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I.

INTRODUCTION

A.

GOALS

The Pasadena Bicycle Plan presents a guideline for the City to provide the safe and attractive
environment needed to promote bicycling as a transportation mode.
By virtue of its early settlement, Pasadena is blessed with what is now known as traditional
neighborhood design. Its streets were built for walking, bicycling, horse and buggies, and
trolleys. As a result, they are human scale, with few streets of more than four lanes, and all of
them lined with majestic trees. Pasadena has a good mix of housing, jobs, and commerce. This
balance is reflected in how Pasadena residents work, shop, and play. Census data show that
42% of employed Pasadena residents work in Pasadena,1 double and triple the equivalent
portion in surrounding cities. Pasadena also serves as an employment, shopping, and
entertainment destination for much of the surrounding area. Pasadena’s central location, density,
and commercial sector have made it the origin, destination and through route for many of the
San Gabriel Valley’s trips. These factors also mean that most trips beginning or ending in
Pasadena are short in length.
The City has an ideal climate for bicycling: temperate, with few rainy days and moderate
topography. It is home to a large and active population. All these factors lead to a tremendous
potential for creating a community where bicycling is protected and encouraged, i.e. bicyclefriendly. Bicycle-friendly policies are part of a broader neighborhood-based transportation
system that is also livable and walkable. This master plan is intended to provide guidance for
achieving these goals.
The Mobility Element of the 1992 Pasadena General Plan called for developing a citywide
bikeway system and increasing the use of bicycling and walking. This bicycle plan is intended to
meet those requirements of the General Plan and to be consistent with it.
Other goals in the General Plan reinforce these two goals. A basic General Plan principle calls
for making Pasadena a city “where people can circulate without cars.” The Mobility Element
says that its primary emphasis is allowing people to circulate without cars. It commits the City to
focusing future planned transportation improvements on non-automobile-orientated projects,
including the development of a citywide bikeway system.
Furthermore, the City has adopted a policy to make Pasadena “a place where bicycling and
walking are encouraged and fostered, where all streets are bikeways, and where safety,
education, and facilities are provided as an ongoing part of transportation and recreational
planning and programs.” The City Council has adopted a goal of five percent of all trips in the
City to be made by bicycle by the year 2001.

1

US Department of Commerce, Bureau of the Census, 1990 Census of Population and Housing, Summary
Tape File 3A, Los Angeles County.
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This master plan expands upon the recommendations contained in the General Plan and
provides guidance for meeting Pasadena’s goal of becoming “bicycle friendly.”
This new plan was written by two Pasadena bicyclists in consultation with City Public Works
and Planning Department, members of the Mayor's Bicycle Task Force, the previous Bicycle
Advisory Committee and the current Bicycle Task Force. Most of the major streets were
measured for determining the rough feasibility of installing bicycle facilities; detailed engineering
studies will be required for implementation.
Citizens were invited to provide input to the Draft Plan at a hearing of the Pasadena
Transportation Advisory Committee. Thirty-five people spoke about the bicycle plan, with
nearly unanimous support. In January 1999, the City Council adopted the plan in concept
unanimously.
B.

BICYCLING IN EARLY PASADENA

Pasadena’s early development is intertwined with the bicycle—the “Golden Age” of bicycling
occurred as Pasadena developed. Photographs of early street scenes always show bicycles.
Pasadena’s first streets were arranged for bicycles, pedestrians, and light rail trolleys.
Pasadena was very much part of a bicycling riding wave that swept the nation, with more
bicycles than any city west of Chicago.
At the turn of the century, bicycling was big business with 15 bicycle shops in Pasadena.
Edward Braley built the Bicycle Emporium on Raymond Avenue, but the only reminder left is
the building’s trim work showing bicycle wheels. The Mayor of Pasadena, Horace Dobbins,
began work on what he called the Cycleway, to link Pasadena with Los Angeles. This elevated
bicycle path provided grade separation and is now regarded as a precursor of the modern
freeway. It allowed rapid,
non-stop transportation,
and was faster than the
trolley car.
On January 1, 1900, the
Tournament of Roses
parade
contained
350 flower-bedecked bicycles, including bicycle
contingents from Pasadena’s schools. The first
purpose-built
parade
floats were built by
hooking bicycles together
and building a rose trellis
and canopy around them.
One popular float was
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1898 Tournament of Roses Parade (Pasadena Historical Museum)

powered by local barber shop quartet, the Woodmen Quartet, who sang as they pedaled their
float down Colorado Street. Afterwards the New Year’s crowd went to the Tournament of
Roses Bicycle Races at the track on Lincoln and Hammond, described as the best track in the
nation. The Tournament of Roses attracted the best professional bicycle racers with lucrative
prize money and the chance to ride in the temperate Southern California winter.2
Transportation quickly began to change the urban environment. The Wright brothers (bicycle
mechanics) flew in 1903. Henry Ford (a former bicycle manufacturer) began mass production
of the Model T in 1910. By 1915 many of Pasadena’s bicycle shops had become ‘cycle’
(motorcycle) and ‘auto-mobile’ dealers.
The bicycle, walking, and the trolley all continued to provide a significant amount of
transportation, but after World War II the car quickly became the dominant user of Pasadena’s
roads. As rail lines became highways, working horses and trolleys disappeared and use of
bicycles for transportation dwindled.
Colorado Boulevard reflects these changes in the character of its storefronts. As it flows from
west to east, the character and spirit changes from 19th to 20th century. As one travels eastward
from Old Town Pasadena, pedestrian-oriented small stores and display windows become
infrequent, while larger, slab-front stores and parking lots become more common.
Awareness of this development pattern gives Pasadena a unique opportunity to develop bike
use while the City embraces alternatives to automobile-based transportation.
C.

PRIOR BICYCLE PLANS

Bike use has evolved over time, and it is reflected in the city’s prior bicycle plans. Pasadena’s
first effort to encourage bicycling (since the Golden Age of Bicycling) was the designation of the
Kenneth Newell Bikeway along the Arroyo Seco. This popular route was assembled as a
service project by the Kiwanas Club and named to honor Judge Kenneth Newell, who enjoyed
and promoted bicycling.
The early 1970s heralded a rapid growth in bicycling. In response to community interest, in
1973 Pasadena assembled a City Bikeway Study Committee that prepared the report entitled
“Pasadena Bicycle Transportation Program, Bikeway Development.” They recommended that
bikeways connect “residential, employment, shopping and school locations; into a network that
can serve utilitarian trips, in addition to serving the need for recreation.” They called for a
primary or “backbone” bikeway system, consisting of “15 distinct corridors totaling
approximately 45 miles in length.” These corridors are shown in Table I-1.

2

Pasadena Star-News, Jan 2, 1900.
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Table I-1
Corridors Identified in the 1974 Plan
Bikeway Facility Implemented

Corridor
North-south
Arroyo Boulevard
Lincoln and South Orange Grove

Fair Oaks, Arroyo Parkway, or Marengo
Lake
Allen
Sierra Madre
Sierra Madre Villa
New York
East-west
Washington
East Orange Grove
Maple/Corson
Colorado
Del Mar
California
Glenarm

Both signed bike route and bike lanes
Lincoln has signed bike route but Orange
Grove has no designation
Portions of Marengo have bike lanes
None
North Allen a signed bike route
Bike lanes
A signed bike route
None
None
A portion has signed bike route
Bike lanes
None
A signed bike route
None
Bike lanes

This “backbone” structure was remarkably prescient in identifying these corridors. In essence,
these corridors represent all the major streets in Pasadena and provide the routes bicyclists
would use to travel in Pasadena. However, at that time, the science of accommodating bicycle
use on roadways and integrating them into a multi-modal transportation system was
undeveloped. The report states that many approaches were “relatively new and untried.” The
report indicates that the statewide Bicycle Committee was still formulating recommendations.
Due to the uncertainty of how to accommodate bicycles, the plan called for creating a network
with a “combination of bike routes, bike lanes, and bike paths.”
Although the plan did result in the designation of bike lanes on Sierra Madre, portions of
Marengo, Maple/Corson, and Glenarm, many of the other corridors received only “bike route”
designation and others were left untouched. Although the plan stressed a systematic approach,
the resulting facilities lack continuity and consistency. They fail to form the called-for
“backbone” to serve destinations, and serve to connect “residential, employment, shopping and
schools” only poorly. In hindsight, the bike route designations, though popular in that era, were
inadequate to accommodate and encourage bicycle use. The plan, though, did establish the
need for a systematic network of bicycle facilities, but was unfortunately wrong with its forecast
that “the bulk of bicycle trips in the foreseeable future will continue to be neighborhood riding by
youths.” Youth bicycling in Pasadena has plummeted.
In 1991, Pasadena took an historic step towards the creation of a bicycle-friendly system. This
effort was led by the late Mayor Jess Hughston and was a pioneering effort in non-automobile
transportation that drew national attention to Pasadena. Jess Hughston was named “America’s
Best Mayor” by Bicycling Magazine and Pasadena was described in the cover story. Mayor
Hughston considered the bicycle planning efforts one of his greatest accomplishments.
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The Mayor assembled a Bicycle Task Force to improve bicycling in Pasadena. The Bicycle
Task Force wrote the “Plan to Make Pasadena Bicycle Friendly” that was adopted by the City
Council. The Mayor also established the Arroyo Seco Recreation Zone, bicycle parking, and
the Bicycle Advisory Committee. The Committee, which was started in 1991, provided monthly
meetings between City staff and bicyclists to work together to improve the bicycling habitat in
Pasadena.
Many of the Plan elements have been implemented and are responsible for Pasadena’s
leadership in promoting bicycling. The primary achievement of the Mayor’s Bicycle Task Force
was the creation of a bicycle-friendly policy, which solidified City policy and led to the General
Plan’s support for bicycling. It set goals for bicycle parking, which are continuing to be
implemented. It also led to pavement patching standards.
The General Plan calls for a street network system that provides bicycle connections to transitorientated development, commercial areas and transit stops.
The previous plans consistently called for a network of bicycle facilities, which the City has
partially implemented. The City has been rewarded with both a reputation for bicycle-friendly
streets and with more bicycling.
D.

BICYCLING IN PASADENA TODAY

Bicyclists ride on all of the streets in Pasadena. Bicycle use varies however; different groups of
bicycle users take different trips and have their own unique areas for bicycling. Most
significantly, child bicyclists are almost conspicuous by their near absence in Pasadena outside
of planned family outings.
Adult bicyclists can be found on every major street. They prefer mobility corridors such as
Colorado Boulevard, Fair Oaks Avenue, and Lake Avenue. Many of these riders ride because
it is cheap and accessible transportation, while others ride for pleasure, environmental reasons,
or exercise. Sport and recreation bicyclists ride mostly on minor arterial streets. In Pasadena,
prime areas include Linda Vista Avenue, Arroyo Boulevard, and the roads around the Rose
Bowl (known as the Rose Bowl Loop). Indeed, recreational riders use an extensive network of
aesthetically pleasing, bicycle-friendly streets that extend throughout the San Gabriel Valley.
Moreover, they tend to travel during low-traffic times, such as Saturday and Sunday mornings.
Commuter bicycling is also important in Pasadena. According to the 1990 census, 1.3 percent
of the residents rode bicycles to work. In 1990, total employment in Pasadena was 64,465,
which equates to 839 bicycle riders. The Southern California Association of Governments
estimates that there are now 90,000 jobs in Pasadena, which equates to 1,171 bicycle riders. In
addition to these commuters, Pasadena is home to Caltech and several colleges. Although the
number of students commuting to school has not been measured, it is likely significant.
Bike lanes can be found on some Pasadena streets. Eight percent of the 142 miles of collector
and arterial roadways in Pasadena have bike lanes, as shown in Table I-2 and graphed on
Figure 1: Existing Bikeways. Most of the bike lanes (Maple/Corson couplet, St. John, and
Pasadena; i.e. 42% of the bike lane mileage) were installed as part of the Foothill Freeway
PASADENA BICYCLE PLAN

construction project in the early 1970s. Bike lanes on Sierra Madre Boulevard (28%) were also
installed in the 1970s and later named to honor former Mayor Jess Hughston. Sierra Madre
Boulevard is a former Red Car route, and hence had sufficient pavement width. Portions of
Marengo Avenue, Raymond Avenue, and Arroyo Boulevard have bike lanes (30%). These
were installed partially for traffic management.
Table I-2
Existing Bike Lanes
Street
East-West Streets
Maple/Corson St.
Glenarm St.
North-South Streets
Arroyo Blvd.
Arroyo Blvd.
St. John Ave.
Pasadena Ave.
Raymond Ave.
Marengo Ave.
Sierra Madre Blvd.

From

To

Lincoln Ave.
Arroyo Parkway

Altadena Dr.
El Molino Ave.

Holly St.
Everts St.
Lincoln Ave.
Del Mar Blvd.
Washington Blvd.
Glenarm St.
Michillinda Ave.

Seco St.
Stanton St.
Del Mar Blvd.
Lincoln Ave.
Orange Grove Blvd.
Del Mar Blvd.
San Pasqual St.
Total

Distance
(miles)
3.5
0.5
0.6
0.6
0.6
0.5
0.8
1.6
3.0
11.7

It should be noted that these bike lanes were created primarily due to ease of installation, and
only secondarily for the desirability of these streets to form a citywide network of bicycle routes.
Although present records do not show how much funds were spent on implementing these bike
lanes, they indicate that $111,470 was spent on bikeways improvements for the Rose Bowl
Loop, with another $40,000 appropriated.
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In its ongoing program, Pasadena provides parking for approximately 1,000 bicycles. Bicycle
racks are located throughout the city. Bicycle racks can be found at numerous bus stops, cityowned parking lots, churches, private office garages, churches, and local business and
apartment buildings as shown in Figure 2: Existing & Proposed Bicycle Parking, Intermodal
Links & Bicycle Amenities. Much of the
Table I-3
bicycle parking funds were provided by
Bicycle Links to Transit
an $180,000 ISTEA/Proposition C
Washington Boulevard
Orange Grove Boulevard
Foothill Boulevard
Walnut Street
grant through the Los Angeles County
Colorado
Boulevard
Green Street
Metropolitan Transportation Authority.
Del Mar Boulevard
California Boulevard
City bicycle racks have been placed
Sierra Madre Boulevard
Altadena Drive
near bus stops along the bus routes
Allen Avenue
Lake Avenue
shown in Table I-3.
Hill Avenue
Los Robles Avenue
Arroyo Parkway
Fair Oaks Avenue
School children, parents, teachers,
Lincoln Avenue
Linda Vista Avenue
senior citizens, and the public in
Pasadena are taught traffic rules through a two-year program that began in 1998. The program
consists of 1,060 interactive school workshops reaching 25,000 students (K-12) each year,
62 school rodeos, 93 parent workshops, 93 teacher workshops, 36 senior citizen
presentations, 36 community presentations, and 24 community rodeos. The program includes
data collection and evaluation of its effect.
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insert Figure 2, Bicycle Parking, here
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II.

DEVELOPING A PLAN FOR PASADENA

A.

BICYCLISTS

In 1991 the City Council set a goal that five percent of all trips should be made by bicycle. This
is a reasonable and achievable goal. As of the date of this plan, between one and two percent of
all trips are made by bicycle. Experience with other cities, both locally and abroad, shows that
an even greater portion of trips can be converted to bicycling. Numerous cities, many with
notably inferior weather, exceed 10 percent bicycle use. Palo Alto, a city comparable to
Pasadena in many ways, has 5.8 percent; Santa Cruz has 5.5 percent, Berkeley has
4.9 percent, and Santa Barbara has 3.2 percent. Davis has raised its use to 21.6 percent of
work trips by installing bike lanes and other bicycle facilities. Many cities in the prosperous,
developed countries of northern Europe, as shown in Table II-1, have achieved over 10 percent
of all trips by bicycle. An analysis of the rising use of the bicycle in Germany determined that
public policies enhancing the safety, speed and convenience of bicycling and making automobile
use more difficult and expensive, enabled bicycle use to blossom.3
Table II-1
3
Modal Split Distribution for Urban Trave l In Europe and North America
Country
Percent of Trips by Travel Mode
(ranked by bicycle use)
(all trip purposes)
Public
Bicycle Walking
Transport
Auto
Other
Netherlands
30
18
5
45
2
Denmark
20
21
14
42
3
Germany (Western)
12
22
16
49
1
Switzerland
10
29
20
38
3
Sweden
10
39
11
36
4
Austria
9
31
13
39
8
Germany (Eastern)
8
29
14
48
1
England and Wales
8
12
14
62
4
France
5
30
12
47
6
Italy
5
28
16
42
9
Canada
1
10
14
74
1
U.S.A.
1
9
3
84
3

Pasadena’s goal is consistent with national goals. In 1993, the Federal Highway Administration4
set the goal of doubling the amount of walking and bicycling in the United States.
The enormous variation in bicycle use in the countries shown in Table II-1 illustrates that bicycle
use is not a function of climate or wealth.3 The countries blessed with double-digit bicycle travel
3

Pucher J, Bicycling Boom in Germany: A Revival Engineered by Public Policy. Transportation Quarterly,
51: (Fall 1997) 31-46.
4
U.S. Department of Transportation, National Bicycling and Walking Study. FHWA-PD-94-023,
Washington, DC: 1993.
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have equally high automobile ownership rates. Automobile ownership rates in the countries with
high bicycle use are among the highest in the world. Indeed, per capita car ownership in
Germany essentially matches the United States, yet they rely much more on the bicycle.
Moreover, their public transit systems are the most extensive and highest quality in the world.
Climate isn’t a factor—indeed ironically it seems as if the highest bicycle use occurs where the
climate is the worst. European cities are more centralized; but even in the United States, 49% of
all urban trips are 3 miles or less, 40% are 2 miles or less, and 28% are 1 mile or less.5 These
distances can be easily covered by bicycle. The main difference in bicycle use is the difference in
how cities design and operate their streets.
In its 1993 National Walking and Bicycling Study,6 the Federal Highway Administration
examined the factors that encourage bicycle use. They found that climate, population, size, and
density were insignificant factors and concluded that only two factors were significant: the strong
presence of a university and whether more than 35 percent of the major streets had bike lanes.
They concluded, “it seems fairly clear that cities with very few or zero miles of bike lanes are not
generating much interest in bicycle commuting.” Those cities above the threshold had ten times
the bicycling as those cities below. The study also found bicycle use increased as the proportion
of streets equipped with bike lanes increased beyond the 35 percent threshold.
Pasadena has five colleges and universities and a large number of college students, but
Pasadena cannot truly be considered a “college town” such as Davis or Berkeley. Currently
8 percent of Pasadena's major streets have bike lanes and census data shows that 1.3 percent
of commuting trips in Pasadena are made by bicycle.
Considering the Federal Highway Administration study, Pasadena can further encourage
bicycling by completing its network of bicycle-friendly streets.
Evidence from other cities shows that the installation of bike lanes encourages bicycling. A
recent article in ITE Journal attributed bicycle use of 15 times the national average in Eugene,
Oregon to their high bikeway mileage count.7 Surveys of bicycle riding in Santa Barbara8
showed that all the nearly 50 percent growth in bicycling between 1973 and 1996 occurred on
streets that received bike lanes in that period. Streets without bike lanes had the same amount of
bicycle use as before, but those that received bike lanes consistently showed an increase.
Bike lanes reduce stress for bicyclists. Cyclists feel vulnerable to overtaking motorists, and,
indeed, it is the most common cause of fatal car-bike collisions.9 A bike lane forces a greater
separation between the two. A separate bike path further separates motor vehicles and
bicycles, but complicates intersections; while a bike path is required to be grade-separated like
5

U.S. Department of Transportation, Nationwide Personal Transportation Survey. Washington, DC: 1992.
Goldsmith SA, Federal Highway Administration, National Walking and Bicycling Study, Reasons Why
Bicycling And Walking Modes are and are not Being Used More Extensively as Travel Modes. 1993.
7
West JE and Lowe A. Integration of Transportation and Land Use Planning through Residential Street
Design. ITE Journal, August 1997, p. 48-51.
8
Santa Barbara Bicycle Coalition, Quick Release, Bicyclist Numbers Increase in City of Santa Barbara, Nov.
1996.
9
McCarthy M, Gilbert K, Cyclist Road Deaths In London, Accident Analysis and Prevention, 1996,28:275279.
6
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a freeway, but greatly increases its cost in urban areas. Without the separation, a bike path is
more like a sidewalk. Although many bicyclists do not perceive it, studies have shown that
sidewalk riding is more dangerous to the cyclist than street riding because of the crossing
problems at intersections and driveways.10,11
Bike lanes, however, will not address the needs of all cyclists. Cyclists are diverse12 and they
have different motives for using bicycles. These differences affect their needs. Adult cyclists
using their bicycles as transportation require the shortest, quickest route. While children use their
bicycles for play and can behave unpredictably, sports and racing cyclists tend to form groups
and travel fast. These differences make it impossible to design cycle routes that simultaneously
satisfy all users.
Pasadena can learn from Germany’s success in encouraging bicycling. Promotion of bicycle use
was part of an urban policy to promote alternatives to automobile use. The most successful
programs3 in German cities started with providing a network of bicycle-friendly streets and also
paths separated from both auto and pedestrian traffic. Muenster, for example, developed a
backbone-based network, using their medieval city walls. From the backbone, 16 major bike
routes radiate to outlying portions of the city. In addition, most residential streets can be safely
used by bicyclists, due to traffic calming measures that give pedestrians and bicyclists the rightof-way and restrict speeds to 30 km/h (20 mph). Muenster has been rewarded with 32% of all
trips by bicycle.
Other bicycle-friendly policies common in Germany include the following3:

•
•
•
•
•
•
•
•
•

Streets that are one-way for cars but two-way for bicyclists.
Reserved bus lanes that can be used by bicyclists, but not by autos.
Street networks with deliberate dead ends and circuitous routing for cars but direct, fast routing
for bikes (and pedestrians).
Special bicycle streets that permit auto traffic but give bicyclists strict priority in right-of-way over
the entire breadth of the street.
Permission for bicyclists to make left and right turns where prohibited for autos.
Special stop lines at intersections that allow bicyclists to pass waiting cars and proceed directly to
the front, while cars must stop at a considerable distance from the intersection. Bicycles also get
an advance green light, so they can clear the intersection before the cars start.
Special traffic lights for bicyclists at most intersections, usually with priority signaling for bikes.
Bike rental facilities at all train stations and many other transport nodes throughout the region.
Integrated system of well-marked, color-coded bicycle routes for the city and the surrounding
region, with detailed route maps widely available. Signs throughout the network indicate the
direction, distance, and best bike route to key destinations.

10

Wachtel A, Lewiston D, Risk Factors For Bicycle-Motor Vehicle Collisions At Intersections. ITE Journal.
Sept. 1994, 30-35.
11
Aultman-Hall L, Hall FL, Ottawa-Carleton Commuter Cyclist On- and Off-road Incident Rates, Accident
Analysis and Prevention, 1998 Jan; 30(1): 29-43.
12
Boudewijn Bach and Norman Pressman, Climate-Sensitive Urban Space, Pulicatieburo, Delft, The
Netherlands, 1992.
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•
•
•

Annual bicycling festivals that promote the environmental advantages of bicycling, display the
latest bike models and accessories, and disseminate various other relevant information for
bicyclists.
Annual awards to firms that do the most to increase bicycling among their employees by
providing showers, bike lockers, bikes to borrow, bike racks and a flexible dress code.
A comprehensive system of bicycle parking facilities, especially in the city center and transit
stations. Some bike racks have been sited in former auto parking lots and decommissioned car
lanes, thus further removing roadway and parking capacity from cars.

Much bicycle use occurs on residential streets, away from the heavy traffic streets. These streets
can be made more bicycle-friendly with traffic calming. Germany has been a leader in traffic
calming.
Since 1980, most cities have reduced speed limits to 30 km/hr (20 mph) and have further
discouraged auto traffic by narrowing streets, increasing curves, setting up roadway
bottlenecks, and installing speed bumps, ornamental posts (bollards), concrete planters,
wider sidewalks, and bicycle lanes. These measures encourage bicycle use on residential
streets. Moreover, in virtually all German cities, there is an extensive interlocking network
of streets in the old town center and main shopping district that is completely off-limits to
private cars. Most such zones enhance pedestrian and bicycle access to the very heart of
the city while keeping cars at a distance, forcing them to park in fringe lots and garages.3

Another key component of German policy recognizes that parking is one of the most important
necessities for auto use. German cities have restricted its availability and increased its cost. They
have eliminated most free, non-metered on-street parking, except in residential districts where
use is limited to residents through parking permit programs. On-street parking costs more near
high demand locations, such as the central business districts. The revenue generated is used to
help fund bicycle improvements.
The evidence shows that accommodating bicyclists in street design and operation results in a
rapid growth in bicycling.
B.

SAFETY

Safety is an essential element of a comprehensive plan to foster bicycling.
Nationally, around 800 bicyclists die annually. Essentially all of these deaths involve a motor
vehicle collision. Indeed, it is rare for a bicyclist to die without a motor vehicle collision. More
people die in lightning strikes than in bicycle-only crashes.
The significance of motor vehicle collisions for serious bicycle-related injuries is reflected in
medical journal analysis. Almost all serious injuries involve a motor vehicle collision. In a study
of 173 bicycle-related fatalities, all involved a motor vehicle collision.13 In a study of emergency
room treatments for bicycle-related injuries, over 85 percent resulted from motor vehicle
collisions.14 Addressing bicycle injuries requires addressing motor vehicle-bicycle collisions.

13

Fife D et al. Fatal Injuries to Bicyclists: The Experience of Dade County, Florida. J of Trauma, 23:745-755.
Rivara FP et al. Epidemiology of Bicycle Injuries and Risk Factors for Serious Injury. Injury Prevention,
3:110-114, 1997.
14
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Motor vehicle crashes cause two percent of all deaths in the US every year. They are the
leading cause of death for all ages from 1 through 34 years.15 Motor vehicle crashes are also the
leading cause of premature death, taking 892 years per 100,000 population, far exceeding other
leading causes such as homicide (386 years), heart attacks (336 years), and lung cancer
(192 years).15 Motor vehicle usage indirectly causes even more ill health by polluting the air and
water, and discouraging physical activity.
Pasadena annually suffers a dozen fatal and over 1,000 injury motor vehicle collisions.16 Onethird of these fatalities or injuries are people struck by a motor vehicle (pedestrians or
bicyclists). Typically, throughout California, pedestrians fatally injured outnumber bicyclists six
to one.
The Federal Highway Administration in 1995 set a long-term goal of cutting the number of
motor vehicle fatalities by 35 percent by 2005. The City could achieve the goal by improving
the safety of street system.
1.
Safe Communities
Pasadena ranks 14th among California cities for bicycle-related injuries. However, measuring
the safety of bicycling by examining the number of injuries is misleading. Cities where more
residents bicycle experience greater per capita injury rates.
Measurement of the number of people injured while bicycling is available from the California
Highway Patrol. Data for the 15 cities with the highest rate of bicyclist injuries is presented in
Table II-2.

City
1. Chico
2. Berkeley
3. Santa Barbara
4. Palo Alto
5. Newport Beach
6. Mountain View
7. Davis
8. Santa Monica
9. El Cajon
10. Woodland
11. Costa Mesa
12. Huntington Beach
13. Sacramento
14. Pasadena
15. Santa Rosa

Table II-2
Bicyclist Injuries
Population
Number
44,200
86
104,200
184
87,300
141
57,200
140
68,200
79
69,800
74
49,400
46
89,100
79
90,200
78
41,200
35
100,200
82
185,300
133
383,800
271
135,100
94
120,900
81

Rate per 100,000
195
177
162
140
116
106
93
89
86
85
82
72
71
70
67

15

National Center for Health Statistics. Health, US, 1995. Hyattsville, MD: US Dept of Health and Human
Services; 1996.
16
California Highway Patrol, Annual Report of Fatal and Injury Motor Vehicle Traffic Accidents, 1993.
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The cities with high per capita bicycle injury rates are bicycle-friendly and have high bicycle use.
Most bicyclists would report that these cities are safer places to bicycle than the cities with low
per capita bicycle injury rates. These cities have high per capita bicycle injury rates precisely
because they have high per capita bicycle use. It is noteworthy that Davis, with far and away the
highest proportion of trips made by bicycle, has an injury rate similar to cities with less bicycle
use. This anomaly suggests that its investment in an extensive bike lane system (94% of arterial
roads) has created a safer environment for bicyclists.
Without good bicycle use figures, it is unrealistic to compare Pasadena bicycle injury data to
other cities. Such comparative use data is difficult to obtain and beyond the scope of this master
plan. Nonetheless, it is desirable to increase the safety for bicycle users in Pasadena to protect
residents and to encourage more to ride.
2.
Improving Safety
For the prevention of traffic injuries, the most important measures are separation – of streams of
traffic from each other and of vehicles from people – and control of speed. Limited separation
has proved practical only on freeways, but the complete separation of large trucks from cars,
bicycles and pedestrians on surface streets is unrealistic. The role of speed in accidents is
incontrovertible; the issue for improving safety is controlling vehicle speed.
In general, experts on injury prevention recognize that environmental modifications have the
greatest protective ability. Indeed, one medical journal paper17 on this very topic starts with the
sentence “in the debate about the relative merits of different preventive strategies in injury
prevention, environmental changes, and legislation are often regarded as superior and more
effective approaches to those involving health education.” In other words, street design and
operation are more important to bicycle safety than educating bicyclists to be safe.
a)
Street Design and Operation
Street design and operation greatly impact bicyclist safety. Figure 3, Collision History, shows
the location of motor vehicle versus bicycle injury collisions as recorded in police reports.
Injuries are generally distributed, but concentrated along major corridors and near trip attractors
(e.g., Colorado Boulevard and Lake Avenue).
Bicyclists injured on residential streets are typically children. Epidemiological studies of child
bicyclist injuries show that most occur mid-block on residential streets, essentially in front of
their home. This pattern matches that found in studies of child pedestrian injuries. These injuries
occur typically with children playing rather than going on a trip to a specific location.18
Separating children from motor vehicle traffic is impracticable on a residential street; hence
speed control is necessary. Traffic-calming residential streets provides the best protection
against childhood bicyclist injuries, and Pasadena is a nationally recognized leader in traffic
calming efforts.
17

Towner EML, The Role of Health Education in Childhood Injury Prevention. Injury Prev. 1995;1:59-61.
Agran PF, Winn DG. The Bicycle: A Developmental Toy Versus a Vehicle. Pediatrics, 1993; 91:752-755.
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Bicyclists injured on major streets are typically adults. Epidemiological studies9 show that adult
cyclists are fatally injured by motor vehicles overtaking (passing) on major roads and by motor
vehicles turning, at both intersections and mid-block driveways. Both separation and speed
control are necessary. Excessive motorist speed is a problem with overtaking-type collisions.
This indicates that providing space for bicyclists and controlling motorist speeds are important to
adult bicyclists.
Riding on the sidewalk is dangerous to bicyclists, as well as to pedestrians. A study of injuries in
Palo Alto determined that riding on the sidewalk in the same direction as traffic, riding on the
sidewalk in reverse direction, and riding in the street against traffic were all risk factors for injury
to the bicyclist.10 This finding shows that it is beneficial to encourage bicyclists to ride in the
same direction as traffic in the street and not on the sidewalk. Bike lanes have been shown to
encourage bicyclists to ride in the streets. Traffic counts showed that at sites with bike lanes,
73% of all bicyclists rode on the road with traffic. At sites without bike lanes, only 34% rode on
the road with traffic. Without bike lanes, the study showed that sidewalk riding increased with
roadway traffic and the number of traffic lanes on the street. 19

19

Santa Barbara Bicycle Coalition, Oregon Data on Sidewalks & Bikelanes. Quick Release, Jan 1998.
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Insert Figure 3, Collision History, here
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The literature on bike lanes shows that cyclists are less likely to be injured on streets with bike
lanes. A survey of bicyclists reported that “streets with bike lanes clearly have the lowest
frequency of crashes.” The researchers queried 1200 members of Washington bicycle clubs
about their accidents. They found that the bicyclists averaged 8 accidents per million miles
ridden on streets with bike lanes, versus 19 on minor streets, 23 on major streets, and 28 on
bike paths.20
Evidence from Europe is reported in medical journals:
“In Copenhagen, the provision of special bicycling lanes reduced the risk of bicycle
accident per km by 50 percent between road junctions but there was no reduction of
accidents at road junctions.”21
“Our study suggests that cycle lanes are safer than ordinary roads for cyclists. After the
introduction of cycle lanes on certain routes in Oxford the number of road accidents
remained the same despite double the number of road users.”22

The separation of traffic streams provided by bike lanes is beneficial.
Intersections and mid-block turns of motorists are another significant danger for bicyclists.
Although crashes involving left-turning vehicles do not occur as often as other major crash
types, they are associated with high injury rates.
Protecting bicyclists from mid-block turns by motorists is best accomplished using access
management. Raised medians physically prohibiting turns work substantially better than double
yellow lines. Where medians are impossible to install, driveways can be designed to slow the
movement of the motorists.
Right turn on red is another risk for bicyclists (as well as pedestrians). The Manual on Uniform
Traffic Control Devices for Streets and Highways23 provides guidelines for prohibiting right turn
on red as follows:
1.
2.
3.
4.
5.
6.

Sight distance to vehicles approaching from the left (or right, if applicable) is
inadequate.
The intersection area has geometry or operational characteristics that may result in
unexpected conflicts.
There is an exclusive pedestrian phase.
Significant pedestrian conflicts are resulting from right-turn-on-red maneuvers.
More than three right turn on red accidents per year have been identified for the
particular approach.
There is significant crossing activity by children, elderly, or handicapped people.

Where these or other conditions exist, especially near freeway ramps, it may be desirable to
restrict right-turn-on-red.
20

League of American Bicyclists, Bicycle USA, Nov 1996. Study Shows Bike Lanes Safest for Cyclists.
Lund MG, Wallen S. Bicycle Accidents, ACTA Chir Scand Supplement, 531:1, 1986.
22
Simpson AHRW, Unwin PS, Nelson IW, Head Injuries, Helmets, Cycle Lanes, and Cyclists, Br Med J,
1988, 296:1161-1162.
23
US Department of Transportation, Federal Highway Administration. Manual on Uniform Traffic Control
Devices for Streets and Highways. Washington, D.C. 1988.
21
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Slip lanes (or free right-turn lanes) are another challenge for bicyclists. Typically, the motorist
using the lane is looking far back from the intersection, assumes cross traffic is moving at
motorized traffic speed and fails to notice bicyclists (and pedestrians). As a result, these
intersections are challenging for bicyclists. These could be rebuilt as conventional intersections,
or as a temporary measure, they could be marked with a stop sign or re-configured so that the
motorist exits at a greater angle (60°) to the receiving traffic lane to provide the motorist with a
better view of oncoming traffic. Although this is contrary to the Green Book guidelines, they
would increase safety for bicyclists and pedestrians.
b)
Traffic Law Enforcement
Regulation of motorist behavior is important to bicyclists and pedestrians. Vehicle speed
regulation is a primary concern. On arterial and collector streets the amount of roadway width
required for comfortable bicycle use increases as speeds increase. A bicyclist typically feels
comfortable with a curb lane width of 14 feet at 60 km/h (35 mph), but requires 15 feet at 75
km/h (45 mph).24
Traffic law enforcement is an important function of the City. Motor vehicle speeds are the most
important factor for pedestrian and bicyclist safety. A motorist driving at 65 km/h (40 mph)
needs 55 m (180 feet) to stop, compared to only 20 m (60 feet) from 30 km/h (20 mph). In
addition, the likelihood of pedestrian (and presumably a bicyclist) being fatally injured increases
from 5% at 35 km/h (20 mph) to 37% at 50 km/h (30 mph) and to 83% at 75 km/h
(45 mph).25
Automated enforcement is a rapidly emerging cost-effective technology to regulate both redlight-running and speeding.26 Experience with speed cameras has shown tremendous ability to
reduce severe collisions. According to the British Medical Journal,27 the number of deaths in the
test corridor in London reduced threefold, from 68 to 20, and the number of serious injuries fell
by over a quarter, from 813 to 596. Other experience matches the British experience. The
Insurance Institute for Highway Safety28 reported that speed cameras have reduced all injury
crashes by 20 percent in Norway.
Red light running is a serious, but mostly neglected problem. A Federal Highway Administration
survey found that 96 percent of Americans fear they will be hit by a red- light-runner when they
enter an intersection. They also found one in three claim to personally know someone who has
been injured or fatally injured in a red light running crash—similar to the percentage of people
who know someone injured or fatally injured by a drunk driver. Red light cameras are in use in
several California cities, including San Francisco, Santa Rosa, Oxnard, Beverly Hills, Culver

24

FHwA, Selecting Roadway Treatments to Accommodate Bicycle, FHWA-RD-92.073, Jan 1994.
Mclean AJ, Anderson RWG, Farmer MJB, Lee BH, Brooks CG. Vehicle Travel Speeds and the Incidence of
Fatal Pedestrian Collisions. Federal Office of Road Safety. CR 146. 1994.
26
Turner S, Polk AE, Overview of Automated Enforcement in Transportation, ITE Journal, June 1998, 20.
27
West R. The Effect of Speed Cameras on Injuries from Road Accidents, BMJ 1998; 316:5-6.
28
Insurance Institute for Highway Safety, Speed Cameras Reduce Crashes With Injuries in Norway. Status
Report, 1998; 33:6-7.
25
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City, El Cajon, and Poway. 29 San Francisco halved the number of red light runners at cameraequipped intersections, and reduced the number of collisions by 10 percent.29 Their Board of
Supervisors voted in April to fund the expansion of the program to 34 cameras, and 100
“dummy” cameras at a cost of $323,000. Fairfax City, Virginia found that three cameras
rotated between two intersections reduced the number of accidents at intersections with traffic
lights from 43 in November 1996, before the cameras were installed, to 28 the same month the
following year.30 Fairfax City plans to install cameras at five more intersections. The Insurance
Institute for Highway Safety31 reported that red light violations in Oxnard dropped by
42 percent with the installation of nine cameras. Equally importantly, they reported that over
80 percent of the residents supported the cameras.
Evidence shows that only a few drivers cause most of the danger. Traffic law enforcement is
important to control dangerous drivers. Studies of drivers who kill pedestrians 32,33 and of drivers
involved in fatal collisions34 show that these drivers are much more likely to have a history of
multiple driving violations. Teenage drivers are another risk factor.35
c)
Safety Training
Child bicyclist injuries tend to be concentrated into ages 6 to 12, which one injury researcher
termed a “window of vulnerability.” Children in this age range are at particular risk precisely
because they are children—they lack the physical and cognitive development to cope with the
complexity of traffic. The Centers for Disease Control summarized these developmental limits in
a report on child pedestrian injuries.36
The pedestrian skills of children are limited by at least five factors related to their physical
attributes (e.g., size and motor coordination) and developmental stage that impair their
street-crossing skills until approximately age 12 years.
First, young children may lack the physical ability to rapidly cross the street, and their
short stature limits their visibility to drivers.
Second, children are likely to choose the shortest rather than safest route across streets,
often darting out at mid-block or entering the roadway between parked cars.
Third, children normally disregard peripheral vision, have reduced attentiveness, localize
sounds poorly, and lack sufficient impulse control.

29

Lewis, G. San Francisco Examiner, Red-light Cameras Lose Assembly Vote, April 24, 1998.
Melillo W. Washington Post, Traffic Enforcement by Remote Camera Catching on in Area, March 16, 1998.
31
Insurance Institute for Highway Safety, Red Light Cameras a Success in Oxnard, California. Status Report,
1997; 32:7.
32
Baker SP et al. Fatal Pedestrian Collisions; Driver Negligence. Am J Public Health, 1974; 64:318-325.
33
Lightstone AS et al. Relationship Between Driver’s Record and Automobile Versus Child Pedestrian
Collisions. Injury Prevention, 1997; 3:262-266.
34
Rajalin S. The Connection Between Risky Driving and Involvement in Fatal Accidents, Accid Anal and
Prev, 1994; 26:555-562.
35
Pless IB et al. The Epidemiology of Road Accidents in Childhood, Am J. Public Health, 1987; 77:358-60.
36
Centers for Disease Control, "Childhood Pedestrian Deaths During Halloween — United States, 1975–
1996," MMWR, Morbidity and Mortality Weekly Report, 46: (October 24, 1997), 987-990.
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Fourth, young children do not evaluate potential traffic threats effectively; they cannot
anticipate driver behavior, have less acute sensory perception, and process sensory
information more slowly than adults.
Fifth, children may engage in “magical thinking” that leads them to believe, for example,
that they are protected from vehicular harm within the confines of a painted crosswalk.

Yet, often society’s injury control efforts focus on teaching them traffic safety, requiring skills
beyond their mental and physical development.37
A review of child traffic safety instruction published in a medical journal reported that the
literature was “replete” with examples of failed programs. They analyzed programs reported to
be successful and determined that they were either unduplicated or internally inconsistent. They
reported that training in real traffic situations was substantially better than training in a schoolyard
or child-size traffic garden. They concluded that there is no curriculum that consistently
produces correct behavior by children. 38
A UCLA study of child pedestrian and bicyclist injuries in Long Beach concluded:
“Educating children and their parents about traffic safety and safe play to produce
changes in behavior and action is a complicated, costly, and long term approach.
Although, in theory, a multidisciplinary, culturally sensitive (including language
appropriate) educational program is attractive, few evaluations of educational programs
have been encouraging.”39

This lack of evidence of the benefits of child traffic safety education has led to an analysis of
alternative approaches. One report40 contrasted the cost effectiveness of child traffic safety
education versus traffic calming. The researchers showed that the amount of money being spent
on training children would quickly pay for installing traffic-calming throughout the city which,
they felt, would halve the injuries to children. This approach was infinitely more cost effective,
since they felt training programs would not reduce the number of injuries at all. Pasadena started
traffic-calming its streets in the 1960s, and has done so on many of its residential streets.
C.

DESIGN CONSIDERATIONS

Bicycles legally have the same rights and responsibilities as vehicles and can, and will, be ridden
on all public roadways (except for limited-access freeways). The City of Pasadena General Plan
Mobility Element states that “all streets are bikeways.” Thus, all streets should be accessible by
bicycle, with the appropriate bicycle facility.

37

Schieber, Richard A. and Nancy J. Thompson. “Development Risk Factors for Childhood Pedestrian
Injuries.” Injury Prevention 1996, 2: 228-236.
38
Rivara FP. “Child Pedestrian Injuries in the United States,” American Journal of Diseases of Childhood,
144: (June 1990): 692-696.
39
Kraus JF et al, “Child Pedestrian and Bicyclist Injuries: Results of Community Surveillance and a CaseControl Study,” Injury Prevention, 1996, 2:212-218.
40
Roberts, Ian, Toni Ashton, Roger Dunn, and Trevor Lee-Joe. “Preventing Child Pedestrian Injury:
Pedestrian Education or Traffic Calming?” Australian Journal of Public Health, 1994, 18: 209-212.
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The General Plan says that Pasadena is in the
process of improving its citywide bikeway
system and making the City more “bicyclefriendly.” Creating bicycle-friendly streets in
Pasadena means designing and operating all
streets with the needs of bicyclists considered.
Specifically, “bicycle-friendly” means lawabiding motorists and accommodating bicycle
riders in the street configuration, as shown in
Table II-3.

Table II-3
Bicycle-Friendly Streets
Classification
Implementation
Mobility corridors
Bike lanes, shoulders,
or wide curb lanes
Neighborhood streets Bike lanes, shoulders,
with traffic signals
wide curb lanes, or
bicycle boulevards
Neighborhood streets Traffic-calming or
bicycle boulevards

1.
System Issues: Connectivity and Network Design
Bicyclists live geographically dispersed in relation to the destinations to which they intend to
bicycle and these destinations vary by user group.

• Children ride to school, friends’ homes, parks, and to a lesser degree, shopping areas.
• Adults ride to work, shops, and mass transit stations such as the Blue Line light rail.
• Recreation and sport riders ride in aesthetically attractive areas.
The most important consideration in providing bike lanes is to provide them on streets that
people use. While it may be more feasible to install bike lanes on quiet back streets, such back
streets fail to meet the needs of bicyclists for the following reasons:

• Most destinations of people traveling are located on major streets.
• Major streets form a barrier to travel. Freeways can only be crossed on a few streets, and
major streets are difficult to cross without traffic control.
• Routes people use to get to their destinations are along major streets, and few people will
use their bicycles if special route planning is required.
• Minor streets have more time-consuming obstructions, such as stop signs.
• Lastly, “quiet back streets” are typically already “bicycle-friendly.”
Travel lines of potential bicyclists are, in fact, well represented by the motorized traffic flow on
the streets. Not only do people on bicycles want to go to the same places as people in cars
(within the constraints imposed by distance), but furthermore most travelers have a mental map
of their community based on their experience as drivers. Bicyclists, like motorists, want the best
and quickest route from one place to another.
Aesthetically attractive streets are also important for encouraging bicycling and walking.
Research by the Dutch Railway showed that most people will accept a walking distance of up
to a half mile, but will tolerate an increase in this distance of 50 percent if the trip is visually
attractive, relatively safe and comfortable, with good surface and weather protection. Delays
however, by long waits at intersections for a safe crossing, are perceived as ‘lost’ distance and
the perception of ‘lost’ time is 60 percent greater than the reality. In Pasadena, blessed with a
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Mediterranean climate, shade from trees or installed canopies will be important to encourage
bicyclists (and pedestrians) to bicycle (and walk).
2.
Regional Coordination
As the City makes improvements for bicyclist, it is important that it be aware of actions of
adjacent jurisdictions.
South Pasadena has prepared a bicycle master plan calling for bike lanes on most major streets.
Their plan calls for bike lanes on Fair Oaks, the major connector to Pasadena. Recreational
bicyclists use Arroyo and Grand to access the Rose Bowl Loop.
To the south and east of Pasadena, the Los Angeles County Metropolitan Transportation
Authority’s San Gabriel Valley Bikeway Master Plan shows bike lanes on Colorado Blvd.
through Arcadia and Monrovia (Monrovia already has bike lanes on Colorado Blvd.). It also
shows bike lanes on Sierra Madre Blvd. through Sierra Madre. (Sierra Madre has prepared
construction plans for these lanes, but has not yet striped the road.) The LACMTA plan also
shows bike lanes on Sunset Blvd. up to California Blvd. It also shows bike lanes on San Marino
Ave. through San Marino.
To the west of Pasadena, Glendale’s General Plan Draft Circulation Element shows an
extensive network of proposed bike lanes, including access to the Glendale Transit Center.
Because Flint Ridge separates the two cities, only three potential bicycle routes are significant:
Verdugo, Chevy Chase, and Colorado. Glendale shows proposed bike lanes on Verdugo and
on Wilson (an east-west street, parallel to Colorado, which connects with Colorado Blvd. just
east of the Glendale city limits). Bike lanes are not proposed for Chevy Chase due to
inadequate width.
Altadena, to the north of Pasadena, lies within the jurisdiction of Los Angeles County, which
reports no plans for bicycle-related improvements in the area. The County does plan to extend
the Arroyo Seco Bicycle Path downstream from its current terminus in Ernest Debs Regional
County Park to Avenue 33 at the Cypress Ave. pedestrian overpass.
The Metropolitan Transportation Authority’s Central Area Bicycle Master Plan (April 1997)
calls for bike lanes on the major roads west and south of Pasadena: York Blvd., San Pasq0ual
Ave., and Huntington Drive.
Pasadena’s efforts to improve conditions for people who bicycle is consistent with other
regional plans. Southern California Association of Governments Regional Mobility Plan
encourages bicycle commuting, as does the South Coast Air Quality Management District’s
Rule 2202, which also encourages ridesharing programs at work sites of 250 or more
employees.
3.
Facility Design
The following discussion of guidelines for facility design provides guidance for the City of
Pasadena engineers and City Council. California Government Code §835.4(a) provides protection for the City for designs that were reasonable and carefully considered. Section 830.6
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provides protection for plans or designs that have been approved by the legislative body or
employee exercising discretionary authority. Accordingly, design of specific improvements for
bicyclists using the streets of Pasadena will require their judgment.
Because much of the City developed before the age of the automobile, the city has some unique
road conditions. Pasadena’s historic tree-lined streets are eminently suited to carrying bicycles
and motor vehicles. Modern road guidelines provide for pavement widths based on the
adjoining land use and functional use of the road. Many streets in Pasadena were built prior to
the development of these guidelines, and some streets have pavement widths too wide or with
too many lanes for adjoining land and road use. These streets generally have enough room to
install bike lanes with only minor impact to motorized traffic. Conversely, many streets have a
restricted available pavement width for the functional use of the road.
The safe passage of bicyclists by motorists is a function of the width of the curb lane, or the
combined width of the shoulder or bike lane and adjacent travel lane.41 These conflicts can be
illustrated by the effect of bicycle traffic on traffic lane capacity. The Highway Capacity Manual
indicates that bicycle traffic reduces traffic lane capacity when the curb lane width is less than
14 feet.42
a)
Shoulders and Bike Lanes
Marking shoulders or designating bike lanes have been shown to be beneficial for the safe
passage of bicyclists by motorists. Not only is the motorist less likely to encroach into the
adjacent lane when passing a bicyclist on facilities with shoulders or bike lanes, motorists have
less variation in their lane placement and bicyclists ride further from the edge of the roadway. By
riding further from the roadway edge, their sight distance is improved and they may be more
visible to overtaking motorists and oncoming motorists (who may be turning left). Finally, being
further from the roadway edge provides the bicyclist with slightly more time to react to drivers
entering the street from a driveway or side street. The presence of the stripe separating
bicyclists from motor vehicles results in fewer erratic maneuvers on the part of motorists and
enhances comfort for all roadway users. Shoulders as narrow as one meter have been shown to
provide sufficient space for motorists and bicyclists to safety interact.43 Marking shoulders or
designating bike lanes have also been shown to improve the level of service for bicyclists.44
In California, if a shoulder is designated by a city or county as a bike lane, its dimensions must
meet the minimum requirements of the Caltrans Highway Design Manual, Chapter 1000:

41

Florida Department of Transportation, Safety Office, Florida Bicycle Facilities Planning and Design
Manual, April 1996.
42
National Research Council. Transportation Research Board, Highway Capacity Manual, Special Report;
209. 1985.
43
University of North Carolina, Highway Safety Research Center, Evaluation of Shared-use Facilities for
Bicyclists and Motor Vehicles, Prepared for Florida Dept. of Transportation. March 1996.
44
Landis BW, Vattikut VR, Brannick MT. Real-Time Human Perceptions Toward a Bicycle Level of Service,
Transportation Research Record 1578, 119-126.
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Bikeway Planning and Design, Class II Bike Lane.45 A shoulder that does not meet the minimum
requirements for a Class II Bike Lane in Chapter 1000 may not be designated as a Bike Lane.46
These standards state that the minimum width for a Class II bike lane adjacent to curb or
parking is 1.5 m, and wherever possible, that additional width (0.3 m to 0.6 m) is recommended
when one or a combination of the following conditions exists:

• parking is substantial
• turnover of parked cars is high
• truck traffic is substantial
The minimum width for a Class II Bike Lane is 1.2 m when:
• no gutter [seam] exists; or
• adjacent to an uncurbed street shoulder
The Manual recommends that the width of the bike lanes be increased to 1.8 m to 2.4 m
wherever possible.
To better provide for bicycles, whenever resurfacing streets where a bicyclist might ride near the
gutter (i.e. where parking is restricted), paving from curb-to-curb eliminates the seam.
Where parking is allowed but a parking lane is not provided, the Manual requires that the
combination Class II Bike Lane, intended for both motor vehicle parking and bicycle use, be
3.6 m wide. It notes that this type of lane is satisfactory where parking is not extensive and
where turnover of parked cars is infrequent. However, it notes that if parking volume is
substantial, turnover is high, truck traffic is substantial, or if vehicle speeds exceed 55 km/h,
additional width is recommended.
b)
Motor Vehicle Lanes
Attitudes toward street design are in a state of flux at present. Engineering News-Record
covered47 the controversy in a cover story. The AASHTO Green Book48 provides design
guidelines for new construction, but in the last year both the Federal Highway Administration49
and the Institute of Transportation Engineers50 have published guidelines stressing the
importance of context in applying Green Book guidelines and using the flexibility available within
them. The Federal Highway Administration published “Flexibility in Highway Design”
specifically to remind traffic engineers of the flexibility available in the AASHTO design
guidelines.
45

The Highway Design Manual is available at http://www.dot.ca.gov/hq/oppd/hdm/hdmtoc.htm
California Streets and Highway Code, Section 891.
47
Cho A. Taking Back Main Street. Engineering News-Record, Jan 12, 1998.
48
AASHTO, Policy on Geometric Design of Highways and Streets, American Association of State Highway
and Transportation Officials, Washington, DC, 1990.
49
Department of Transportation, Federal Highway Administration, Flexibility in Highway Design
Publication FHWA-PD-97-062. 1997.
50
Institute of Transportation Engineers, Traditional Neighborhood Development, Street Design Guidelines,
A Proposed Recommended Practice, June 1997.
46
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The physical dimensions of automobiles and trucks limit lane widths for motorized travel.
AASHTO provides standard vehicle dimensions, but ITE50 provided the following table (Table
II-4) specifically to remind designers “that the design values have some additional dimensional
tolerance built-in, and this additional tolerance can become important where … street width
differences of only a few feet are very important.”

Vehicle

Symbol

height

Table II-4
Vehicle Dimensions
AASHTO Design
Comparative
Dimensions
Dimensions
width
length
width
length

Pass
SU truck
SU bus

P
SU
BUS

1.3 m
4.1 m
4.1m

2.1 m
2.7 m
2.7 m

5.8 m'
9.1 m'
12.2 m'

1.8 m'
2.1 m
2.4 m

4.9 m
6.6 m
12.2 m

Full-size car
UPS truck
School bus

The Green Book provides lane widths built upon these vehicle dimensions. Chapter IV, Cross
Section Elements, recognizes the need for flexibility in these cases:
Although [motor vehicle] lane widths of 3.6 m are desirable on both rural and urban
facilities, there are circumstances that necessitate the use of lanes less than 3.6 m wide. In
urban areas where right-of-way and existing development become stringent controls, the
use of 3.3 m lanes is acceptable. Three meter lanes are acceptable on low-speed [up to
65 km/h (40 mph)] facilities. Under unusual and severe constraints, 2.7 m lanes can be
used in residential areas where traffic volumes are low.

The Policy provides further guidance in subsequent chapters. Chapter V, Local Roads and
Streets, says the following:
Street lanes for moving traffic preferably should be at least 10 feet wide. Where feasible,
they should be 3.3 m wide, and in industrial areas they should be 3.6 m wide. Where
available or attainable width of right-of-way imposes severe limitations, 2.7 m lanes can be
used in residential areas, as can 3.3 m lanes in industrial areas. Added turning lanes where
used at intersections should be at least 2.7 m wide, depending on the percentage of
trucks.

Chapter VII, Rural and Urban Arterials, says the following:
Lane widths may vary from 3.0 to 3.6 meters. The 3.0 m widths are used in highly restricted
areas having little or no truck traffic. The 3.3 m lanes are used quite extensively for urban
arterial street designs. The 3.6 m lane widths are most desirable and are generally used on
all high speed, free flowing, principal arterials [freeways]. Under interrupted-flow
operating conditions at low speeds up to 40 mph (65 km/h), narrower lane widths are
normally adequate and have some advantages.

In summary, the desirable lane width for new construction in the Green Book depends on a
multitude of design factors. Table II-5 provides a summary of these factors.
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Table II-5
Summary of Design Guidelines for Street Widths
Design Consideration
Narrower Lane Widths
Wider Lane Widths
Truck Traffic
Little
Heavy
Operating Conditions
Interrupted Flow
Freeways
Speeds
Low, below 40 mph (65 km/h)
Above 40 mph (65 km/h)
Adjoining Land Use
Residential
Industrial
Right-of-Way Width
Restricted
Unrestricted

The Green Book also acknowledges the need for flexibility in lane width determination when
designating bike lanes, calling for “special evaluation” for determining lane widths with bike lanes
in the roadway.
These are guidelines for new construction. Guidelines for resurfacing, restoration, and
rehabilitation (RRR) are considerably less stringent than new construction guidelines. The
Transportation Research Board provided the following summary, as excerpted from Table A1.51
Table III-6
Summary Comparison of Minimum Lane Width Guidelines for Urban Arterials
AASHTO RRR
FHWA RRR
AASHTO Policy for New Construction
Guidelines
Proposed Standards
Through lanes
3.0 m
3.0 m
3.0 m, highly restricted conditions, low
truck traffic
3.3 m “adequate”
3.6 m, “desirable,” “generally used” on
higher speed (≥ 40 mph, 65 km/h), freeflowing principal arterials.
Parking lanes
2.1 m
2.4 m
3.0 to 3.6 m (2.4 m acceptable if never used
as a traffic lane).
Turning lanes
2.7 mt
3.0 m
3.0 m left-turn lanes, 3.3 m continuous
DS ≤ 40 mph
two-way, left turn lanes.
(65 km/h)
Turning lanes
3.0 m
3.0 m
3.0 m left-turn lanes, 3.3 m continuous
DS > 40 mph
two-way, left turn lanes.
(65 km/h)

Other guidelines expand upon this discussion of lane widths. Regarding principles of street
design, the American Society of Civil Engineers52 calls for selecting “the minimum width that
will reasonably satisfy all realistic needs,” and adds that “to design traffic and parking lanes as
though the street were a ‘microfreeway’ is a highly questionable practice. Certainly the provision
of two 3.3- or 3.6-meter clear traffic lanes is an open invitation to increased traffic speeds.”
(emphasis in original)
51

National Research Council, Transportation Research Board, Designing Safer Roads, Practices for
Resurfacing, Restoration and Rehabilitation, 1987.
52
American Society of Civil Engineers, National Association of Home Builders, and ULI-the Urban Land
Institute. Residential Streets, Second Edition. 1990.
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Studies have shown that projects involving narrowing lanes (to less than 3.3 meter) nearly
always reduce accident rates when the project is made to implement a strategy known to
reduce accidents, but not when the purpose is to reduce traffic congestion by providing
additional through traffic lanes.53
The City’s General Plan Mobility Element has only two roadway classifications: Principal
Mobility Corridor and Neighborhood Street. While the General Plan does not mention traffic
level of services as a measure of transportation conditions, the Environmental Impact Report
traffic analysis uses the level of service methodology to evaluate the traffic conditions on major
corridors in the City. The General Plan set level E as the minimum acceptable threshold for
traffic. Reducing traffic lane widths may have a quantifiable impact on the level of service of a
roadway where a bike lane or shoulder is marked.
Cities that have installed bike lanes have used narrower (less than 3.3 m) lanes. Portland,
Oregon, a leader in installing bicycle facilities, restricts lane widths to 3.3 meter and allows
3.0 meter wide lanes to be used.54 Glendale’s Circulation Element of its General Plan identifies
six classes of city streets, all of which may be as narrow as 3.0 meter. Many streets in Pasadena
have been striped at 3.6 meter (or even wider) and narrowing such lanes allows the creation of
bike lanes.
c)
Bike Paths
In California, new bike paths must meet the minimum requirements of the Caltrans Highway
Design Manual, Chapter 1000: Bikeway Planning and Design, Class I Bike Path. 45,46 Additional
information on design and operation of bike paths in contained in the AASHTO guide.55
The minimum width for a two-way off-street path is 2.4 m. The path should be wider,
preferably 3.6 m or greater in areas with high use by bicyclists, pedestrians, and joggers.
Wherever possible, bike path should be designed wider than the minimum width.
4.
Determining Proposed Projects
There is no “cookbook” solution for creating “bicycle-friendly” streets. Depending on the
pavement width, traffic volumes, and adjoining land use, different techniques will be required.
These techniques fall into the following categories:

•
•
•
•

Construct bike paths
Create bike lanes
Create bike lanes by narrowing vehicular lanes
Create bike lanes by removing a vehicular lane

53

National Research Council, Transportation Research Board. Effective Utilization of Street Width on
Urban Arterials. Report 330. August 1990.
54
City of Portland Bicycle Master Plan, Design and Engineering Guidelines, Appendix A,
www.trans.ci.portland.or.us, Accessed on 10/21/98.
55
AASHTO, Guide for the Development of Bicycle Facilities, American Association of State Highway and
Transportation Officials, 1999.
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•
•
•
•
•

Create bike lanes by removing a two-way turn lane
Create bike lanes by removing parking
Create bicycle boulevards
Create share bus and bike lanes
Widen curb lanes

a)
Construct bike paths
An off-street path (also called an off-street trail or multi-use path) is a facility separated from
motor vehicle traffic by an open space or barrier, either within the roadway right-of-way or
within an independent right-of-way. Off-street paths are typically used by pedestrians, joggers,
skaters, and bicyclists as two-way facilities. Off-street paths may be appropriate in corridors
not well served by the street system (if there are few intersecting roadways), to create a
“freeway” to improve service to bicyclists, to create short cuts that link urban destination and
origin points along continuous greenbelts, such as rivers and abandoned rail corridors, and as
elements of a community recreational trail plan.
Off-street paths can provide a good facility, particularly for novice riders, recreational trips, and
cyclists of all skill levels preferring separation from traffic. Some of the advantageous practices
in off-street path design include:

• Implementing frequent access points from the local road network; if access points are
•
•
•
•

•

spaced too far apart, users will have to travel out of direction to enter or exit the path that
will discourage use;
Placing directional signs to direct users to and from the path;
Building to a standard high enough to allow heavy maintenance equipment to use the path
without causing it to deteriorate;
Limiting the number of at-grade crossings with streets or driveways;
Terminating the path where it is easily accessible to and from the street system, preferably at
a controlled intersection or at the beginning of a dead-end street—poorly designed paths
can put pedestrians and cyclists in a position where motor vehicle drivers do not expect
them when the path joins the street system.
Addressing potential security problems up front.

Off-street paths should not be placed directly adjacent to roadways. This creates a situation
where a portion of the bicycle traffic rides against the normal flow of motor vehicle traffic, which
is contrary to the rules of the road. This can result in bicyclists going against traffic when either
entering or exiting the path. This can also result in an unsafe situation where motorists entering or
crossing the roadway do not notice bicyclists coming from their right, as they are not expecting
vehicles coming from that direction. Even bicyclists coming from the left often go unnoticed,
especially when sight distances are poor.
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b)
Create bike lanes
On some streets in the City, creating a bike lane is quite straightforward. Some roads are wide
enough to add bike lanes without any adjustment other than painting bike lane stripes. These
roads occur more frequently in the eastern portion of Pasadena.
c)
Create bike lanes by narrowing vehicular lane widths
Other streets have sufficient curb-to-curb width, but the vehicular and parking lanes will have to
be narrowed to find space for bike lanes. Many streets in Pasadena fall into this category.
Wherever possible, mobility corridors should accommodate bicycle usages.
d)
Create bike lanes by removing vehicle lanes
Many streets in Pasadena were built wide and striped for multiple lanes of traffic. However,
with increasing volumes of traffic, it became apparent that road operation was incompatible with
adjoining land use. De-emphasizing streets means removing travel lanes to reduce speeding and
traffic volume. Designating a bike lane is consistent with this goal. Many of Pasadena’s existing
bike lanes were installed when a street was de-emphasized (e.g. Marengo between Glen Arm
and Del Mar).
The General Plan Mobility Element calls for additional streets to be de-emphasized, including
South Orange Grove, Washington, California, and Allen (south of freeway). Other streets have
a low volume-to-capacity ratio. Wherever streets are de-emphasized, bicycle facilities
(preferably Class II bike lanes) should be considered.
e)
Create bike lanes by removing two-way turn lanes
In some instances, Pasadena has de-emphasized streets by reducing the number of travel lanes,
and creating a two-way turn lane instead of designating bike lanes. Wherever possible, future
design should consider installing the bike lanes would improve the safety for bicyclists. In
addition, a Federal Highway Administration report says two-way left-turn lanes do not afford a
safe refuge for pedestrians.49 Installing the two-way turn lane forces the traffic toward the curb
and parked cars, where bicyclists ride. Installing bike lanes and moving the traffic toward the
center of the street makes it easier for motorists to enter and exit driveways, eliminates
overtaking conflicts with bicyclists, and gives pedestrians an area they can enter the street and
be seen, prior to crossing.
f)
Create bike lanes by removing parking
Removing parking from one or both sides of street is another possibility. Parking demand can
be determined by adjacent land use, by available off-street parking or by conducting a parking
study. Wherever possible, removing and restricting parking and adding bike lanes should be
considered.
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g)
Create bicycle boulevards
A bicycle boulevard is a street with low traffic volumes where the through movement of bicycles
is given priority over motor vehicle travel. A bicycle boulevard is created by modifying the
operation of a local street to function as a through street for bicycles while maintaining local
access for automobiles. Traffic calming devices are used to control traffic speeds and
discourage through trips by automobiles. Traffic control is designed to limit conflicts between
automobiles and bicycles and to give priority to through bicycle movement. Bicycle lanes are
typically not needed on a bicycle
boulevard.
A bicycle boulevard54 can provide a
good alternative to a bicycle lane if well
publicized through maps and other
appropriate outreach. They can be
excellent attractors for new and
inexperienced bicyclists, and provide a
pleasant ride. Well-designed bicycle
boulevards also provide room for
emergency vehicles.
Bicycle Boulevards are used in several
jurisdictions, including Palo Alto (Bryant
Street), Sacramento (16th and H and
O), Eugene (12th Avenue), Vancouver,
BC (Adanac Bikeway and five others),
and Arlington, VA (8th Street). Elements
of a bicycle boulevard include the
following:

• Selecting a street that provides a
direct and continuous connection for
bicyclists as opposed to a route that
requires bicyclists to wind through
neighborhoods. Bicycle boulevards
work best on a street grid system.
• Turning stop signs towards
intersecting traffic so bicyclists can
ride without interruption.
• Placing motor vehicle traffic
diverters at key intersections to
stabilize motor vehicle volume. The
diverters must be designed to allow
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through bicycle movement. A full diverter must include a cut through wide enough (1.5 m
clear) to accommodate a bicycle with trailer.
• Alternatively, placing traffic calming devices on the street to stabilize motor vehicle traffic
speeds. These include traffic circles, speed humps, slow points, chicanes, etc. In some
situations, both traffic diverters and traffic calming devices will be needed.
• Providing protection where the boulevard crosses higher volume arterial streets. This can be
accomplished two ways:
• With a signal.
• With a median refuge. It is recommended that a median refuge be wide enough to allow
a bicyclist, with trailer, to be protected (minimum 2.5 m, 3 m preferred). It is
recommended that the design allow bicyclists to see the travel lanes they must cross.
• Placing directional signs to route bicyclists to key destinations, to guide bicyclists through
difficult situations, and to alert motorists of the presence of bicyclists.
h)
Create shared bus and bike lanes
Many cities create shared bus and bike lanes in an effort to expedite bus travel and to
encourage bicycling.56 Reserved bus lanes have been shown to encourage motorists to take a
bus because of reduced travel time and more reliable service.57 In addition, these lanes reduce
the inherent conflicts between bus and bicycle travel
by reducing the total traffic volume in the lane. The
conflict arises because the bicycle, as slower traffic,
is expected to ride to the right, but the bus must
weave across the bicyclist’s path to access the bus
stop and weave back again to travel. Because
buses frequently stop and start, the average speed
of a city bus and a bicyclist are similar, resulting in
the bicyclist passing the bus while it is stopped, and
then the bus passing the bicyclist when it accelerates
to full speed. This weaving occurs whether or not a bike-only lane exists. With a wide bus/bike
lane and less traffic, this weaving occurs with less conflict.
San Francisco, Santa Cruz, and Portland, Oregon have bus and bicycle lanes. Vancouver,
British Columbia has bus, bicycle and motorcycle lanes. These lanes improve conditions for
both buses and bicycles. They improve the safety and comfort for bicyclists and also give
bicyclists the confidence to ride further away from the edge of the road, encouraging safer
bicycling techniques such as passing on the left, riding further away from parked cars (and
associated “dooring”). They also increase bicyclists’ visibility at intersections.
The Pasadena General Plan Mobility Element calls for designating bus lanes on Colorado and
Lake.
56

DeRobertis MM, Rae R. Buses and Bicycles: Design Alternatives for Sharing the Road. ITE Journal, May
1998.
57
Hamer M, On the Move, New Scientist, 15 August 1998.
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i)
Widen curb lanes
For higher volume and higher speed streets (above 40 km/h (25 mph) or 3000 ADT) where
there is inadequate width to provide the required bicycle lanes, a wide outside lane may be
provided that accommodates both bicyclists and motor vehicles. This could occur on retrofit
projects where there are severe physical constraints and all other options have been pursued,
such as removing parking or narrowing travel lanes to minimum acceptable widths.
A wide outside lane is typically 4.3 m wide. Usable width is normally measured from curb face
to the center of the lane stripe, but adjustments need to be made for drainage grates, parking,
and longitudinal ridges between pavement and gutter section. For widths of 4.6 m or greater, it
is recommended that a bicycle lane be striped.
These are suitable for sport and recreational bicyclists on low traffic volume and low traffic
speed streets; however, less sport-minded bicyclists will not ride with a wide curb lane except
at the lowest traffic speeds and volumes unless a bike lane exists. This approach suffers from
not providing a visible inducement to bicycling.
j)
Shared roadway
There are no specific bicycle standards or treatment for low-volume, low-speed shared
roadways; they are simply the roads as constructed. Shared roadways function well on roads
such as local streets and minor collectors with speed limits of 40 km/h (25 mph) or traffic
volumes of 3,000 ADT or less.
Many neighborhood streets function well as shared roadways if excessive traffic speeds and
volumes are effectively reduced through traffic calming techniques, such as speed humps, roundabouts, etc.
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