewalk bike riding ordinance is adopted to accomplish one or both of the
following:
1. The ordinance prohibits bike riding in downtown areas or on business district
sidewalks and/or other sidewalks with high volumes of pedestrians. The reason is
that mixing bicyclists and high pedestrian volumes on facilities that are not designed
for mixed use results in safety issues for both pedestrians and bicyclists.
2. The ordinance either prohibits bike riding by adults on all sidewalks or explicitly
permits children to ride on sidewalks in residential areas. The reason for prohibiting
adults to ride on sidewalks is based on the fact that while children tend to ride at
speeds closer to a pedestrian’s, adults on average ride much faster. This makes
sidewalk riding unsafe since they enter intersections at speeds much faster than a
pedestrian and drivers do not scan for them and often cannot see them more than
ten feet away due to intersection design. Also it is unsafe due to the fact that
sidewalk riding tends to encourage wrong-way riding, resulting in the types of
collisions discussed in Chapter 2.
The City of Watsonville Municipal Code (WMC) section 4-1.02 simply states “It shall be
unlawful to ride a bicycle upon any sidewalk” without allowing for children to ride in
residential neighborhoods or without addressing wrong-way riding. WMC further states in
4-1.17 that “No person shall ride, operate, or use any coaster, skateboard, toy vehicle, roller
skates, or similar devices upon any public street, nor shall any person ride, operate, or use
any coaster, skateboard, toy vehicle, roller skates, or similar devices upon any sidewalk
within a business or commercial district.” Given the number of children who skateboard or
scooter to school, the current Municipal Code is incompatible. Section 4-1.04 states that “No
person residing in the City shall operate a bicycle on any public street or sidewalk, or upon
____________________________________________________________________________________________________
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any public path set aside for the exclusive or semi-exclusive use of bicycles, unless such
bicycle has been licensed under the provisions of this chapter”. This is followed by ten
appurtenant sections that are related to the implementation of bicycle licenses. According to
City staff and the traffic sergeant, bicycle licensing is not being implemented or enforced;
there is no “fund” for bicycle infrastructure, as mentioned in WMC Section 4-1.14.
Furthermore, as described in Appendix D, bicycle licensing is: a) ineffective at improving
bicycle safety or recovering stolen bikes, and b) an unnecessary administrative burden for
the City.
Suggestions for Further Enhancements
Given the collision history described in Chapter 2, wrong-way riding is an issue in
Watsonville for both adults and those under age 17. The City of Watsonville could consider:
• amending the Municipal Code to prohibit wrong-way riding on sidewalks outside of
residential areas. The intent would be to issue warning tickets to educate and improve
behavior not to impose fines or to create a financial burden on cyclists.
• amending the Municipal Code to explicitly allow children under the age of 13 to ride bikes
on sidewalks in residential areas.
• amending the Municipal Code to explicitly allow scooters and skateboards on roadways
and/or sidewalks in residential areas.
• amending the Municipal Code to delete sections 4-1.05 to 4-1.4 pertaining to bicycle
licensing.
(m)

Collision

History

and

Collision

Reporting

Practices
The City has an up-to-date Crossroads database that is
accessible by both the Public Works and Police
Departments. The traffic officers will alert Public Works
when there is a bicycle-involved collision. The Police
Department reviews all collisions involving a major injury,
and also conducts an annual review of all Primary
Collision Factors. The Public Works and Utilities agency
does not conduct a regular annual review.
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Suggestions for Further Enhancements
It is suggested that the Public Works and Utilities Agency consider the following additional
collision review practices:
• Keep a Collision “Pin” map in traffic engineering to highlight bicycle, pedestrian and auto
collision locations as they occur. See Figure 3-4 for an example.
• Prepare monthly collision status reports that can be used as a basis for the meetings
suggested in 3.3(v) below.
• Conduct annual field visits to the top collision locations for a more complete safety
assessment.
(n) Bicycle Traffic Control Audit
A GIS-based inventory of traffic control devices would assist in project coordination with new
development, roadway resurfacing and other City departments. This inventory would ideally
include location, date of installation, type and size, material (for pavement markings) and
condition. Watsonville keeps a detailed inventory of all signalized intersections; they have an
excel spreadsheet, as well as a GIS layer of all signalized intersections.
The California Manual of Uniform Traffic Control Devices (CAMUTCD) Section 4D.105
states that “All new limit line detector installations and modifications…..shall either provide a
Limit Line Detection Zone in which the Reference Bicycle-Rider is detected or be placed on
permanent recall or fixed time operation. Refer to CVC 21450.5”. Ideally all existing signals
would be retrofitted to detect bicycles. Keeping a log of which intersections currently meet
this standard and which locations are candidates for upgrading will help the City assess its
back log and whether there is a need to apply for funding to accelerate the implementation.
Suggestions for Potential Improvement
• Consider developing a GIS-based inventory of all signs and markings, particularly those
for bicyclists, pedestrians and school-related devices.
• Consider adding to the existing inventory of signalized intersections the status of which
intersection approaches have been upgraded to have bike detection, and the date
upgraded, and when last adjusted.
• Consider developing a plan to obtain funding to retrofit all existing signals to detect
bicycles.
____________________________________________________________________________________________________
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(o) Speed Limits and Speed Surveys
As shown in Figure 3-5, pedestrian and bicyclist fatality rates increase exponentially with
vehicle speed. Thus, reducing vehicle speeds in key biking and walking zones may be one
of the most important strategies for enhancing safety for active modes. A recent policy
directive from the California Department of Transportation, pursuant to the California Vehicle
Code (CVC) and resulting in changes to the California Manual on Uniform Traffic Control
Devices (CAMUTCD), provides state and local municipalities with the authority to reduce the
posted speed limit if an engineering and traffic study demonstrates that a different (lower)
speed limit may be a better fit based on local conditions. The allowable reduction is five
miles per hour (mph) from what the posted speed limit would be if solely based on the 85th
percentile speed of free-flowing traffic.
In Watsonville, speed surveys are conducted every seven years following CAMUTCD
guidelines. Speed limit signs are typically posted on arterials and collectors.
Suggestions for Potential Improvement
• Consider pedestrian and bicyclists volumes when setting speed limits and employ traffic
calming strategies in locations where speed surveys suggest traffic speeds are too high.
• Explore the establishment of 15 mph school zones.
• Ensure design standards do not contribute to a routine need for traffic calming.
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Image source: http://www.nhtsa.dot.gov/people/injury/research/pub/Image3.gif

Figure 3-5: Fatal - Injury Rates by Vehicle Speed

(p) Inventory of Bikeways and Parking
A GIS-based bicycle facility inventory, including on-street bicycle facilities and bicycle
parking, enables project identification and prioritization, as well as project coordination with
new development, roadway resurfacing, etc.
Watsonville has an inventory of existing bikeways in GIS, but does not specifically call out
gaps or planned bikeways. There is no inventory of public bike parking other than in public
garages.
Suggestion for Potential Improvement
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• Develop an inventory of existing and missing bikeways in GIS format. This could also
indicate which are included in the Capital Improvement Program (CIP) and other city
documents. This could be done in conjunction with the Bikeway Master Plan, (see 3.3(a)).
• Identify gaps in the bikeway network.
• Include an inventory of existing bike parking in the public right of way or for public use.
(q) Bicycle/Pedestrian Coordinator
A pedestrian/bicycle coordinator provides guidance for pedestrian/bicycle planning efforts
and oversees implementation of plans, and serves and a connection between planning and
public works for bicycle-related issues. They often are the lead grant-writer for bicycle,
pedestrian and safe route to school grants, and take an active role in providing appropriate
bicycle parking. They also staff the bicycle advisory committee and assist with other
community outreach efforts. While Watsonville does not have a position called
Bicycle/Pedestrian Coordinator, they have been successful at accomplishing may of the
above tasks including applying for and receiving some bike / pedestrian grants. Given that
Watsonville is a relatively small city, a half-time position may be sufficient for its needs.
Suggestion for Potential Improvement
• Hire or designate a half-time Pedestrian/Bicycle Coordinator to facilitate interdepartmental
coordination, grant writing, bike parking and act as a staff liaison to advocacy groups and
schools.
On the Public Works and Utilities Department webpage, designate which Staff person is the
key point person for bicycle/pedestrian issues.

(r) Traffic Calming Programs
Neighborhood Traffic Management Programs (NTMP) contain the city policies for evaluating
and implementing traffic calming. They describe the standard traffic calming treatments that
the City agrees to consider and often contain criteria for their implementation. NTMPs also
typically describe the City’s process for receiving and evaluating neighborhood requests and
establish a consensus threshold needed from the neighborhood to proceed with
implementation.
Controlling speeds and volumes on residential streets is the best way to preserve these
streets as bike-friendly roadways for bicyclists of all ages and abilities. It is especially helpful
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for school-age children who primarily rely on local streets to get to their neighborhood
schools.
Watsonville adopted a Neighborhood Traffic Management Plan (NTMP) in 2001 composed
of engineering, enforcement and education components. It recognizes that bicycling and
walking are important activities on residential streets. The Watsonville NTMP establishes a
process for requesting traffic calming and describes three progressive tiers of strategies, the
third tier being engineering i.e. physical devices.
Suggestions for Potential Improvement
• Traffic calming is an integral part of creating a successful Bicycle Boulevard. The NTMP
could be coordinated with a bicycle boulevard plan so that they complement each other to
serve two purposes at once. The City could also consider:
• Increasing the annual budget or applying for outside funding to allow for additional traffic
calming implementation, as needed.
• Consider employing a full range of traffic calming tools, including speed tables, chicanes,
and other devices to control speeds and volumes.
• Refer to the following resources for traffic calming best practices:
o

www.trafficcalming.org

o

Traffic Calming Guidelines from the City of Danville:

(http://issuu.com/townofdanville/docs/ntmpbooklet?e=0)
o

Traffic Calming Guidelines from the City of Anaheim:
(http://anaheim.net/depts_servc/pub_works/TRAFFIC/NTMP_2008.pdf)

o

Traffic Calming Guidelines from the City of La Habra:
(http://www.ci.la-habra.ca.us/article.cfm?id=191).

(s) Bicycling Safety Education Program
Education is a critical element for a complete and balanced approach to improving bicycle
safety. Education campaigns may focus on bicyclist of all ages. Of particular importance is
the education of school children, where lessons learned young often remain as good habits
into adulthood.

This is consistent with General Plan Policy CIR 8.14. Some California

schools include bike safety as one element of the Physical Education curriculum; the cities
of Palo Alto and Davis are good models.
____________________________________________________________________________________________________
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The Watsonville PD makes bike safety education presentations on request. There are also
occasional bike rodeos for elementary school students. In addition, the County health
agency holds classes and provides information regarding helmet use and bike safety. The
high school has a class on bike repair, assembly and maintenance through its regional
occupational program.
Suggestions for Potential Improvement
• Continue the police department’s efforts to work with the school district to implement
school onsite training, bicycle rodeos and other activities to directly reach school children.
Ideally, each school would have at least one presentation annually.
• Consider coordinating with the county health agency to create a Watsonville
safety
brochure to be distributed to schools and placed in public areas including City Hall,
libraries and commercial areas.
• Consider engaging local advocacy groups to organize and support bicycling education
and encouragement events that target non-school aged populations
• Consider incorporating bike /scooter / skateboard safety into the middle school curriculum.
The following organizations have school curriculum information on their websites, which
may be a resource for the City:
o

Bicycle Transportation Alliance of Oregon at:
http://btaoregon.org/resources/#classroom

o

Safe Routes to School Partnership:
www.saferoutespartnership.org/state/5638/5722

(t) Safe-Routes-to-School Program and Grant Funding
Safe Routes to School programs encourage children to safely walk or bicycle to school.
They are important both for increasing physical activity (and reducing childhood obesity) and
for reducing traffic congestion associated with school drop-off (as much as 30% of morning
peak hour traffic). Funding for Safe Routes to School programs and/or projects is available
at the state (see: http://www.dot.ca. gov/hq/LocalPrograms/saferoutes /sr2s.htm) and
federal levels (see: http://www.dot.ca.gov/hq/LocalPrograms/saferoutes/srts.htm).
Watsonville has successfully applied for Safe Routes to School funding, has completed one
and has one in progress. They have focused mainly on improved intersection crosswalks,
and associated school area signing and pavement markings and other pedestrian
improvements.
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Suggestions for Potential Improvement
Consider creating a Safe Routes to School Program, for elementary, middle and high
schools to educate and encourage walking and biking to school. Key steps towards
implementing a successful program include:
• Form a steering committee for developing a Safe Routes to School Plan; the committee
could be comprised of City staff, school district staff, PTA leaders, and other stakeholders.
• Develop a formal Safe Routes to School Plan that identifies the suggested routes to
school for each school and the associated infrastructure improvements along those
routes. It could also include education / encouragement needs.
• Apply for a grant funding to help fund a staff position to manage the noninfrastructure
(education/encouragement) program
• Continue applying for grant funding for infrastructure projects. Some of the suggestions in
this report may be eligible.
(u) Coordination with Schools
Having neighborhood-sized schools dispersed throughout a community, as opposed to
mega- schools on the periphery, is a key ingredient for encouraging walking and bicycling to
school. Schools with large student populations by definition must draw students from a wider
geographic area, making biking and walking to school less feasible. Also easements for
walking paths between property lines and schools allowing pedestrian access from the back
and sides of a school can shorten the walking distance for those students living in adjacent
neighborhoods.
The City and the Pajaro Valley Unified School District appear to communicate well about
traffic issues affecting schools and on safe routes to school grants. The school district has a
representative on the South County Bicycle and Pedestrian Safety Working Group.
Watsonville is generally well designed with respect to having neighborhood elementary and
middle schools.
Suggestions for Potential Improvement
• Evaluate whether allowing students to access from the back side of the school would
make walking to school more feasible.
____________________________________________________________________________________________________
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• Work with the local school districts to establish a policy on neighborhood-sized and
pedestrian-oriented schools for any future new or relocated schools; this would encourage
school locations within existing neighborhoods rather than on the periphery.
(v) Inter-agency and Inter-Departmental Coordination
Bicycle-related policies and designs involve many departments with the City as well as
outside agencies. The most important agencies with the city are Public Works and Utilities,
Planning and Police Department. The most important outside agency is Caltrans which has
jurisdiction over Main Street, East Lake Avenue and four blocks of East Beach Street, which
are State Route 152, and East Riverside Drive, which is State Route 129.
Institutional coordination associated with multiple agencies is necessary because of nonlocal control of right-of-way and differing policies regarding pedestrian and bicyclist
accommodation. For example, local Caltrans policies have historically discouraged
proposals for bike lanes and other bicycle or pedestrian-oriented improvements, whereas
Caltrans Deputy Directive 64-R2 supports complete streets designs on all state highways:
http://www.dot.ca.gov/hq/tpp/offices/ocp/docs/dd_64_r2.pdf. DD64-R2 instructs Caltrans to
consider multimodal needs and engage in collaborative community planning. These policies
may reduce institutional challenges, and the City may work with Caltrans and other agencies
to identify new opportunities for joint planning of transportation facilities.
Suggestion for Potential Improvement
• Continue to investigate relinquishment of state routes to City control.
• Consider monthly or bimonthly meetings between the Public Works and Police traffic staff
to discuss bike, pedestrian and traffic safety issues, collision history and enforcement
activity.
(w) Bike Safety Enforcement
Enforcement of bicycle right-of-way laws and speed limits is an important complement to
engineering treatments and education programs. The City has traffic safety officers as well
as police patrols on bicycles and on foot occasionally.
Suggestions for Potential Improvement
• The City Public Works and Police Department could consider closer coordination to
compile bike collision data, which can be used to evaluate priority locations for targeted
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enforcement and educational warnings on such issues as wrong-way riding. See also
3.3(v) above.
• At the beginning of the school year, consider increasing enforcement near schools of
motorists who violate the right of way of school-age bicyclists and pedestrians.
• Consider a “warning ticket program for youth and adults who are observed riding the
wrong-way on sidewalks and on roadways and other unsafe practices.
• Implement sustained bicycle safety enforcement efforts and involve the media. Use
enforcement as an opportunity for education by distributing bicycle safety pamphlets inlieu of, or in addition to, citations.
• Train officers in bicycle safety enforcement principles. The Madison, Wisconsin
Department of Transportation has developed a DVD in collaboration with the Madison
Police Department to train traffic officers in pedestrian and bicycle issues (for more
information see http://www.walkinginfo.org/library/details.cfm?id=2865).
(x) Coordination with Public Health Agencies
Healthcare professionals can provide valuable input into safety risks and needs of bicyclists.
The Active Living by Design program of the Robert Wood Johnson Foundation serves as a
model program to establish innovative approaches to increase physical activity through
community design, public policies, and communication strategies (see webpage:
www.activelivingbydesign.org). The County’s health agency participates in the bi-monthly
South County Bicycle and Pedestrian Safety Working Group.
Suggestions for Potential Improvement
The City could coordinate with local hospitals to gather information on Emergency Room
visits due to bicycle-vehicle collisions. Underreporting of bicycle-vehicle collisions is a
documented problem nationwide. The City could work with the Heath Services Agency of
Santa Cruz County to discuss opportunities for coordination on policies and potential grant
opportunities.
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3.3 OPPORTUNITY AREAS
(a) Typical Street Cross Sections
The City has adopted standard street cross sections for several streets types, including local
streets, collector streets, industrial streets and arterials. None of the roadway cross sections
include bike lanes. The local street cross section of 34 feet is at the wide end of the range
suggested for low volume residential streets and prima facie speed limit of 25 mph.
Suggestions for Further Enhancements
Consider revising the City’s Typical Street Cross Sections as follows:
Arterials: Currently Watsonville’s standard arterial width is 64 feet curb to curb, which allows
for four 12-foot lanes and two 8-foot parking lanes. Alternatively it could allow for a buffered
bike lane in lieu of the parking lanes - the standard detail is silent on how this to allocate the
64 feet roadway width. Without being explicitly specified, there is no assurance the bike
lanes will be provided. Given the number of wrong-way and sidewalk bike riders, Watsonville
might benefit from cycle
tracks or buffered bike
lanes, which provide an
experience

that

feels

Figure 3-6: Buffered Bike Lane on S.R. 35 - Sloat
Boulevard in San Francisco

more like sidewalk riding
but is much safer for the
cyclists as well as the
pedestrians. The 2014
California
contains

MUTCD
guidance

buffered

bike

Caltrans

is

lanes.
currently

developing
guidelines

for

design
for

cycle

tracks; in the meantime, the references in Appendix B can assist cities.
Collectors: Currently Watsonville’s standard collector width is 40 feet curb to curb, allows for
two 12-foot lanes and two 8-foot parking lanes. Although the standard detail is silent on how
to allocate the width, the implication is for on-street parking. Typical collectors have sufficient
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traffic volumes to benefit from bike lanes. Consider changing the standard cross section to
48 feet to allow for two travel lanes
and 5- to 6-foot bike lanes.

Figure 3-7: Residential Street Cross Section
Local Streets: Currently Watsonville
standard width for local streets is 34
feet. Consider reducing the cross
section for residential local streets
which have or are projected to have
less than 3000 vehicles per day
(vpd) to 28 - 32 feet. ADTs of 3000
can easily be accommodated on
narrower roads and this also helps to
keep the travel speeds closer to 25
mph. This reduces the need to

Source: Oregon Neighborhood Street Guidelines

implement traffic calming measures
later. AASHTO states that 9-foot lane widths are acceptable for local streets, which would
reduce the cross section to 32-34 feet assuming seven or eight-foot parking lanes,
respectively.
ITE’s Residential Street Design and Traffic
Control cites typical pavement width for
residential streets of between 22 and 36

Figure 3-8: Residential Street
Parking Bays off Pavement

with

feet and states “the width of these (wider
cross sections e.g. 38+ feet) streets
visibility encourages fast driving”.
Cross sections less than 34 feet are
consistent with many local and state
guidelines including Oregon as shown in
Figure 3-7. More innovative options the
City

could

consider

include

providing

parking bays that are not part of the
pavement so that the street appears narrower. For an example, see Figure 3-8.
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The City could also consider a design treatment called a woonerf, which is a residential
street design pioneered in The Netherlands in the 1960’s and quickly spread to Germany
and other countries. A woonerf is a
residential street that is constructed or
retrofitted whereby the street hardscape

Figure 3-9:
Germany

Typical

Woonerf

in

and landscape influence drivers to maintain
a travel speed of about 5 mph. One
variation of a woonerf is show in Figure 3-9.
They are described in more detail in
Appendix E.
Cul-de-Sacs: the City’s cross section for a
cul-de-sac shows a width of 34 feet.
Consider reducing the width for a residential cul-de-sac to 24-28 feet. Require connectivity
via a pathway at the end of the cul-de-sac for pedestrians and bicycles. Consider allowing
the entire cul-de-sac to be designed as a woonerf, as mentioned above for residential
streets and described in Appendix E.
(b) General Plan: Significance Criteria
A city’s General Plan is a key opportunity to establish the framework for pedestrian and
bicycle orientation. The Circulation or Transportation Element of the Plan typically assigns
roadway typologies, which can include a layered network approach with prioritized corridors
for transit, bicycle, and auto travel. The General Plan also identifies significance standards
to assess impacts to the roadway network, such as automobile level of service, but often
they fail to include criteria for how to assess impacts to other modes i.e. transit, biking and
walking. Adding quantitative impact criteria related to transit, bicycle and pedestrian
infrastructure improves the likelihood that those types of impacts are considered (and
mitigations are funded).
Watsonville’s General Plan does not include significance standards for bicycling impacts.
Suggestions for Potential Improvement
• Establish quantitative multi-modal level of service criteria that can be used to assess all
modes (e.g. person-delay, MMLOS, bicycle stress evaluation).
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• Establish goals for improving the safety of nonmotorized modes.

(c) Development Standards, Site Plan Review and Traffic Impact Studies
Design policies and development standards can improve the pedestrian walking experience,
encourage walking, enhance economic vitality, and offer funding opportunities for pedestrian
improvements.
Suggestions for Potential Improvement
• Consider requiring development to explicitly consider how bicyclists (and pedestrians) will
access the project site. This could be accomplished through traffic impact study guidelines
and/or site review requirements. These may also address bike and pedestrian internal
access within the development site.
• Consider developing multi-modal guidelines for the conduct of Traffic Impact Studies in
the City.
(d) Traffic Impact Fee for Sustainable Transportation
The City has had a development impact fee ordinance since the early 1990’s and it was
most recently updated in 2014 (Ordinance 1307-14). The purpose is to help the City offset
the costs of providing public facilities caused by the development. The fees go into the Citywide Area Traffic Impact Fee fund, for the purpose of “constructing off-site street traffic
improvement projects, identified in the City of Watsonville General Plan 2005 and the 20082005 Major Street Master Plan”. The funds are to be “exclusively for the purpose of land
acquisition, engineering, construction, installation or any other direct cost of street
improvements projects.”
Suggestions for Potential Improvements
Consider revising the Development Impact Fee ordinance to include specifically include
projects for bicycling and walking. Adopting standard street cross sections that include
bikeways (addressed above in Section 3.4 (a)) will help to implement bikeways as part of
the traffic fee fund. Consider also including the off-street trail network as eligible projects for
the impact fee fund; customers, employees, and residents of the new development will use
and benefit from the new bike paths as well as new and wider roadways.
____________________________________________________________________________________________________
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(e) Collection of Pedestrian and Bicyclist Volumes
Pedestrian and bicyclist volume data is important for prioritizing projects, developing
collision rates, and determining appropriate infrastructure. The Santa Cruz Regional
Transportation Commission (RTC) typically collects bike and pedestrian counts when
conducting intersection traffic counts, and although not standard City practice, it is typically
done for intersections downtown. There is no routine practice or schedule for conducting
bicycle counts at selected locations on an annual or biannual basis.
Suggestions for Potential Improvements
• Identify approximately ten or twenty representative locations to routinely collect pedestrian
and bicycle volumes (e.g. annually).
• When intersection turning movements counts are conducted in the future, collect
pedestrian and bicycle volumes as well.
• Consider creating a bicycle count database in GIS at selected key locations throughout
the City for all counts collected by the city, its consultants and the RTC. The purpose of
knowing where bicycle and pedestrian activity is highest is to enhance the City’s ability to
prioritize bicycle improvements, calculate bike-collision rates, observe trends in bicycle
use and support grant applications. Agencies such as the San Francisco Municipal
Transportation Agency (SFMTA) and the UC Berkeley Traffic Safety Center have
experience with establishing a counting program.
(f) Bicycling Safety Audit Program
This Bicycle Safety Assessment is the first step in establishing a proactive bicycle safety
program. Some communities have conducted bicycle audits or pedestrian audits as
described in the FWHA report Bicycle Road Safety Audits and Guidelines (see Appendix B
for url).
Suggestion for Potential Improvement
• Establish a dedicated funding source for bicycle safety programs to fund bike-safety
audits throughout the City and for many of the other suggestions presented in this report.
• Include regular bicycling audits in the City-wide bicycle safety program, based on the
suggestions of this BSA. This effort could complement other sustainability or healthoriented programs within the City.
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• Routinely conduct bicycle safety audits of key corridors throughout the City, including
those with recent improvements, those with heavy bicycle demand, and those with high
collision rates.
(g) Transportation Demand Management and Transit Policies
Transportation Demand Management (TDM) programs encourage multi-modal travel by
providing incentives for using non-auto modes. TDM strategies can be required during
development agreements. As more development occurs, TDM programs can be expanded,
formalized, and strengthened.
Watsonville does not have a TDM Program for city employees or a citywide ordinance for
major employers. Given its small size and lack of adjacent cities and populations centers, a
robust TDM program is probably too much for Watsonville. However as an employer itself,
some TDM elements could be adopted. In addition, the bike parking requirements and
showers in new office buildings are probably some of the most effective TDM elements the
City could adopt.
Suggestions for Potential Improvement
• Consider implementing a TDM program for City employees; key elements consist of:
o

Parking cash-out policies, (where employees receive a monthly cash payout in
lieu of using the free employee parking);

o

Tax-free commuter checks, (where employees receive a check to apply to transit
passes);

o

Buildings have showers and locker facilities for bike commuters, and secure bike
parking.

• Consider a TDM ordinance for large employers, i.e. 100 or more persons.
(h) Economic Vitality
Improving bikability and walkability can enhance economic vitality. Similarly, enhancing
economic vitality through innovative funding options such as Business Improvement Districts
(BIDs), parking management, and facade improvement programs can lead to more active
areas and encourage walking and bicycling.
Watsonville provides free parking downtown but the two-hour limit is enforced. The parking
garage downtown was built with ground floor retail to maintain/increase the economic vitality
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of the street. The downtown streets have attractive building facades and the City is
considering narrowing Main Street from four travel lanes to two in order to widen the
sidewalks and increase the pedestrian friendliness.
Suggestion for Potential Improvement
• Consider adding overlay zones to the Zoning Code, such as the City of Palo Alto’s
Pedestrian and Transit Oriented Development Combining District Regulations in §18.34 of
the Municipal Code (see:
http://www.amlegal.com/nxt/gateway.dll/California/paloalto_ca/title18zoning*/chapter1834pe
destrianandtransitorientedd).
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4. FIELD AUDITS AND REVIEWS – RESULTS AND SUGGESTIONS
Field audits and reviews are typically conducted as a preliminary step in efforts to improve
the bicycling environment within a selected area. Many individuals can participate in a field
audit as a group: community residents, stakeholders and affiliated individuals. During a field
audit, positive practices are observed and issues and opportunity areas are noted.
Observations are based on how motorists are behaving around bicyclists, and how bicyclists
are behaving, along corridors with and without bicycle lanes as well as at intersections. For
each opportunity area, the group discusses possible suggestions to address bicycle safety
concerns.

Field audits are highly interactive, with many observations and “learning

moments” explored during the field review. They are a means to observing and learning how
to “see through the eyes of the bicyclist.” This chapter presents the observations and
suggestions made during the field audits and reviews conducted in Watsonville. Field audit
participants included Watsonville staff members. Suggestions are based on best practices
and discussions with the multidisciplinary participant group regarding local needs and
feasibility. A list of candidate bicycle improvement measures along with their benefits and
typical applications is presented in Appendix A.
4.1 SELECTION OF FOCUS AREAS
The evaluation team worked with City staff to select focus areas for the field audits based on
the following criteria:
•

Importance of the study: no other project is addressing or has addressed bicyclist
safety needs in this area.

•

Demonstrated community concerns regarding bicyclists safety

•

Presence of children and senior bicyclists

•

Proximity to key generators, such as schools, hospitals, and retail centers

•

Availability of prototypical sites for broader Citywide application of suggestions

•

Driver behavior towards bicyclists and other road users at these focus locations

Eight focus area locations are included in this assessment:
1) Freedom Boulevard
____________________________________________________________________________________________________
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2) Rodriguez Street
3) East Lake Avenue
4) Downtown: Main Street and Lake Ave. /Beach Street Couplet
5) Main Street/State Route 152
6) Green Valley Road
7) Martinelli Street
8) Airport Boulevard
The following sections present the key issues identified during the field review of each focus
area.

An analysis of the existing conditions and possible safety improvements are

presented to respond to the issues at each site. The focus areas are shown in Figure 4-1.
Figure 4-1: Location of Main Focus Areas

5. Main St/SR 152.
4. Downtown
6. Green Valley Rd.

8. Airport Blvd.

2. Rodriguez St.
1. Freedom
7. Martinelli St.

3. East Lake Ave.

Suggested improvements are broken down into the following categories:
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•

Short Term (Less than one year)

•

Medium Term (One to two years)

•

Long Term (More than two years)
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4.2 FOCUS AREA 1: FREEDOM BLVD
Existing Conditions
Freedom Boulevard varies along its entire length in terms of cross section, fronting land
uses and improvements. Some parts have curb, gutter and sidewalk while other sections
are still unimproved with gravel shoulders. Land use varies from strip commercial to two
cemeteries to commercial buildings next to the adjacent sidewalk.
There are three main cross sections to Freedom Boulevard between Main Street and Airport
Blvd. The southern section of Freedom Boulevard closest to downtown between Lake
Avenue and Lincoln Street has one lane in each direction with a two-way left-turn lane.
There is on-street parking. The curb-to-curb width is 54 feet.

The frontage is mostly

residential with driveways and some commercial buildings further to the north. Between
Main Street and Sudden Street, there are bike lanes in both directions but north of Sudden
Street, there is a bike lane in the southbound direction and sharrows in the northbound
direction.
At Lincoln Street, the cross section changes significantly; the right-turn lane from Lincoln
Street becomes a second northbound lane on Freedom Boulevard. The redesign and
reconfiguration of this intersection slowed traffic, and made turning movements between
Freedom Boulevard and Lincoln Street more predicable thus improved safety. However, the
new configuration complicates the northbound movement for bicyclists, as they end up
between two northbound travel lanes.
From this point northward to Green Valley Road, Freedom Boulevard has five lanes with two
lanes in each direction plus a two-way center left turn lane. There is no on-street parking
and the curb to curb width, at Crestview Road, is 56 feet. The frontage and setbacks varies;
for example fronting the Pioneer cemetery, there is no additional potential for right of way
without disturbing existing gravesites. However on the opposite side of the street, Crestview
Shopping Center has a large surface parking lot fronting Freedom Boulevard. See Figure 42.
The northern section from about Green Valley Road to Airport Blvd. has four lanes in each
direction, unimproved frontage, gravel shoulders and discontinuous sidewalks.

It is

____________________________________________________________________________________________________

49

City of Watsonville
Bicycle Safety Assessment
August 2015
unfriendly for both pedestrian and bicyclists. There is no center left-turn lane so it is
unfriendly for motorists as well. Parking is allowed in places where the unimproved shoulder
has width. See Figure 4-3.

Figure 4-2: Freedom Boulevard- Pioneer Cemetery

50

City of Watsonville
Bicycle Safety Assessment
August 2015
Figure 4-3: Freedom Boulevard - Unimproved Frontage

Possible Safety Improvements
Consider implementing the following improvements for the Freedom Boulevard corridor:
Short Term
It is suggested that the City conduct a plan line study of the entire corridor of Freedom
Boulevard The purpose would be to identify the needed total right of way that would
accommodate complete streets concepts of wider sidewalks and buffered bike lanes and to
identify minimum setbacks for all future development. A Plan Line study typically entails a
graphical representation, such as on an aerial photograph, of an approved route concept
and desired design features and the right of way needs to accomplish the design. It
describes the ultimate improvement guidelines for a specific street segment, and provides
written guidance on the number and location of travel and turn lanes, bike lanes, on-street
parking, sidewalk widths, landscape buffers, other roadside improvements, transit facilities,
utility corridors, and estimates of required right of way. It could also address needed off-
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street parking locations. As property develops, new buildings would be required to meet
minimum setbacks that would be compatible with the future cross section.
It is suggested that the plan line study consider the utilization of modern roundabouts to
replace the signalized intersections on Freedom Boulevard. Some communities with 5-lane
roads and signalized intersections have found that a two-lane road with roundabouts can
accommodate the same amount of traffic. See Appendix F for additional information on the
benefits of modern roundabouts. Given the right of way constraints due to the two
cemeteries on Freedom Boulevard, modern roundabouts could be a viable option for
Freedom Boulevard that would not necessitate as much ROW dedication. On corridors with
roundabouts, the intersections tend to be wider to accommodate a 60-foot diameter center
circle, but the midblock sections tend to be narrower, one lane in each direction with or
without a center left-turn lane, instead of five lanes. This makes it possible to provide wide
bike lanes and sidewalks along a corridor within a constrained right of way. The intersection
at Lincoln Street could also be reconsidered during the Plan Line study to make it more
bike-friendly.
Medium Term
Procure necessary funding to implement the preferred design through a variety of methods,
including: a) apply for grants to conduct a major capital project; b) as property redevelops,
require dedication of at least ten to 15 feet or as determined by the Plan Line study, and c)
condition developers to implement improvements to Freedom Boulevard adjacent to the
property frontage.
4.3 FOCUS AREA 2: RODRIGUEZ STREET
Existing Conditions
Rodriguez Street is striped with one travel lane in each direction. There is no center turn
lane but a double yellow center line is provided. A striped parking lane is provided on both
sides of the street. The adjacent land uses are primarily residential in nature. Parking is
restricted in the vicinity of some intersections. The side streets are all controlled by stop
signs. Rodriguez Street ends at Main Street on the west side of the City and this intersection
is controlled by a traffic signal. There have been four bicycle-related collisions in the vicinity
of the Main Street and Rodriguez Street intersection in the past four years. Rodriguez Street
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also runs parallel to Main Street and connects to Riverside Road which is also known as
State Route 129. Rodriguez Street carries significant amounts of traffic because it is a
convenient way for motorists to bypass downtown Watsonville.

Refer to Figure 4.4 for

existing conditions.
Possible Safety Improvements
Consider implementing the following improvements:
Short Term
Restrict parking close to the 5th street intersection where there have been several bicyclerelated collisions.
Medium Term
Review the reports for the bicycle related collisions at the Rodriguez Street and Main Street
intersection to determine the exact cause of each collision. The City will be provided a
spread sheet of all the bicycle related collisions that occurred between January 1, 2011 and
December 31, 2014 to assist with identifying the collision reports.
Long Term
Consider narrowing travel lanes to 10 feet to provide a wider lane for parking and for
bicyclists to travel when the pavement is resurfaced.

____________________________________________________________________________________________________

53

City of Watsonville
Bicycle Safety Assessment
August 2015
Figure 4-4: Rodriguez Street
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4.4 FOCUS AREA 3: EAST LAKE AVENUE
Existing Conditions
E. Lake Avenue is the continuation of S.R. 152 connecting downtown Watsonville with the
City of Gilroy and Highway 101 to the east. As did Freedom Boulevard’s, the cross section
varies. In the southern section, it is a two-lane road with left-turn lanes and single family
home frontage, on-street parking and sidewalks. It then widens to have a continuous center
left-turn lane. At signalized intersections such as at Tuttle Avenue, the on-street parking is
replaced by a dedicated right-turn lane. The frontage also becomes more varied, there is a
large park at on the west side and a shopping center on the east side between Martinelli
Street and Eton Avenue. While on-street parking is undoubtedly needed in front of the single
family homes, it does not appear to be necessary everywhere, for example in front of East
Lake Village shopping center, or at the agricultural use north of Wagner Avenue. Prohibiting
on-street parking in selected locations may provide the opportunity to provide bike lanes.
While not as useful as continuous bike lanes, they would provide connectivity between some
of the side street residential origins and the commercial destinations on E. Lake Avenue.
See Figure 4-5.
On E. Lake Avenue, there are several block-long right-turn lanes into driveways and side
streets such as at Tuttle Avenue and at Wagner Avenue, at which appear to be longer than
needed to accommodate right-turn queues, at least during most of the day.
Possible Safety Improvements
Consider implementing the following improvements:
Short Term
• It is suggested that the left side of the right-turn lane be indicated that through bicyclists
can ride in the right lane.
• Consider prohibiting parking and striping bike lanes where compatible with existing land
use frontage that does not require on-street parking.
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Medium Term
• Consider right of way dedications to provide bike lanes or buffered bike lanes along the
entire length of E. Lake Avenue.

Figure 4-5: East Lake Avenue South of Tuttle Avenue
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4.5 FOCUS AREA 4: DOWNTOWN (MAIN STREET AND LAKE/BEACH COUPLET)
Existing Conditions
The Downtown area is the historic center of Watsonville and the facades of many of the
buildings reflect its historic character. Main Street is State Route 152 from Beach Street to
the north. South of Beach Street, Main Street is still an important roadway as it leads to the
bridge across the Pajaro River to connect to the City of Pajaro. Main Street has four lanes
and is an undivided roadway in the downtown area. On-street parking is permitted and is
mostly parallel but there is one block where it is angled parking. The sidewalks are fairly
wide but there are no bike lanes.
S.R. 152 continues to the east on Beach Street and East Lake Avenue, a one-way couplet
between Main Street and Lincoln Street. East Lake Avenue is 44 feet wide while Beach
Street is 40 feet wide. They both have two lanes and on-street parallel parking. There are
sidewalks but no bike lanes. See Figure 4-6.
Possible Safety Improvements
Consider implementing the following improvements:
Short Term
Main Street between Freedom Boulevard and the Pajaro River: Reconfigure the cross
section to have two travel lanes, bike lanes and wider sidewalks.
E. Lake Av. / Beach St. Couplet: If retained as one-way couplets, consider a two-way cycle
track on Beach St. for four blocks to serve the high school; a two-way cycle track would
enable high school students to legally ride in both directions on the one-way street. This
could be accomplished by either removing one travel lane or removing one lane of parking
or both. A feasibility analysis could evaluate the trade-offs between these two alternatives.
See Figure 4-7.
If converted to back to two-way streets, it is suggested that bike lanes be provided on E.
Lake Avenue. While with 44 feet of width, is it possible to stripe five-foot bike lanes with tenfoot travel lanes and seven-foot parking lanes, it is suggested that the City consider
____________________________________________________________________________________________________
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removing one lane of on-street parking to provide buffered bike lanes of seven feet, elevenfoot travel lanes and an 8-foot parking lane.
A third option would be to convert E. Lake Street to two-way traffic for cars, and retain
Beach Street as a one way street for cars, but design it to be a two-way street for bicyclists.
This is the configuration of Pearl Street in downtown Boulder CO.
Figure 4-6: Downtown – Main Street
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Figure 4-7: Beach Street

4.6 FOCUS AREA 5: MAIN STREET/STATE ROUTE 152 NORTH OF FREEDOM BLVD
Existing Conditions
Main Street north of Freedom Boulevard is a busy state route, (S.R. 152), connecting
Highway 1 with downtown Watsonville. It has four lanes, a raised center median and turn
lanes at signalized intersections and driveways. The posted speed limit is 40 mph and there
is no on-street parking. There is an almost continuous sidewalk on both sides of the street.
There is an existing bike lane between Freedom Boulevard and S. R. 1 which varies in width
from 4 to 8 feet, not including the 2-foot gutter pan. This extra width over the minimum bike
lane width specified in the Caltrans HDM is good practice given the prevailing speed of
traffic. Even so, some bicyclists were observed to be riding on the sidewalk instead of in the
bike lane. See Figure 4-8. There are several large shopping centers with driveways onto
Main Street. At many of these driveways, as well as at Pacifica Blvd. there are right-turn
only/deceleration lanes in both the northbound and southbound directions where the bike
lane is incorrectly placed to the right of the right-turn lane. There are two such driveways
into the Target Shopping Center in the southbound direction and several in the northbound
direction as well. See Figure 4-9.
____________________________________________________________________________________________________
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Possible Safety Improvements
Consider implementing the following improvements:
Short Term
•

Restripe bike lanes to be to the right of the right-turn only lanes.

•

Consider restriping the wide bike lanes to provide a two-foot buffer where the asphalt
portion of the bike lane is 6 or more feet wide; this would provide, at a minimum, a
two-foot buffer, a minimum a four-foot asphalt bike lane plus the two-foot gutter pan.
See Figure 3-6 for an example of a buffered bike lane.
Figure 4-8: Main Street North of Freedom Blvd.
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Figure 4-9: Main Street - Bicyclists on Sidewalk and Bike Lane
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4.7 FOCUS AREA 6: GREEN VALLEY ROAD
Existing Conditions
Green Valley Road is currently striped for two travel lanes in each direction with a center
turn lane at most locations and right-turn lanes at some intersections. Class II bike lanes are
provided along many sections. However, there are some sections where there is no bike
lane. The existing Class II bike lanes are also narrow. On street parking is allowed at some
locations. Rodriguez Street also runs parallel to State Route 152 (East Lake Avenue) and
connects to the communities on the north side of Watsonville to downtown. Rodriguez Street
carries significant amounts of traffic because it is a convenient way for motorists to travel to
downtown Watsonville and is one of the few continuous north south corridors in the City. A
number of bicyclists were observed riding against traffic during the site visit. Refer to Figure
4.10 for existing conditions.
Possible Safety Improvements
Consider implementing the following improvements:
Short Term
•

Provide more bike lane legends in the existing bike lanes to make it clearer to drivers
that they cannot encroach into the bike lanes.

•

Implement green pavement color treatment in the bike lanes on the approaches to
major intersections such as Main Street where there are separate right turn lanes and
there have been several bicycle related collisions.

•

Install signs in English and Spanish encouraging bicyclists to ride with traffic.

Medium Term
•
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Long Term
•

With next pavement resurfacing, restripe travel lanes to 11 feet and widen existing bike
lanes by one foot wherever possible.

•

Restripe travel lanes to 11 feet and left-turn lanes to 10 feet to provide bike lanes
where none currently exist.

Figure 4-10: Green Valley Road
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4.8 FOCUS AREA 7: MARTINELLI STREET
Existing Conditions
Martinelli Street is popular with both bicyclists and motorists because it provides a
convenient way for both road users to travel between the major corridors of Freedom
Boulevard and East Lake Avenue, also known as State Route 152. Martinelli Street provides
one travel lane in each direction. A double yellow center line is striped along its entire
length. The width of Martinelli Street was measured at 40 feet from curb to curb. Parking is
permitted on both sides of the street which are bordered for the most part by single family
homes. Some of the intersections are controlled by all-way stop controls. Sidewalks are
provided on both sides of the street which is posted with a speed limit of 25 mph. The street
is mostly flat but there are significant vertical alignment changes in some sections. A number
of bicyclists were observed using Martinelli Street during the site visit. Martinelli Street is
also popular with skateboard riders because of the grade changes east of Freedom
Boulevard. Refer to Figure 4.11 for existing conditions.
Possible Safety Improvements
Consider implementing the following improvements:
Short Term
• Stripe “Sharrow” markings eleven feet from the curb and at 250 foot intervals to notify
drivers that they are sharing the travel lanes with bicyclists.
• Create a Bike Boulevard by providing appropriate striping and signing and traffic calming.
This will make motorists much more aware that they are sharing the road with bicyclists.
Medium Term
• Convert existing multi-way stop controlled intersections into mini roundabouts to provide
traffic calming without require drivers to come to complete stop. Mini roundabouts could
also be implemented at intersections that do not meet the warrants for an all-way stop in
the current edition of the CAMUTCD because there are no warrants that have to be met
for installing roundabouts. See Figure 3-1 for an example of a mini roundabout that fits
within the existing curb returns of a residential street intersection.
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Figure 4-11: Martinelli Street
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4.9 FOCUS AREA 8: AIRPORT BOULEVARD
Existing Conditions
Airport Boulevard is currently striped for two travel lanes in each direction with a center turn
lane. Class II bike lanes are provided and parking is restricted. The existing Class II bike
lanes are also narrow. On street parking is allowed at some locations. Airport Boulevard
primarily serves commercial and industrial uses as well as the airport itself. There is a
concentration of bicycle related collisions at Freedom Boulevard and at Loma Prieta
Avenue. At Freedom Boulevard, the intersection is signalized but complex due to the
geometry and the various turning lanes. At Loma Prieta Avenue, there is a change in Airport
Boulevard’s vertical and horizontal alignments which makes it more difficult for bicyclists to
navigate without coming into conflict with other road users. Refer to Figure 4.12 for existing
conditions.
Possible Safety Improvements
Consider implementing the following improvements:
Short Term
•

Provide more bike lane legends in the existing bike lanes to make it clearer to drivers
that they cannot encroach into the bike lanes.

•

Implement green pavement color treatment in the bike lanes on the approaches to
major intersections such as Freedom Boulevard where there are separate right turn
lanes and there have been several bicycle related collisions. The green color
pavement treatment may also be considered at the Loma Prieta Avenue intersection.

Long Term
•

With next pavement resurfacing, restripe travel lanes to 11 feet and widen existing bike
lanes by one foot wherever possible.

•

Restripe travel lanes to 11 feet and left-turn lanes to 10 feet to provide bike lanes
where none currently exist.
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Figure 4-12: Airport Boulevard
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APPENDIX A: GLOSSARY OF BICYCLING
IMPROVEMENT MEASURES

LINKS and ROADWAY SEGMENTS
Measure

Description

Benefits

Application

Road design and operations to slow traffic
Traffic calming

There are a variety of measures
too numerous to list here. See
ITE Institute of Transportation
Engineers, "Traffic Calming:
State of the Practice".

Reduces motor
vehicle speeds which
improves safety for all
modes and increases
bicyclist’s comfort.

Urban and suburban
settings; suggested for
urban major streets with
prevailing speeds of 35
mph and higher and for
suburban major streets
with prevailing speeds
45 mph or higher; and
for all local streets with
speeds of 30+ mph .

Bicycle
boulevard

A minor street on which traffic
control devices are designed
and placed to encourage cycling;
these include: unwarranted stop
signs along bike route are
removed; crossing assistance at
major arterials is provided (see
examples in Nodes-Section E
below).

Allows cyclists to
maintain their travel
speeds, significantly
reducing their travel
time; provides cyclists
with a low volume,
low speed street
where motorists are
aware that it is a
bicycle-priority street.

On minor streets with
less than 3000 vehicles
per day especially
useful when Bike Blvd
is parallel to and within
¼ mile of a major
arterial with many
desirable destinations.

Signal
coordination at
15 - 25 mph

The signal timing along a
corridor is set so that traffic
which receives a green light at
the first intersection will
subsequently receive a green
light at all downstream
intersections if they travel at the
design speed; aka a “green
wave.”

Encourages motorists
to travel at slower
speeds, provides a
more comfortable
experience for
cyclists and increases
overall traffic safety;
also allows cyclists to
hit the green lights,
so that they can
maintain their travel
speeds, significantly
reducing their travel
time.

Urban settings, typically
downtown and other
areas with relatively
short blocks and with
traffic signals at every
intersection.

Woonerf
(living street)

A shared space concept where
the entire public right of way is
available for all modes, often
with no sidewalks, and with no
lane striping, and little if any
signage.

Access for motor
vehicles is
maintained, unlike a
pedestrian zone, but
motor vehicle speeds
are constrained to 5
mph by design and
the presence of other
modes. Safety for all
modes is improved.

Low volume residential
streets where families
can gather and children
are encouraged to play;
also commercial areas
with high pedestrian
volumes, bicyclists and
transit.

Road design to provide bicycle infrastructure
Bike lanes

A painted lane for the exclusive
use of bicyclists; it is one-way
and is 5 feet minimum in width.
They can be retrofitted onto an
existing street by either a)
narrowing existing wide travel
lanes; b) removing a parking
lane; c) removing a travel lane,
or d) widening the roadway. A
common method to retrofit bike
lanes is described below.

Provides cyclists with
their own travel lane
so that they can
safely pass and be
passed by motor
vehicles.

Roadways with over
4000 vehicles per day
(if less than 4000
vehicles per day see
Bicycle Boulevards
above).

Road diet (a.k.a.,
lane reduction)

One to two travel lanes are
replaced with a bike lane in each
direction, and in most cases by
also adding left-turn lanes at
intersections or a center two-way
left-turn lane; variations include
widening sidewalks, and
replacing parallel parking with
angled or perpendicular parking.

Improves traffic
safety for all modes
by: a) eliminating the
double-threat to
pedestrians posed by
the two or more travel
lanes in each
direction; b) providing
bike lanes for cyclists;
c) providing a left-turn
pocket for motorists,
reducing rear-end
collisions and
improving visibility to
oncoming traffic.

Classic application is a
four-lane undivided
roadway; and less than
15,000 to 17,000 ADT.
Also applies to threelane roadways and to 5
or 6-lane undivided
roadways

Buffer adjacent
to bike lanes

A three to five-foot buffer area is
provided on one or both sides of
the bike lane.

Right-side buffer
(between bike lane
and on-street
parking): Removes
cyclists from the door
zone; Left-side
(between bike lane
and adjacent travel
lane): provides
greater separation
from passing motor
vehicle traffic.

This measure is
particularly beneficial in
the following conditions:
Right-side: on streets
with parallel on-street
parking particularly in
cities with a collision
history of dooring;
Left-side: on streets
with traffic with
prevailing speeds of 40
mph and higher.

Cycle tracks

A bikeway within the roadway
right of way that is separated
from both traffic lanes and the
sidewalks by either a parking
lane, street furniture, curbs or
other physical means.

Reduces sidewalk
riding, provides
greater separation
between motorists
and cyclists.

Urban settings with
parallel sidewalks and
heavy traffic.

Increases or
maintains the access
and circulation
capabilities of
bicyclists.

Used at locations where
the restriction in
question does not apply
to bicyclists, such as No
Left Turn or Do Not
Enter.

Other traffic control devices
Except Bicycles
placard

A regulatory sign placard for use
with other regulatory signs.

Sharrows

A pavement legend that
indicates the location within the
travel lane where bicyclists are
expected to occupy.

The sharrow
encourages cyclists
to ride outside of the
door zone and
studies have shown
that sharrows reduce
the incidence of
cyclists riding on the
sidewalk and wrongway riding.

Two or more lane city
streets where the rightmost lane is too narrow
for a motor vehicle to
safely pass a cyclist
within the travel lane.

Bike Lanes May
Use Full Lane
sign (MUTCD R411)

Regulatory Sign

Informs motorists and
cyclists that cyclists
may be travelling in
the center of a narrow
lane.

Two or more lane city
streets where the rightmost lane is too narrow
for a motor vehicle to
safely pass a cyclist
within the travel lane.

Share the Road
sign (MUTCD W11/ W16-1p)

Warning sign and placard

Informs motorists to
expect cyclists on the
roadway.

Two-lane roads
particularly in rural
areas where shoulders
are less than four-feet.

Bike Directional
Signs
(MUTCD D1
series or similar)

Informational signs indicating
place names and arrows, with
distances as a recommended
option (D1-2C)

Informs bicyclists of
the most common
destination served by
the bike route in
question.

Particularly useful to
direct cyclists to a
facility such as a bike
bridge or to use a street
to access a major
destination that might
not otherwise be readily
apparent.

New infrastructure to improve bicycle connectivity
Bike path

A paved pathway for the
exclusive use of non-motorized
traffic within its own right of way;

Provides additional
connectivity and route
options that otherwise
would not be
available to bicyclists.

Wherever a continuous
right of way exists,
typically found along
active or abandoned
railroad ROW,
shorelines, creeks, and
river levees.

Pathway
connections

Short pathway segments for
non-motorized traffic, for
example, that join the ends of
two cul-de-sacs or provide other
connectivity not provided by road
network.

Provides short-cuts
for bicyclists that
reduce their travel
distance and travel
time.

Varies by community;
could be required at the
end of every newly
constructed cul-de-sac.

Bicycle
overpass/
underpass

A bicycle overpass or underpass
is a bridge or tunnel built for the
exclusive use of non-motorized
traffic and is typically built where
at-grade crossings cannot be
provided such as to cross
freeways, rivers, creeks and
railroad tracks. They can also be
built to cross major arterials
where, for example, a bike path
may cross a major roadway.

A bike bridge / tunnel
complement a local
roadway system that
is discontinuous due
to man-made or
natural barriers. They
reduce the distance
traveled by cyclists,
and provide a safer
conflict-free crossing,
particularly if it is an
alternative to a
freeway interchange.

Grade separation via
this measure is most
feasible and appropriate
when it would provide
direct access to major
bicyclist destinations
such as a school or
college, employment
site, major transit
station or would reduce
the travel distance by
one mile or more.

NODES and INTERSECTIONS
Measure

Description

Benefits

Application

Intersection design for motor vehicles
Reduced curb
radii

The radius of a curb is reduced
to require motorists to make the
turn at slower speeds and to
make a tighter turn.

Shorter curb radii
reduce the speed of
turning traffic thereby
enabling a more
comfortable weave
between through
cyclists and rightturning motorists. s

This measure is
suitable for downtown
settings, at all cross
streets with minor
streets, all residential
streets and all
roadways that are not
designated truck routes.

Remove/Control
free right-turn
lanes

Where a separate right-turn lane
continues as its own lane after
the turn, it may be redesigned to
eliminate the free turn. A shortterm solution is to control the
turning movement with a stop
sign or signal control and to
redesign the island as discussed
below.

Improves bicyclist
safety since this
design forces through
cyclists on the cross
street to end up in
between two lanes of
through motor vehicle
traffic.

All locations where
there are free right-turn
lanes except those
leading onto freeway
on-ramps.

Remove/Redesign
right-turn sliplane design

Right-turn slip lanes (aka
channelized right-turn lanes) are
separated from the rest of the
travel lanes by a pork chopshaped raised island which
typically is designed to facilitate
fast right turns, and right-turning
vehicles are often not subject to
the traffic signal or stop sign.

Improves bicyclist
safety by slowing
right-turning motorists
and facilitates the
weave between
through bicyclists and
right-turning
motorists.

All locations with a
channelized right-turn.

Remove optional
right-turn lane in
combination with
a right-turn only
lane

At locations where there is an
optional right-turn lane in
combination with a right-turn
only lane, convert the optional
right-turn lane to a through-only
lane.

Improves bicyclist
safety since cyclists
have no way of
knowing how to
correctly position
themselves in the
optional (through
/right turn) lane.

All locations where
there is an optional
right-turn lane in
combination with a
right-turn only lane per
HDM 403.6(1) (except
on freeways).

Redesign ramp
termini

Redesign high speed free flow
freeway ramps to intersection
local streets as standard
intersections with signal control.

Improves bicyclist
and pedestrian safety
on intersections of
local streets with
freeway ramps.

All freeway
interchanges with high
speed ramps

Intersection design treatments – bicycle-specific
Bicycle signal
detection and
pavement
marking

Provide signal detectors that also
detect bicyclists in the rightmost
through lane and in left-turn lanes
with left-turn phasing. Provide
pavement marking to indicate to
cyclists where to position
themselves in order to activate
the detector.

Enables cyclists to be
detected when motor
vehicles are not
present to trigger the
needed signal phase.
Improves bicyclists’
safety.

Per CA MUTCD 4D.105
and CVC 21450.5, all
new and modified traffic
detection installations
must detect bicyclists;
All other traffic-actuated
signals may be
retrofitted to detect
bicyclists as soon as
feasible.

Bicycle signal
timing

Provides signal timing to account
for the speed of cyclists to cross
an intersection.

Improves bicyclists’
safety by reducing
the probability of a
bicyclist being in an
intersection when the
phase terminates and
being hit by traffic
that receives the next
green phase.

Signal timing that
accounts for cyclists is
particularly important for
cyclists on a minor
street approach to a
major arterial which
crosses a greater
distance due to the
width of the arterial,
hence requiring a
longer time interval.

Bicycle signal
heads

A traffic signal indication in the
shape of a bicycle, with full red,
yellow green capability.

Improves bicyclist
safety by providing a
bicycle -only phase,
where appropriate,
given the geometry
and phasing of the
particular
intersection.

Where intersection
geometry is such that a
bicycle-only phase is
provided and/or bicycle
signal heads would
improve safety at the
intersection. See also
CA MUTCD for
warrants for bicycle
signal heads.

Widen bike lane
at intersection
approach

Within the last 200 feet of an
intersection, widen the bike lane
and narrow the travel; for
example from 5 foot bike lane
and 12 feet travel lane would
become a 7 foot bike lane and 10
foot travel lane.

Improves cyclist
safety by
encouraging rightturning motorists to
enter the bike lane to
turn right, (as
required by the CVC),
which reduces the
chance of a right-turn
hook collision in
which a through
cyclist remains to the
right of a right-turning
motorist.

On roads with bike
lanes approaching an
intersection without a
right-turn only lane and
there is noncompliance
with right-turning
vehicles merging into
the bike lane as
required by the CVC
and UVC.

Bike lane inside
right-turn only
lane
(a.k.a.,
combined
bicycle/ rightturn lane)

Provide a bike lane line inside
and on the left side of a right-turn
only lane.

Encourages cyclists
to ride on the left side
of the right-turn only
lane thus reducing
the chance of a right
hook collision, where
a cyclist remains to
the right of a rightturning motorist.

On roads with bike
lanes approaching an
intersection with a rightturn only lane and there
is not enough roadway
width to provide a bike
lane to the left of the
right-turn lane.

Bike boxes

Area between an Advance Stop
Line and a marked crosswalk
which is designates as the queue
space for cyclists to wait for a
green light ahead of queued
motor vehicle traffic; sometimes
painted green.

Primary benefits are
to reduce conflicts
between bicyclists
and right-turning
traffic at the onset of
the green signal
phase, and to reduce
vehicle and bicyclist
encroachment in a
crosswalk during a
red signal phase.

Locations where there
are at lEast three
cyclists at the beginning
of the green phase and
moderate to high
pedestrian volumes.

Marked
crosswalk with
distinct marked
area for
bicyclists
separate from
pedestrians

A marked crosswalk that has two
distinct areas, one for
pedestrians and one for
bicyclists.

Reduces conflicts
between bicyclists
and pedestrians by
indicating the part of
the crosswalk
intended for the two
different modes.

At a typical intersection,
cyclists would not be
riding within the
crosswalk, so this
measure is intended for
those few locations
where the intersection
design is such that
bicyclists are tracked
into a crosswalk such
as at a midblock bike
path crossing or
possibly a cycle track.

Pedestrian
countdown
signal

Displays a “countdown” of the
number of seconds remaining for
the pedestrian crossing interval.
In some jurisdictions the
countdown includes the walk
phase. In other jurisdictions, the
countdown is only displayed
during the flashing don’t walk
phase.

While designed for
pedestrians, this
measure also assists
bicyclists in knowing
how much time they
have to left to cross
the intersection.

The 2012 MUTCD
requires all pedestrian
signals to incorporated
countdown signals
within ten years

Description

Benefits

Measure

Application

Geometric Countermeasures to Assist crossing a Major Street
Median refuge
island

A raised island placed in the
center of a roadway, separating
opposing lanes of traffic, with
ramps for cyclists and ADA
accessibility

This measure allows
bicyclists to cross one
direction of traffic at a
time; it allows drivers
to see bicyclists
crossing from the
center more easily.

Suggested for multilane
roads at uncontrolled
crossings where an 8foot (min.) wide by 15foot (min.) long median
can be provided.

Staggered
refuge
pedestrian
island

This measure is similar to
traditional median refuge islands;
the only difference is that the
crosswalk is staggered such that
a pedestrian crosses one
direction of traffic street and then
must turn to their right facing
oncoming to reach the second
part of the crosswalk. This
measure must be designed for
accessibility by including rails
and truncated domes to direct
sight-impaired pedestrians along
the path of travel.

Benefits of this
measure include
forcing the bicyclists
and pedestrians to
face the oncoming
motorists, increasing
their awareness of
the impending
conflict. Additionally,
can improve
motorists’ visibility to
those persons in the
crosswalk.

Best used on multilane
roads with obstructed
pedestrian visibility or
with off-set intersections

Raised
crosswalk/
speed table

Measure

A crosswalk whose surface is
elevated above the travel lanes
at the same level as the
approaching sidewalk. For
bicyclists, a typical location
would be at a bike path crossing,
where the bike path elevation
would remain constant while
roadway cross traffic would
experience a speed-hump type
effect.

Attracts drivers'
attention to the fact
there will be nonmotorized users
crossing the roadway,
and slows traffic by
providing a speedhump effect for
motorists
approaching the
crosswalk.

Appropriate for multilane roadways,
roadways with lower
speed limits that are not
emergency routes, and
roadways with high
levels of pedestrian
activity, such as near
schools, shopping
malls, etc.

Description

Benefits

Application

Traffic Control Countermeasures to Assist Crossing a Major Street
Conventional traffic control
devices with warrants for use
based on the Manual on Uniform
Control Devices (MUTCD)

Provides the gap
needed in traffic flow
so that cyclists can
cross the street,
reducing bicyclevehicle conflicts and
risk-taking by cyclists
to

Must meet warrants
based on traffic/
pedestrian / bicycle
volumes, collision
history, and/ or other
factors.

A traffic circle combined with
splitter island on all approaches
and entering traffic must YIELD
to traffic within the roundabout;
typically designed for traffic
speed within the roundabout of
between 15 and 23 mph.

Slows traffic on cross
street so that cyclists
can more easily
cross.

Roundabouts are a
better alternative than
an All-Way Stop signs
when the side street
volume is approximately
30 % of the total
intersection traffic
volume and total peak
hour volume is less than
2300 vehicles per day.

HAWK beacon
signal

HAWK (High Intensity Activated
Crosswalks) are pedestrianbicyclist actuated signals that are
a combination of a beacon
flasher and a traffic control
signal. When actuated, HAWK
displays a yellow (warning)
indication followed by a solid red
light. During the cross street
phase, the driver sees a flashing
red “wig-wag” pattern until the
clearance interval has ended and
the signal goes dark.

Provides the need
gaps in traffic so
bicyclists can safely
cross the street, can
be timed separately
for bicycles and
pedestrians. Reduces
pedestrian-vehicle
conflicts and slows
traffic speeds

Useful in areas where it
is difficult for bicyclists
/pedestrians to find
gaps in automobile
traffic to cross safely,
but where normal signal
warrants are not
satisfied. Appropriate
for multilane roadways.

Rectangular
rapid flashing
beacon (RRFB/
stutter flash)

A warning sign that also contains
rapid flashing LED lamps. The
beacon may be push-button
activated or activated with
pedestrian detection.

Initial studies suggest
the stutter flash is
very effective as
measured by
increased driver
yielding behavior.
Solar panels reduce
energy costs
associated with the
device.

Locations not controlled
by any measures listed
above. Appropriate for
multi-lane roadways.

Traffic signal or
all-way stop
sign

Modern
roundabout

In-roadway
warning lights

Both sides of a crosswalk are
lined with pavement markers,
often containing an amber LED
strobe light. The lights may be
push-button activated or
activated with pedestrian
detection.

This measure
provides a dynamic
visual cue of the
uncontrolled
crosswalk, and is
especially effective at
night and in bad
weather.

Locations not controlled
by any measures listed
above. Best in locations
with low bicycle
ridership on the cross
street, as the raised
markers may present
difficulty to bicyclists.
May not be appropriate
in areas with heavy
winter weather due to
high maintenance costs.
May not be appropriate
for locations with bright
sunlight.

Bicycle
Crossing sign
(MUTCD W11-1)
or Trail
Crossing sign
(MUTCD W1115/W11-15p)

Warning sign and placard.

Alerts motorists to a
location where
bicyclists or bicyclists
and pedestrians will
be crossing the
roadway at an
uncontrolled location.

Typical application is at
bike path crossing of a
roadway. (At a typical
pedestrian crosswalk at
an intersection, use the
Pedestrian warning sign
W11-2)

In-Street
Pedestrian
Crossing Signs
(MUTCD R1-6)

This measure involves posting
this regulatory sign on road
centerlines which read “YIELD
for Pedestrians in crosswalk”.
(Depending on state law, the
word STOP may replace the
word YIELD).

This measure
improves the visibility
of the crossing to
motorists and has a
positive impact on
pedestrian safety at
crosswalks.

Mid-block crosswalks,
unsignalized
intersections, low-speed
areas, and two-lane
roadways.

Advanced yield
lines

Standard white stop or yield limit
lines are placed 20-50 feet in
advance of marked, uncontrolled
crosswalks.

This measure
increases the
pedestrian’s visibility
to motorists, reduces
the number of
vehicles encroaching
on the crosswalk, and
improves general
pedestrian conditions
on multi-lane
roadways. It is also
an affordable option.

Useful in areas where
pedestrian visibility is
low and in areas with
aggressive drivers, as
advance limit lines will
help prevent drivers
from encroaching on the
crosswalk. Addresses
the multiple-threat
collision on multi-lane
roads.

Bike racks on
buses

A rack on the front of the bus
that typically holds two or three
bicycles.

Increases the trip
length distance that a
person can make.

Appropriate for all
buses; most urban
transit agencies have
already implemented
this measure.

Bikes allowed
inside buses
when bike rack
is full

A policy adopted by a transit
agency that allows passengers
to bring bicycles inside the bus
when the bike rack is full and
there is room inside.

Prevents cyclists from
needless being left
behind to wait for the
next bus if the bike
rack is full yet there is
room inside the bus.

Appropriate for all
buses; most urban
transit agencies have
already implemented
this measure.

Transit

Folding bikes
allowed inside
buses

A policy adopted by a transit
agency that treats a folding
bicycle as luggage, thereby
allowing it inside the bus at all
times.

Removes cyclists’
uncertainty as to
whether they will be
able to fit their bike
either on the bike
rack or inside the
bus; thus they can
reliably plan on being
able to catch their
intended bus.

Appropriate for all
buses; most urban
transit agencies have
already implemented
this measure.

APPENDIX B: RESOURCE LIST AND
REFERENCES

RESOURCE LIST

 Pedestrian and Bicycle Information Center (“PBIC”)

Along with walkinginfo.org, a resource site maintained by UNC
Highway Safety Research Center (UNC-HSRC)

 Pedestrian and Bicycle Crash Analysis Tool

Crash typing software product intended to assist planners and
engineers with improving walking and bicycling safety through the
development and analysis of a database containing details of
crashes between motor vehicles and pedestrians or bicyclists

 FHWA On-Demand Bicycle Safety Training Courses

FHWA University Course on Bicycle and Pedestrian Transportation
National Highway Institute Bicycle Facility Design Course
Safe Routes to School National Course
APBP National Complete Streets Workshops

 FHWA University Course on Bicycle and Pedestrian

A detailed 24-lesson course in planning and design for nonmotorized transportation.

 FHWA Official Rulings website

List of FHWA communications regarding experiments, and
interpretation of documents (Requests To Experiment / RTEs,
response letters, progress reports, final reports, changes).

 FHWA Interim Approvals webpage

List of all Interim Approvals granted by FHWA. Interim Approvals
enable states and local agencies to request approval to use a new
device without experimentation before the device is incorporated
into a future edition of the MUTCD.

 FHWA “Bicycle Facilities and the Manual on Uniform

Status in the 2009 US MUTCD of various bicycle-related signs,
markings, signals, and other treatments (e.g. can be implemented,
Interim Approval, currently experimental).

 FHWA DRAFT Accessibility Guidance for Bicycle

Summary of current accessibility standards, pending standards,
guidelines under development, program accessibility, accessibility
design criteria for sidewalks, street crossings and shared use paths
and trails

http://www.bicyclinginfo.org

(“PBCAT”)
http://www.walkinginfo.org/facts/pbcat/index.cfm

http://www.bicyclinginfo.org/training/ondemandtraining.cfm

Transportation, Report No. FHWA-HRT-05-085
http://www.tfhrc.gov/safety/pedbike/pubs/05085
http://mutcd.fhwa.dot.gov/orsearch.asp

http://mutcd.fhwa.dot.gov/res-interim_approvals.htm

Traffic Control Devices” webpage
http://www.fhwa.dot.gov/environment/bicycle_pedest
rian/guidance/design_guidance/mutcd_bike.cfm
and Pedestrian Facilities, Recreational Trails, and
Transportation Enhancement Activities (2008)
http://www.fhwa.dot.gov/environment/recreational_tr
ails/guidance/accessibility_guidance/
guidance_accessibility.cfm

 FHWA Bollards, Gates and other Barriers (webpage) Current guidance on the safety concerns of bollards, gates, fences
http://www.fhwa.dot.gov/environment/recreational_tr
ails/guidance/accessibility_guidance/bollards_acces
s.cfm

and other barriers to restrict unauthorized use of paths. Alternatives
to bollards and gates.

 California Traffic Control Devices Committee

Committee agendas, minutes, annual reports, experiment status
and reports, experimentation guidelines and requests,
implementation of FHWA-issued Interim Approvals.



Caltrans Complete Streets webpage
http://www.dot.ca.gov/hq/tpp/offices/ocp/complete_st
reets.html

Complete Intersections guide and other resources



Road Safety Audits: Case Studies (FHWA-SA-0617)
http://safety.fhwa.dot.gov/rsa/rsa_cstudies.htm



Bicycle Road Safety Audit Guidelines and Prompt
Lists FHWA-SA-12-018

(CTCDC)
http://www.dot.ca.gov/hq/traffops/signtech/newtech/

http://safety.fhwa.dot.gov/ped_bike/tools_solve/fhwa
sa12018/



National Center for Safe Routes to School
http://www.saferoutesinfo.org/

Resources for Infrastructure (engineering, safety, planning, design)
and non-infrastructure (education, promotion, outreach) in support
of Active Transportation in school commutes

RESOURCES FOR EXPERIMENTATION AND INTERIM APPROVALS

 FHWA “Bicycle Facilities and the Manual on Uniform

Status in the 2009 US MUTCD of various bicycle-related signs,
markings, signals, and other treatments (e.g. can be implemented,
Interim Approval, currently experimental). Start here to determine
whether a device requires experimentation.

 FHWA Interim Approvals webpage

List of all Interim Approvals granted by FHWA. Interim Approvals
enable states and local agencies to request approval to use a new
device without experimentation before the device is adopted in a
future edition of the MUTCD.

 FHWA Official Rulings website

List of FHWA communications regarding experiments, and
interpretation of documents (Requests To Experiment / RTEs,
response letters, progress reports, final reports, changes).

 California Traffic Control Devices Committee

Committee agendas, minutes, annual reports, experiment status
and reports, experimentation guidelines and requests,
implementation of FHWA-issued Interim Approvals.

 FHWA (U.S.) Manual on Uniform Traffic Control

Section 1A10 Interpretations, Experimentations, Changes and
Interim Approvals covers the design, application and placement of
traffic control devices other than those adopted in the MUTCD.
Figure 1A.1 Process for Requesting and Conducting
Experimentation for New Traffic Control Devices is a flowchart of
the federal (FHWA) process.
Figure 1A.2 Process for Incorporating New Traffic Control Devices
into the MUTCD is a flowchart of the process after successful
experimentation, a research study, or a request from a jurisdiction
or interested party

Traffic Control Devices” webpage
http://www.fhwa.dot.gov/environment/bicycle_pedest
rian/guidance/design_guidance/mutcd_bike.cfm
http://mutcd.fhwa.dot.gov/res-interim_approvals.htm

http://mutcd.fhwa.dot.gov/orsearch.asp

(CTCDC)
http://www.dot.ca.gov/hq/traffops/signtech/newtech/
Devices (MUTCD) (2009), Section 1A.10
http://mutcd.fhwa.dot.gov/
NOTE: All US MUTCD content appears in-line in the
California MUTCD, with California differences shown
in blue, and California tables and figures identified
with (CA).

 California Manual on Uniform Traffic Control Devices Figure 1A.1 (CA) Process for Requesting and Conducting
(MUTCD) (2012), Section 1A.10
http://www.dot.ca.gov/hq/traffops/signtech/mutcdsup
p/ca_mutcd2012.htm
NOTE: All US MUTCD content appears in-line in the
California MUTCD

Experimentation for New Traffic Control Devices in California is a
flowchart of the California (CTCDC) process.
Figure 1A.101 (CA) Process for the Use of Traffic Control Devices
Approved as Interim Approval (IA) by FHWA is a flowchart of
additional steps in California before a device granted Interim
Approval by FHWA may be used.
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APPENDIX C: SAMPLE SAFETY INFORMATION FOR
BIKEWAY MAP

See the Bike Safety Tips prepared by the Santa Clara Valley Transportation
Authority contained at:
http://www.vta.org/projects-and-programs/planning/bikes-bicycle-dos-anddonts
or the following information on bike safety tips from the Silicon Valley Bicycle
Coalition.
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Silicon Valley Bicycle Coalition's Share the Road

The Silicon Valley Bicycle Coalition is passionate about

program is an initiative to educate cyclists and

bicycling for transportation, health, the environment

motorists, to encourage safe roadway behavior,

and for fun! Through the support of our members

and promote safe travel spaces for all road users.

we provide the power to build, the power to be heard

We are joined by diverse partners who believe

and the power to educate.

that respect and awareness will make the roads
safer for everyone.

Your membership dollars go to support our current
programs, which include:

Thus far, the Share the Road initiative includes
a presentation to enhance motorist and cyclist
understanding of relevant safety issues, this
educational pamphlet, and tracking data
pertaining to incidents involving cyclists on

• Share the Road campaign to make our roads safer
for bicyclists.
• Advocacy to fill in crucial gaps in the bicycle network.
• Bicycle Exchange program to help needy families
obtain bicycles.

San Mateo and Santa Clara County roadways.

• Coordination of the annual Bike to Work Day for

For more information, or if you know a group

• Bicycle safety education programs for children, youth

that needs to learn more about sharing the
roadways, visit wesharetheroad.org.

Cyclist & Motorist
Safe Roadways Guidelines
wesharetheroad.org

Santa Clara and San Mateo Counties.
and adults.
• Bicycle Friendly Workplace Certification to establish
a company’s awareness of its impact on the cycling

This program is made possible due to the

community.

generosity of these partners:

Join us today!
Become a member online at
bikesiliconvalley.org
1922 The Alameda, Ste. 420
San Jose, CA 95126
(408) 287-7259

Share

Road
THE
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CYCLIST SAFETY TIPS

Ride single file and to the
right, and “take the lane”
when required. Be aware of
who is on the roadway with
you. When the road is wide
enough, ride single file and as
far right as is practical. When
the road is too narrow for a car
to pass safely in your lane,
“take the lane” to avoid being
clipped by a motorist.

Be visible, predictable and safe.
• Obey traffic laws. Cyclists fare best when
they act like and are treated as drivers of vehicles.
• Use hand signals.
• Ride in a straight line; don’t weave.
• Use lights at night.
• Wear a helmet.
Avoid the door zone.
Exercise care not to ride too
close to parallel parked cars.
To avoid the door zone, ride
3-5’ from parked cars.

When making left turns you may do so in one
of two ways:
1) Signal and move into the

left side of the travel lane
(or left turn lane) as a
vehicle.
2) Ride straight and cross the
intersection, then turn your
bike in the desired direction
and proceed when it’s safe
and legal to do so. Similar
to a pedestrian.

Watch for potential road
hazards. Scan the road 100
feet ahead for hazards, like
drains, potholes, tracks, or
debris. Allow time to
maneuver around these
hazards and negotiate with
traffic.

Wait as you would with any
slow-moving vehicle. Your patience
will only take a few seconds and
can help prevent a serious crash.
2) If you will be making a right

hand turn soon. Always
assume cyclists are traveling
through unless they signal
otherwise.

Be aware when a road is
too narrow. When there is
not enough room to share
the road, cyclists should
“take the lane,” which
means riding in or near the
center of the lane.
Respect pedestrian’s rights.
Cyclists must yield to
pedestrians. Be courteous
by warning others with a ring
of your bell or a friendly
greeting. Allow plenty of space
when passing.

Understand correct lane
positioning.
• Never ride against traffic.
Motorists aren’t looking for
cyclists riding on the wrong
side of the road.
• Don’t go straight in a lane
marked for “right turn only.”
Move into the lane going
straight and allow motorists
to turn right on your
right side.
• Watch for any indications
that a motorist may turn
into your path. When
approaching intersections
try to stay far enough from
the curb to allow cars to
turn right without cutting
in front of you.

Do NOT pass cyclists:
1) If oncoming traffic is near.

Don’t underestimate the
speed of cyclists.
When making a left hand
turn, yield to oncoming
cyclists just as you would
yield to oncoming motorists.

Before opening your car
door, look for cyclists who
may be approaching.

MOTORIST SAFETY TIPS
Slow down. Reduce your speed when passing cyclists,
especially if the roadway is narrow.

Give at least 3-5’ of passing
space. Slow down and wait
for a safe place to pass when
driving behind a cyclist,
especially on a narrow road.
A car passing too closely can
injure or kill a cyclist.

Give cyclists adequate space
to maneuver. Recognize
situations and obstacles, such
as drains, potholes, tracks, and
debris, that can be hazardous
to cyclists.

Don’t blast your horn.
When approaching cyclists, you could startle them
and cause a crash.
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APPENDIX D: BICYCLE LICENSING
Although the California Vehicle Code allows local jurisdictions to “license” bicycles, it is not a
recommended practice as it results in inconsistencies between cities, places an undue
burden on those of lower economic means, provides no real benefit to either the local
jurisdiction or to bicyclists, and there are more effective ways to recover stolen bicycles. The
practice became popular in the 1970’s because it was considered to be a proactive, bicyclefriendly, relatively easy way to generate funds for education or infrastructure. However time
has revealed that it is the opposite. The California Bicycle Coalition agrees as outlined in the
following official statement of the California Bicycle Coalition:
Bicycle registration laws are not necessary for the purpose they are usually intended and
have several negative impacts that render such proposals bad public policy. If suggested for
education of bicyclists about the law, they are unnecessary because most bicyclists, 91%
according to a recent survey of bicyclists in Oregon, are also people with driver’s licenses
who have learned the rules of the road and who carry insurance. The fees are never
anywhere near enough to pay for specific bicycling instruction. They are unnecessary to
recover stolen bicycles because bikes already come with a unique identification number, the
serial number, which is indelibly stamped on the bottom of the bottom bracket. Registration
stickers are more easily removed by a thief than the serial number.
Worse, mandatory registration schemes deter bicycling in a number of ways, contradicting
most public goals to enable more people to bicycle. They are confusing to users because
they may only be applied to residents of a specific jurisdiction, not to people traveling
through. Whether or not the law applies to someone depends on where they live! If City A
has a license requirement, a resident from City B is not required to comply with that law
when riding in City A. What if City B also has a license requirement? What counts as
residency — one’s permanent address, or the temporary address of an itinerant worker?
Registration laws have the potential to be abused by police officers for purposes of racial
profiling. Finally, tickets for noncompliance can be very expensive, a devastating
punishment to low-income people who ride because they cannot afford a car.
For these reasons, most cities that have registration laws are repealing them. The Los
Angeles Times article at this link describes Long Beach’s recent repeal as part of its
campaign
to
become
"the
most
bicycle-friendly
city
in
America."
http://latimesblogs.latimes.com/lanow/2011/02/long-beach-eliminates-bike-registration-lawthat-dealt-steep-fines.html
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APPENDIX E: DESCRIPTION OF WOONERF
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8.4 Woonerfs - A.K.A. SHARED STREETS

This section presents guidance for traffic calming residential streets
modeled after the Dutch design known as a woonerf. A woonerf literally
translated means “living yard” (as in “living room”) and was introduced
in the Netherlands in the 1970’s. It is a residential street designed to be
a safe setting for bicycles, pedestrians, residents meeting and talking
and even children at play. The concept has spread throughout both Holland and Germany, and also to England where they are known as Home
Zones. The concept is slowly gaining acceptance in the United States,
with examples found in Boulder, CO and New Jersey.

NOTE
VTA’s Pedestrian Technical Guidelines and Community
Design and Transportation Manual
both support woonerfs.  See CDT
Practice 4-6 and PTG Figure 6.1.2.

According to the City of Munich guidelines, the underlying
assumptions, are:
LOCAL PRACTICE

• There are no separate travel lanes or sidewalks.
• Pedestrians may use the entire street width.

The City of Sunnyvale has redesigned

• Children are permitted to play everywhere.

San Andreas Court as a woonerf,
in conjunction with the Mathilda

• Vehicle traffic speed is limited to a walking pace
(four to seven kilometers per hour, i.e., 2.5 to 4.5 mph).

Avenue/Caltrain overcrossing
renovation to connect California

• Drivers may neither endanger nor hinder pedestrians;
if necessary, drivers must wait.

Avenue to the pedestrian ramps.

• Pedestrians may not unnecessarily hinder car traffic.
• Parking is only permitted in designated areas.
The idea behind these elements is that while cars are permitted, they
are “guests” who defer to other modes and activities. The mixed-used
shared space is realized by the lack of curbs and sidewalks. The landscape and hardscape design is what reduces car speeds to about 4-5 mph.
The entire ground surface between buildings has a variety of pavements
and pavement design, street furniture, planters and strategically-placed
parking, essentially creating a linear plaza. The woonerf concept is ideal
for American-style cul-de-sacs, which have no through traffic and have
extremely low traffic volumes. Woonerfs are potentially applicable to any
residential street that does not need to accommodate “through” traffic,
i.e. traffic that does not have an origin or destination in the neighborhood.

Dutch and German sign to mark entry
point of a woonerf.

Commercial streets can also incorporate woonerf-type concepts and the
Dutch even have a different word for a commercial street so designed,
called a “winkelerf”.
The following pages are intended to help agencies initiate the planning
and design process of adding these to their circulation element and/or
traffic calming toolbox.
Dutch and German sign to indicate the
exit point of a woonerf.
    VTA Technical
Bicycle Technical
Guidelines
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Operational Issues to be Set by Vehicle
Code and/or Ordinance
• Speed limit.
• Pedestrians are allowed to be anywhere on the woonerf.
• Motor vehicles traffic may not hinder or endanger
pedestrians.
• Parking permitted only where designated.
• Pedestrians may not unnecessarily hinder vehicle
movement.

Design Details to be Addressed by
Ordinance or City Guidelines
30 kph (18 mph) zones in Munich are
marked at all entry points with signs.

• Maximum straight road length (typically 150 feet).
• Maximum speed (typically 5 mph).
• Maximum traffic volume: 200 vehicles per hour during the
peak hour.
• Minimum setback to the dwelling units.

TECH TIP

• Accessibility to emergency vehicles.

Woonerfs, while immensely popular,

• Minimum and maximum spacing of the woonerf design
elements.

are just one of the levels of traffic
calming used in the Netherlands and
Germany. Less restrictive measures
are 30 km (18 mph) zones, and more
restrictive measures are Pedestrianonly Streets (no vehicles). Munich

• Adequate parking for the residents; Disabled parking for
residents placed close to dwelling unit, as needed.
• No curbs; alternatively provide lengthy breaks in the
curbs; if there is a curb, both ends must be marked by a
planter box, tree, etc.

and Berlin have another variation

• Signs at each entry and exit point.

called a Spielstrasse, literally a “ie.

• Maximum length or number of consecutive blocks that can
be designed as woonerf.

game street”, where all types of outdoor recreation from tennis to
soccer, for both children and adults,

• Space for landscaping, play areas and meeting areas.

are permitted, and cars are
prohibited.

December
2012
8-10     VTA Bicycle
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8.4.1 Residential Woonerf Types and Best Practices

This section describes the essential elements for residential streets designed as woonerfs either as new construction or retrofits. Since many
residential settings in the United States and Santa Clara County have
front yards, and are therefore different from the typical Europe-woonerf,
eliminating curbs and sidewalks might not work in some contexts.
Accordingly, this section presents guidance for three types of residential
woonerfs, with suggested terms to differentiate them.

LOCAL PRACTICE
No single term has caught on in the
United States to replace “woonerf”;
“Home Zone” is used in the United
Kingdom and  “Shared Road” and
“Shared Space” are sometimes used

8.4.2 Cul-de-sac (OASIS)

in the United States. Suggested terms

8.4.3 Euro-style: building face to building face (MURMUR)

local agencies might consider are:

8.4.4 American-style-with front yards and driveways (LANE
Yard)
Within each of the categories, the street is unique and the actual
geometrics and design need to fit the physical constraints and neighborhood desires.

1. OASIS: Open Air Social Interaction Space

2. MURMUR: Multi User Road
3. Street Yard or Lane Yard
LANE: Local Area for Neighbors to Enjoy

VTA Best Practice – Residential Woonerf

Essential elements of a woonerf are:

1. Modes are not separated; there are no travel lanes or sidewalks.
2. The entire width is inviting for children to play & residents to

chat. Although there may be designated areas for these purposes,
they are not restricted to these areas.

3. The landscape and hardscape design indicates that the entire

area is for all users. Speed limit is enforced by design: traffic is
naturally slowed by the presence of trees, planters, parallel and /
or perpendicular parking, and other street furniture, as well as the
look and feel of the pavement.

4. Black asphalt is discouraged; pavement type is varied by:
•
•
•
•
•

Material

tech tip
To reduce costs when retrofitting an
existing street, consider the existing
location of:

•
•
•
•

Drainage
Driveways
Lighting
Utilities

Shape
Pattern
Color
Texture

5. Parking areas are sited and designed with the goal of reducing

the line of sight to reinforce the 5 mph speed limit. If retrofitting
an existing street, work with residents to include same number
of on-street parking spaces as existing, if that is their desire. (20
feet of curb space is approximately equal to one parking space).

6. Clearly marked entry points; drivers should intuitively understand when they are about to enter this zone.
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8.4.2 Cul-de-Sac Woonerf OASIS

NOTE
OASIS – Open Air Social

Discussion

Interaction Space

Cul-de-sacs are ideal locations to be designed or retrofited with woonerf
design concepts for three reasons: 1) they do not carry any through
traffic, 2) typical traffic volume is between 50 and 200 vehicles per
day; and 3) speeds are (or can be) slow, (since cul-de-sacs are typically
short, cars do not have time to accelerate to 25 mph). For these reasons,
historically, cul-de-sacs were the place in the neighborhood where kids
could play street games without parents worrying about their safety.

60’

RIGHT - OF - WAY (R/W)

40’

FACE - OF - CURB (F/C)

RIGHT - OF - WAY (R/W)

Despite these three nearly universal features of cul-de-sacs, most have
been designed as a standard residential street, with 32 to 40 feet of pavement width, and often separate sidewalks. A typical standard detail for a
cul-de-sac is presented in Figure 8.5a.
A more bike-friendly and pedestrian -friendly placemaking alternative is
to design the entire public right of way within the cul-de-sac as a mixeduse shared space, i.e. a woonerf. This would enhance the intimate feel of
a cul-de-sac, provide a large space for children to play, and for adults to
meet and socialize.

SIDEWALK

VTA Best Practice – Standard Detail for a Cul-de-Sac OASIS

Replace
RIGHT - OF - WAY (R/W)

=
R

/W
Figure 8-5b illustrates a conceptual8’ Rlayout
for a cul-de-sac; it assumes
4
=
R
that the fronting dwelling units have
privately-owned
front yards, as is
R
=
38
most common in Santa Clara County.
’ F The entire publicly-owned right of
/C
way becomes a mixed-use shared space.

FACE - OF - CURB (F/C)

/W

’R

48

=

40’

R

/C

’F

38

60’

the standard detail for a typical cul-de-sac with woonerf-design
SIDEWALK
concepts.

Figure 8-5a:
Typical Cul-de-Sac Standard Detail

RIGHT - OF - WAY (R/W)

R/W 40 - 60’

Figure 8-5b:
Cul-de-Sac Woonerf Conceptual Layout
VTABicycle
BicycleTechnical
Technical Guidelines
8-12    VTA
GuidelinesDecember
December2012
13, 2007
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8.4.3 Residential Woonerf – Euro Style MURMUR

NOTE

Discussion

MURMUR – Multi User Roadway

A euro-style woonerf is a street without sidewalks, curbs and gutters
where the entire width from building face to building face is public
shared space, and there are no designated travel lanes or sidewalks.
VTA Best Practice – Residential Woonerf – Euro Style MURMUR

In Santa Clara County, this design may be appropriate for new construction where there are no private front yards or only minimal private yards,
such as in townhouse developments. It may also be appropriate for
retrofitting residential streets with primarily multifamily dwellings. It is
particularly workable where the dwelling units do not have driveways,
such as housing developments with alleys or other places for residents to
park their cars.
Figure 8-6 depicts typical European-style woonerf design elements.

Figure 8-6:
Example of a European Woonerf

This bench disguises the parked cars,
making the street more attractive and
also providing a place for adults to sit
while children play.
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8.4.4 Residential Woonerf – American Style LANE Yard

NOTE
LANE Yard –
Local
Area for
Neighbors to
Enjoy

Discussion

While not all homes in the greater San Francisco Bay Area have sidewalks, most single family homes in Santa Clara County and even some
town homes, have private front yards. This is the key challenge to
developing a true woonerf. Therefore an example of incorporating the
woonerf-style design concept on a street where yards and curb /gutter
and sidewalks must be retained is presented in Figure 8-7.
VTA Best Practice – Residential Woonerf – American Style
LANE Yard

Residential woonerf design that retains sidewalks, curbs and gutters
could be applied to new developments or to retrofit older suburban streets
with front yards, curbs and gutters.
Figure 8-7 depicts a woonerf that retains existing sidewalks, driveways,
curb and gutter.
Lane yard

Note that delivery trucks can still be
accommodated in the Berlin variation,
called verkehrsberuhigten (plural).

Backyard
Existing
driveway typical

Front yard

Existing
driveway typical

Existing
driveway typical

Figure 8-7:
Residential Woonerf Retaining Curb,
Gutter and Sidewalk
Guidelines
December
2012
8-14     VTA
VTABicycle
BicycleTechnical
Technical
Guidelines
December
13, 2007

Curb
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C
urb gu
gutter
utter
e

Existing
driveway typical

Existing
driveway typical

Existing sidewalk

This verkehrsberuhigte, or traffic
calmed area, in Berlin retains
sidewalks adjacent to the buildings,
can be readily applied to typical
American single family neighborhoods.

Existing
driveway typical
Typical
Typi
ypica
ical
al 32’
3
32
2’ – 40’
4
40
0’
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8.4.5 Commercial Street Traffic Calming A.K.A. Winkelerf
Discussion

A winkelerf is a shared commercial street that uses unique design features to slow traffic. There is more traffic than on residential woonerf,
but it still must go very slowly. A typical design eliminates the curbs
to seamlessly merge street and sidewalk spaces; alternatively, bollards,
texture tiles and landscaped areas, and/or special paving materials and
patterns are used to designate the traffic lanes vs. pedestrian areas.
Parklets can be a key element of a commercial woonerf, and should be
especially attractive to passersby since the traffic has been calmed. These
are discussed in the next section 8.4.6.
VTA Best Practice – Commercial Street Winkelerf

The photos in the margin depict a commercial zone with the woonerf
concept.
1.

Traffic is slowed by the landscape and hardscape design e.g. trees,
planters, parallel and /or perpendicular parking, parklets.

2. Pavement surface is a variety of patterns, shapes, materials,

textures and/ or colors

Commercial street winkelerfs allow
delivery trucks and also private vehicles
if parking is permitted.

3. On-street parking is retained at the existing quantity
4. The street design includes:
•

Pedestrian-scale lighting

•

Bike parking

•

Benches/seating for people to relax

•

Landscaping and trees

•

Parklets, if desired

This commercial street in Milan, Italy
(above photo) was converted to limited
access for private vehicles similar to a
winkelerf (below photo).

5. To reduce costs, consider the existing location of:
•

Drainage

•

Driveways

•

Lighting

•

Utilities

6. To reduce costs, retain asphalt where parking is permitted since

the parked cars would cover any new, more expensive, pavers.
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Proven Safety Countermeasures

Roundabouts
The modern roundabout is a type of circular intersection defined primarily by
three basic operational principles:




Geometry that results in a low‐speed environment, creating
substantial safety advantages.
Entering traffic yields to vehicles in the circulatory roadway,
leading to excellent operational performance.
Channelization at the entrance and deflection around a
center island are designed to be effective in reducing conflict.

Background
There are an estimated 300,000 signalized intersections in the United
States. About one‐third of all intersection fatalities occur at these
locations, resulting in roughly 2,300 people killed each year.
Furthermore, about 700 people are killed annually in red‐light
running collisions. Although traffic signals can work well for
alternately assigning the right‐of‐way to different user movements
across an intersection, roundabouts have demonstrated substantial
safety and operational benefits compared to most other intersection
forms and controls, with especially significant reductions in fatal and
injury crashes. The Highway Safety Manual (HSM) indicates that:




By converting from a two‐way stop control mechanism to a
roundabout, a location can experience an 82 percent reduction in severe (injury/fatal) crashes and a 44
percent reduction in overall crashes.
By converting from a signalized intersection to a roundabout, a location can experience a 78 percent
reduction in severe (injury/fatal) crashes and a 48 percent reduction in overall crashes.

The benefits have been shown to occur in urban and rural areas under a wide range of traffic conditions, and
ongoing research has expanded our collective knowledge on safety performance for specific scenarios. Although
the safety performance of all‐way stop control is comparable to roundabouts (per the HSM), roundabouts
provide far greater operational advantages. Roundabouts can be an effective tool for managing speed and
creating a transition area that moves traffic from a high‐speed to a low‐speed environment. However, proper
site selection, channelization, and design features are essential for making roundabouts accessible to all users.

Guidance
Roundabouts should be considered as an alternative for intersections on federally funded highway projects that
involve new construction or reconstruction. Roundabouts should also be considered when rehabilitating existing
intersections that have been identified as needing major safety or operational improvements. Roundabouts
have also proven to be effective at freeway interchange ramp terminals and at rural high‐speed intersections.

Key Resources
Roundabouts: An Informational Guide, Second Edition (NCHRP Report 672)
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_672.pdf
Roundabouts Outreach & Education Toolbox
http://safety.fhwa.dot.gov/intersection/roundabouts/roundabouttoolbox/
Roundabouts and Mini Roundabouts Technical Summaries
http://safety.fhwa.dot.gov/intersection/roundabouts/fhwasa10006/
http://safety.fhwa.dot.gov/intersection/roundabouts/fhwasa10007/
Roundabouts Informational Brochure and DVD
http://safety.fhwa.dot.gov/intersection/roundabouts/fhwasa08006/
http://safety.fhwa.dot.gov/intersection/roundabouts/#video
Public Rights‐of‐Way Accessibility Guidelines (NPRM Edition) (July 2011)
http://www.access‐board.gov/prowac/nprm.pdf
Crossing Solutions at Roundabouts and Channelized Turn Lanes for Pedestrians with Vision Disabilities (NCHRP
Report 674)
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_674.pdf
Highway Safety Manual, American Association of State Highway and Transportation Officials
http://www.highwaysafetymanual.org/Pages/default.aspx
Crash Modification Factor (CMF) Clearinghouse [quick search “roundabout”]
http://www.cmfclearinghouse.org/
Evaluation of Safety Strategies at Signalized Intersections (NCHRP Report 705)
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_705.pdf
Roundabouts in the United States (NCHRP Report 572)
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_572.pdf

FHWA Contacts
Office of Safety: Jeffrey Shaw, jeffrey.shaw@dot.gov, 708‐283‐3524
Office of Safety (Research & Development): Wei Zhang, wei.zhang@dot.gov, 202‐493‐3317
Resource Center Safety & Design Team: Hillary Isebrands, hillary.isebrands@dot.gov , 720‐963‐3222
FHWA Website: http://safety.fhwa.dot.gov/intersection/roundabouts/
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