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EXECUTIVE SUMMARY
OVERVIEW

The objective of this report is to assess the physical
attributes of the street and streetscape, quality of design

Cycling offers a healthy, cost-effective, and equitable way

and the general built environment on Princess Street and

to improve the sustainability of urban transportation

how these elements contribute to making the street

systems and build more livable cities (Pucher & Buehler
2013).

However,

for

a

bicycle

to

be

useful

compatible with cycling.

for

transportation, cyclists need adequate route infrastructure

METHODOLOGY

and supportive amenities. In the 1890ʼs when cycling first

Two qualitative research methods were used to collect

gained popularity, better paved roads was the chief need

the information required for this study: systematic self-

of cyclists (Jacobsen et al 2009). While pavement quality

observation supplemented with a literature review.

still contributes to the overall quality of a cycling facility

Princess Street was examined in two sections: 1) Upper

today, it is the fast and heavy motor vehicle traffic that

Princess (between Bath Road/Concession Street and

now primarily restricts cyclistsʼ ability to get places safely

Division Street) and 2) Lower Princess (between Division

(Jacobsen et al 2009). New and creative measures are

Street and Ontario Street) using the Bicycle Road Safety

now being taken to ensure that cyclists can travel without

Audit Guidelines and Prompt Lists published by the U.S.

encountering conflict with motor vehicles. A crucial factor

Department

in determining whether or not to ride a bike is safety, both

of

Transportation

Federal

Highway

Administration (May 2012) in order to address the

real and perceived.

objective.
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CONCLUSIONS & RECOMMENDATIONS

2) The City of Kingston should undertake a study to
investigate the feasibility of removing on street
parking in order to provide bicycle lanes on
Princess Street.
3) Install “Share the Road” signage and “sharrows” at
regular intervals to remind drivers of the presence
of cyclists on this route.
4) Ensure signal timing is aligned with cyclist
movements.
5) Resurface Princess Street through the removal of
existing asphalt and application of new paving
material.
6) Provide a curb cut for cyclists to traverse the
pedestrian crossing area west of MacDonnell
Street safely.

Upper Princess Street
Generally, there may be greater opportunities to make
Upper Princess Street more bicycle-friendly. This may be
due in part to the wider right-of-way and relatively sparse
commercial development, where the additional width
provides cyclists with adequate space to share the road
with vehicles. Furthermore, given that the on-street
parking lane is underutilized, this provides a buffer of
space between the curb and the active lane of travel
where a bicycle may operate. Upper Princess Street is of

Lower Princess Street

level grade, aligned straight and has only one significant

Generally,

change in geometry at the transition area west of

incorporate on-road cycling infrastructure on this section

MacDonnell Street, where an unsignalized pedestrian

of Princess Street, given the short setbacks of the

crossing is located. Lastly, streetscape elements and

commercial businesses from the street. On-street parking

cycling-supportive amenities are few and far between on

for this section of the street is heavily used and the

this section of Princess Street.

presence of parked cars can be perceived as both a

there

may

be

fewer

opportunities

to

benefit and a detriment to cyclists. Sections of Lower

RECOMMENDATIONS:

Princess Street are level, while the section between

1) Develop a plan to install bike racks at appropriate
intervals and locations.

Clergy and Wellington Streets is steep in the direction of

6

RECOMMENDATIONS:

travel. The steep downward slope, combined with short
blocks, may be a hazard to cyclists as signalized

1) The City of Kingston should undertake a study to
determine if on street parking on one side of the
street could be removed to make way for a bike
lane.
2) Install “Share the Road” signage and “sharrows” at
regular intervals to remind drivers of the presence
of cyclists on this route.
3) Resurfacing is required between Bagot and
Wellington Streets.
4) Install two bike boxes at the Division Street and
Princess Street intersection

intersections are frequent and stopping on a hill poses
difficulty to cyclists. Streetscape elements such as
benches, trash receptacles and human-scale lighting are
present and add to the pleasant atmosphere on the
street. Finally, the City has installed post-and-ring bike
racks at frequent intervals, making it easy to find bike
parking.
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1 INTRODUCTION

Canada, with less than 3% of all trips being taken by
bicycle (Teschke et al. 2012). Since most road safety
rules and urban roadways are designed primarily to

Cycling offers a healthy, cost-effective, and equitable way

accommodate vehicular traffic, it is not surprising that

to improve the sustainability of urban transportation

these facilities are sometimes poorly adapted to cycling

systems and build more livable cities (Pucher & Buehler

needs (Velo Quebec, 2010). As a result, cyclists have a

2013).

for

relatively higher risk of death or injury compared to other

transportation, cyclists need adequate route infrastructure

road users, which no doubt contributes to the low mode

and supportive amenities. In the 1890ʼs when cycling first

share. Research on road safety shows that, both on a

gained popularity, better paved roads was the chief need

per trip or per kilometer traveled basis, cyclists are at

of cyclists (Jacobsen et al 2009). While pavement quality

least seven times more likely to be injured than motorists

still contributes to the overall quality of a cycling facility

(Reynolds et al, 2009).

today, it is the fast and heavy motor vehicle traffic that

factor in how safe a bicycle facility is for a cyclist. Indeed,

now primarily restricts cyclistsʼ ability to get places safely

a study released by Teschke et al. (2012) concluded that

(Jacobsen et al 2009). New and creative measures are

dedicated,

now being taken to ensure that cyclists can travel without

effectively cut cycling injures by as much as 90%.

However,

for

a

bicycle

to

be

useful

physically

Design can play a significant

separated

bicycle

lanes

can

encountering conflict with motor vehicles. A crucial factor
in determining whether or not to ride a bike is safety, both

As a mode of transportation, it is hard to beat cycling

real and perceived.

when it comes to the triple bottom line of environmental,
economic and social sustainability. Cycling produces little

Cycling is currently an underused form of transportation in

to no noise or air pollution, consumes fewer nonrenewable resources than motorized vehicles, improves
15

physical activity levels and is affordable by virtually

by applying the Bicycle Road Safety Audit developed by

everyone, making it a preferred mode of transportation for

the U.S. Department of Transportation Federal Highway

all levels of government to support and encourage.

Administration (2012) to assess the physical attributes of
the street and streetscape, quality of design and the

As communities move towards planning for more active

general built environment and how these elements

modes of transportation, retrofitting existing streets to

contribute to making a street compatible with cycling.

address the needs of these vulnerable users of the
transportation system is often the only option in built-up

Chapter 2 provides the contextual details and background

areas. Streets have many physical aspects that contribute

information for the study area. Chapter 3 outlines the

to the level of safety and comfort for cyclists, including the

qualitative research methods used in this study and

design and maintenance of bicycle facilities (such as bike

provides the theoretical background to the set of audit

lanes, physically separated bike lanes, shared roadways,

criteria included in the FHWA Bicycle Road Safety Audit

multi-use paths, etc), parking arrangements (for both

Guidelines and Prompt List (2012). Chapter 4 presents

motor

other

the results and analysis from the audit and evaluates the

considerations such as aesthetics and integration with

quality of the cycling environment, as it exists currently on

local transit systems.

Princess Street. Chapter 5 draws upon the preceding

vehicles

and

bicycles),

as

well

as

analysis and provides conclusions about the quality of the
The objective of this report is to critically examine

cycling environment on Princess Street. From these

Princess Street (between Bath Road and Ontario Street)

conclusions, recommendations are put forth based on

in Kingston, Ontario in order to determine whether or not

relevant literature and the technical manual, Planning and

the cycling environment of the street is conducive to

Design for Pedestrians and Cyclists published by Velo

cycling. The present report seeks to address the objective

Quebec in 2010.
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2 SETTING THE SCENE
2.1 CITY OF KINGSTON OVERVIEW
The City of Kingston is a mid-sized city in Ontario situated
between Toronto and Montreal, with a population of
approximately 117,000 people (Statistics Canada 2011).
Kingston is also home to three post-secondary institutions
– Queenʼs University, St. Lawrence College and the
Royal Military College of Canada – that contribute
significantly to shaping the character of the city.

Kingston is recognized as having one of the highest
qualities of life in Canada and is a well-known university
and retirement community (Next Generation Consulting,

Figure 2.1: Aerial view of Downtown Kingston, clearly demonstrating
the historic grid pattern of development

2010). In addition, the city is often considered to be very

One of the first cities in Canada, Kingstonʼs streets began

walkable by residents due to its grid pattern of

with short blocks and a grid system in the downtown core,

development in the core and many streetscape features

but as the town continued to grow and expand, the

that contribute to its sense of place.

transportation infrastructure changed pattern (Figure 2.1).
Outside the core, newer parts of the city have been
designed like many other cities over the last few decades,
with curvilinear streets and larger blocks.
17

The City of Kingston offers a variety of existing

encouraging active travel, and has four significant groups

transportation options that give a wide range of choice to

that are interested in cycling as a primary mode of

residents and visitors. As outlined in the City of Kingston

transport: Queenʼs University students, visiting tourists,

Transportation Master Plan (2004), key transportation

active seniors and urban professionals (City of Kingston

infrastructure includes:

(b) 2004).

‐
‐

Approximately 803 kilometers of roadways in a

periods of snow cover, it is possible to walk or cycle the

variety of roadway classifications;

majority of the year.

An existing waterfront pathway system along part
of the Lake Ontario waterfront and the Great
Cataraqui River;

‐

An urban pathway system comprised of sidewalks,
subdivision walkways and linear parklands;

‐

Limited on-road cycling facilities;

‐

Linkages to four regional highways, including
Highways Number 2, 15, 33 and 38 (many of
which have paved shoulders of various widths);

‐
‐

A municipal airport, a regional bus terminal and a

2.2 RATIONALE FOR CHOICE OF STUDY AREA
2.2.1 Princess Street
Princess Street was chosen as the study area for this
report because, as the City of Kingstonʼs website states:

“Princess Street is where Kingstonians go to shop, meet,
dine and enjoy our vibrant, lively, healthy and historic
downtown. Where you are in Kingston is defined by it. We
are built around it. Princess Street is our spine.”

rail passenger station with regular VIA and,

The location of Princess Street as the centre of the

A municipal urban transit system consisting of

community represents its importance as a route for all

standard buses.

modes of transport. However, in its current form priority is

Kingston is well positioned to become a leader in
18

Furthermore, despite winters that include

given to motor vehicles and pedestrians with no
infrastructure dedicated to the movement of cyclists.

Princess Street was examined in two parts due to the
implications of differing traffic flow on cycling:
1. Upper Princess Street - between Bath
Road/Concession Street intersection and Division
Street
2. Lower Princess Street – between Division Street
and Ontario Street
On Upper Princess Street, traffic flow is bi-directional
whereas on Lower Princess Street, traffic flow is
unidirectional. Both sections of the street vary in their
perceived quality of cycling environment. Upper Princess
Street is currently being examined for redevelopment by
the City of Kingston through the Williamsville Main Street
Study (2012), while Lower Princess Street is a mature
commercial and retail strip that runs through the heart of
the Central Business District of the city.

19

2.2.2 Upper Princess Street

Figure 2.2: Aerial view of Upper Princess Street

Upper

Princess

Street,

also

referred

to

as

the

Williamsville Main Street area of Kingston, is primarily
characterized as an arterial thoroughfare and not as a
main street destination, although it is an area in transition.
Over the years, this part of Princess Street has not been

of upper Princess Street, as a percentage of businesses,
approximately 21.2% of businesses are mixed residential
and commercial. In contrast, on lower Princess Street
approximately 84.2% of all structures are of mixed
commercial and residential use (Figure 2.3).

as successful in attracting the same vibrancy as the lower
portion of the street. Indeed, this stretch of Princess is
characterized by vacant land and expansive used car lots
and automotive service centers. This lack of commercial
diversity and general lack of mixed uses has resulted in
less foot traffic than the lower portion of Princess Street.
Similar to Lower Princess Street, this area has on-street
parking. However, it appeared to be seldom used through
the duration of this study. When examining the land uses

20

Figure 2.3: Proportion of buildings with mixed commercial and
residential uses

2.2.2.1 Williamsville Main Street Study
In 2012, the City of Kingston undertook a comprehensive
study of the area of Princess Street between Division
Street and Bath Road. The vision for this section of
Princess Street is that it more closely resembles Lower
Princess Street, which is illustrated by the study stating:

As part of the study, the feasibility of providing cycling
lanes was examined. The consultant for the study
determined that the desired roadway surface is 13.0m,
which was deemed to be too narrow to provide for onstreet parking, bicycle lanes and adequate lanes of travel
within the existing right-of-way (MMM Group, 2012). The
consultant expressed concern that all three roadway

“The Williamsville community is a vibrant and active area
with a mix of residents, housing types and land uses. The
future vision for Princess Street is to support this vibrancy
with new mixed-use development framing an improved
streetscape.”

elements would have minimum acceptable widths should
bicycle lanes be installed alongside parking lanes and
travel lanes. The final document for the Williamsville Main
Street Study was presented in January 2012 without the
inclusion of a cycling component within the right-of-way.
While the author of this report acknowledges the
completion of the Williamsville Main Street Study,
recommendations presented in this report are based on
the results of the FHWA Bicycle Road Safety Audit and
proposes interventions and design improvements based
on the technical manual from Velo Quebec entitled
Planning and Design for Pedestrians and Cyclists.

Figure 2.4: Typical streetscape of Upper Princess Street

21

2.2.3 Lower Princess Street

Figure 2.5: Lower Princess Street (yellow)

Unlike Upper Princess Street, Lower Princess Street is
characterized primarily by retail storefronts, food service
and entertainment-oriented businesses (Figure 2.5). As
previously mentioned, the majority of the buildings in the
downtown core (east of Division Street) are mixed use
residential

and

commercial.

The

concentration

of

residential uses on this part of the street ensures
consistent

ʻlife on the streetʼ, and contributes to the

sense of place often associated with downtown Kingston.
Figure 2.6: Distribution of land uses by general type on Upper and
Lower Princess Streets
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2.3 REVIEW OF KINGSTON TRANSPORTATION
MASTER PLAN (2004) & KINGSTON CYCLING
AND PATHWAYS STUDY (2004)
Both the Kingston Transportation Master Plan (City of
Kingston (a) 2004) and the Cycling and Pathways Study
(City of Kingston (b) 2004) emphasize cycling as a
preferred mode of travel in Kingston and express a desire
to increase modal share for cycling trips in the City.
Specifically, support was expressed for the creation of
programs to promote utilitarian cycling, the desire to
increase the number of kilometers of both on-road and
off-road cycling infrastructure and the adoption of design,
operational, and maintenance practices that make cycling
more attractive. The Kingston Transportation Master Plan

The Cycling and Pathways Study (City of Kingston (b)
2004) is a document that speaks specifically to the
development of a utilitarian cycling network in Kingston.
In examining the maps associated with this plan, it is
noted that there is a proposed cycling route for cycling
lanes on Princess Street between Division Street and
Bath Road. However, the document states that the
development of designated cycling facilities on this
central artery will be challenging because of high traffic
volume, adjacent commercial land uses, and the high
profile associated with this street (City of Kingston (b)
2004).

For

these

reasons,

addressing

cycling

infrastructure on this route has been deemed a long-term
objective for the city.

(City of Kingston (a) 2004) speaks to the importance of
supporting

cycling

as

part

of

the

comprehensive

Transportation Demand Management strategy for the
City. However, there is no specific mention of Princess
Street within this plan in the context of planning for
cycling infrastructure.

23
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3 RESEARCH METHODS

segment within an urban environment or as large as an
entire neighbourhood.

This chapter begins by outlining the use of audit tools
within the research methodology, followed by a brief
overview of the FHWA Bicycle Road Safety Audit
Guidelines and Prompt List and a discussion of the audit
tool criteria. The final section of this chapter outlines the
research limitations of this study and explains how issues
regarding validity, generalizability and reliability are
addressed.

One of the newest tools in the arsenal of transportation
safety specialists in addressing safety deficiencies is the
Road Safety Audit (RSA). Road safety audits have been
used successfully in Great Britain, Australia, and New
Zealand for a number of years (Wilson & Lipinski 1999),
and can be incorporated into the framework of designing,
constructing, and operating road infrastructure as a
means for preventing accidents (Kanellaidis 1999). Road
Safety Audits can be applied to both newly proposed and

3.1 DEFINING AUDIT TOOLS AS RESEARCH
METHOD

existing road facilities.

Audit tools are used in a broad range of applications in

It is widely accepted that sound road design standards

order to collect information related to both physical

should

environments and user perceptions. Audit tools are a

(Gerondeau 1991; Ruyters et al 1994). Most road safety

systematic observational method, which require an

audits have been defined for automobiles; however, with

observer to perform primary data collection within a

growing interest in active living and the greater concern

specified environment (Brownson et al 2009).

This

for our environment, road safety audits specifically

environment can be as small as a one single block

addressing road safety for cyclists have recently been

be

the backbone

of

road

safety

policies

developed. The Federal Highway Administration Bicycle
25

Road Safety Audit, Guidelines and Prompt List is one

existing facilities presents an opportunity to proactively

such example of an RSA that has been created recently.

improve bicyclist safety and to consider the needs of
bicyclists where cycling activity has increased since

3.2 ABOUT THE FWHA BICYCLE ROAD SAFETY
AUDIT GUIDELINES AND PROMPT LIST

construction of the facility”.

In addition to providing information on the basic principles
The purpose of the Bicycle Road Safety Audit Guidelines

of bicycle safety and the role of cyclists in the Road

and Prompt List (FHWA 2012) is to provide transportation

Safety Audit Process, the Federal Highway Administration

agencies with a better understanding of the safety

Bicycle Road Safety Audit Guidelines and Prompt List

requirements of cyclists in the wider transportation

(2012) contains a recommended list of safety elements

system (FHWA 2012). This document emphasizes

within 11 major topic areas, which are categorized into

considering cycling environments from a “behind the

five broad categories: Street or Path; Structures;

handlebars” perspective and is intended for use as a

Intersections, Crossings and Interchanges; Transitions;

formal safety examination of a future roadway plan,

and Transit. The organization of the FHWA audit tool

project or an in-service facility (FHWA 2012).

ensures that conducting the audit is a straightforward
process with easily replicable steps.

This type of bicycle-oriented road safety audit may be
undertaken in order to improve identified cyclist safety
issues that may have resulted from changes in land use

3.3 THEORETICAL BACKGROUND OF AUDIT
CRITERIA

and mode choice over time or inadequate consideration
of cycling in previous planning and design processes. The

Within each of the five major categories of the Bicycle

FHWA (2012) has stated that, “conducting this review on

Road Safety Audit Guidelines and Prompt List (FWHA

26

2012), there are multiple questions that focus on a

Reynolds et al 2009), most studies – especially in North

different component of the cycling environment.

Each

America – tend to focus on helmet design, regulation and

criterion has a basis in research and literature to reflect its

implementation to mitigate the severity of crashes when

impact on cyclistsʼ safety.

they do occur (Thompson et al 2000; Reynolds et al
2009). The study conducted by Teschke et al (2012) was

3.3.1 Street or Path

the first study to date that illustrated the definitive

The Street or Path section of the audit describes potential

association between route type and injury risk. This study,

issues on streets, trails, or paths that are used by cyclists

conducted in Toronto and Vancouver, concluded that of

(FHWA 2012).

the 14 route types that were examined, cycle tracks
(physically separated facilities) had the lowest risk

As previously discussed, dedicated cycling infrastructure

compared to major streets with parked cars and no bike

has a significant impact on maintaining cyclist safety. The

infrastructure, which presented the highest risk of injury to

chance of a cyclist incurring an injury decreases by

cyclists (Tecshke et al 2012). Local streets also

approximately 50% when traveling in a dedicated on-road

demonstrated lower risks, while other infrastructure

bike lane without adjacent parked cars and decreases by

characteristics such as streetcar or train tracks, downhill

90% when protected bike lanes with physical barriers

grades and construction were significantly associated

separating cyclists from vehicular traffic are present

with increased risk of injury to cyclists (Teschke et al

(Teschke et al 2012).

2012).

Although the effect of route type on cyclist safety has

3.3.2 Structures

been examined previously (Pucher & Buehler 2008;

The

Structures

section

describes

potential

issues

27

regarding riding on bridges, in tunnels, or on other

travel (FHWA 2012). This may include intersections of

structures that may limit the dedicated width, limit the

streets or paths, railroad crossings, or crossings at

visibility of other users, or lower the expectancy of the

interchanges.

presence of other users (FHWA 2012).
As noted in a Transport Canada (2004) study on
Structures such as bridges, tunnels and overpasses

vulnerable road users, the majority (64%) of bicycle

present unique challenges to implementing retrofits to

injuries in Canada occur at intersections; looking at urban

accommodate cyclists. These projects are typically

areas only; the share is even higher (72%). In fact,

expensive and designed to meet minimum requirements

research has shown that providing bicycle facilities

in order to keep expenses low. For this reason, there has

between intersections does not necessarily reduce the

historically been limited consideration of non-motorized

overall number of bicycle accidents, and in some cases

transport users in their design. Overpasses, bridges and

can even increase the risk of accidents at intersections

tunnels are of great importance in ensuring mobility;

(Danish Road Administration 1994 & 1996; SWOV,

without them, users would be forced to make long

1994). Together, these findings suggest that special

detours, which is a disincentive to users of active

attention needs to be paid to the design of intersections.

transportation.
Since intersections require creative solutions to limit

3.3.3 Intersections, Crossings & Interchanges

conflicts between transportation modes, much work has
been done to improve their design. A Swedish study

The Intersections, Crossings, and Interchanges section
describes potential issues where cycling routes intersect
with each other or a facility designated for other modes of

28

(Linderholm 1992) investigated intersections along streets
with unidirectional bicycle tracks at which bike boxes
were installed. A bike box is a designated space at

intersections, where cyclists are positioned in front of

another, such as from an off-street path to an on-street

vehicles at red lights (Figure 3.1). Right turns on red lights

facility (FHWA 2012).

are therefore prohibited at these intersections. A
significant safety improvement was observed, with the

Similar to intersections, transition zones can pose a

accident risk dropping an average of 35% after the

significant risk to the safety of cyclists. Transitions such

installation of bike boxes (Linderholm 1992).

as an intersection between a roadway and a path or trail
must be dealt with in a way that ensures pedestrians,
cyclists and other users are able to cross in complete
safety. If the transition requires a stop, it is imperative that
the appropriate sight distances be protected so cyclists
can anticipate and avoid potential collisions (Velo Quebec
2010).

3.3.5 Transit
The Transit section describes potential issues specific to
Figure 3.1: Public education flyer created by the City of Toronto to
coincide with the installation of the first bike box in the City of Toronto
on Harbord Street in 2010 (www.toronto.ca/cycling)

transit locations (e.g., bus stops and light rail stops).
Particular emphasis is placed on issues at bus stops, as
this transit mode is most used by, and most frequently

3.3.4 Transitions
The

Transitions

interacts with, cyclists (FHWA 2012).
section

describes

areas

where

designated cycling facilities transition from one type to

In recent years, both cycling and public transit trips to
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work have increased in Canada. Public transit trips in
Canada increased by 46% between 1995 and 2008, while
cycling trips increased by 42% between 1996 and 2006
(APTA 2009; Statistics Canada 2009).

Coordinating cycling with public transportation is mutually
beneficial, enhancing the benefits of both modes and
encouraging further use of both modes (Pucher & Buehler
2012). Cycling supports public transit by effectively
extending the catchment area served by each transit stop
far

beyond

reasonable

walking

distances

and

at

Figure 3.2: A transit operator demonstrating how to use the bicycle
racks secured to the front of a Kingston Transit vehicle
(http://www.cityofkingston.ca/residents/transportation/transit/rackandroll.asp)

significantly lower costs than providing park and ride
facilities for vehicles or providing additional buses for

3.4 DATA COLLECTION METHODS

local routes (Pucher & Buehler 2009). In addition, cyclists
are able to take further trips by combining cycling with

Two qualitative research methods were used to collect

taking public transit than would have been possible solely

the information required for this study: systematic self-

by bicycle. Transit can also provide an alternative means

observation that was supplemented with a literature

for cyclists to reach their destinations should they

review. The physical environment of the two previously

encounter poor weather or face an emergency.

mentioned

sections

of

Princess

Street

were

systematically evaluated using the Bicycle Road Safety
Audit Guidelines and Prompt Lists published by the U.S.
Department of Transportation FHWA (May 2012).
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3.4.1 Direct Observation | Systematic SelfObservation
In this study, direct observation is the primary data
collection method. Within this, two forms of direct
observation were used to collect information about the
physical environment on Princess Street. The first method
was to walk the length of each section of Princess Street,
completing an observation checklist created prior to the
audit, using the Bicycle Road Safety Audit (FWHA 2012;
Appendix A). Following the completion of the audit,
results were recorded on a computer to ensure important

Systematic self-observation is a research method that is
intended to produce accurate descriptions

of the

informantsʼ experiences. The research method places
emphasis on solely observing and not interpreting the
experiences, and informants are encouraged to write a
field report immediately following the experience so as
not to overlook important details (Rodriguez & Ryave
2002).

This

method

was

employed

during

direct

observations competed for this study.

3.4.2 Literature Review

details were captured. The second method was to

The information gathered through the review of relevant

document

photography.

literature was used to give context to the general

Together, these forms of direct observation were used to

research topic, provide background to the audit criteria

identify important features that are either present or

(Section 3.3), and to develop a better understanding of

absent on both sections of Princess Street in order to

what it means for a street to be safe for cyclists. In order

assess the quality of the cycling environment. Direct

to provide a well rounded, informed foundation for this

observations took place between August 9th and august

study, multiple sources of evidence and current literature

15th, 2012.

were reviewed. The scope of material within the literature

various

observations

using

review includes a variety of literature on bicycle-friendly
streets, road safety, intersection and roadway design for
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cyclists, as well as parking, other amenities and

The FHWA Bicycle Road Safety Audit, Guidelines and

integration with public transit for cyclists.

Prompt List was designed for and to be implemented in
American environments. Given the similarities in culture

The process of reviewing relevant literature is a widely

and built environments between Canada and the United

used and trusted qualitative research method. Along with

States, Princess Street in Kingston was an appropriate

the clearly focused criteria presented in the audit tool and

application of this audit tool.

use of frequently referenced literature, this aspect of the
data collection process helps to create external validity of

The results of the audit were limited by the conditions in

the recommendations.

which

the

audit

was

undertaken.

The

weather,

construction projects, and season all have a direct impact

3.5 LIMITATIONS OF RESEARCH METHODS AND
STUDY

on the quality of infrastructure for cyclists on Princess
Street at any given time. The application of this tool is
further limited by the fact that the Bicycle Road Safety

Direct observations focused on the physical environment

Audit is designed for use by a team and not a sole

and did not take into account behaviour or other socio-

individual (FHWA 2012).

economic issues that may have had an impact on the
quality of the cycling environment. Although inferences

Considering these research limitations, it is important to

were made about the patterns of movement of cyclists

understand that the conclusions and recommendations

using Princess Street, this is still considered to be a non-

put forth in this report are intended to be applied to the

participatory study.

two sections of Princess Street described in this Chapter
and not to be generalized to streets in general.
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4 AUDIT RESULTS AND ANALYSIS
The Bicycle Road Safety Audit Guidelines and Prompt
List guided on-site observation within both the Upper and

concludes with a summary of the most significant findings
that are addressed in the final chapter of this study.

4.1 STREET OR PATH

Lower sections of Princess Street (as defined by this

Cyclistsʼ comfort and safety while riding along busy

study). The cycling environment was evaluated based on

streets depends largely on the type of cycling facility and

44 prompts with 53 sub-prompts under the five major

infrastructure that is present. This section examines

sections:

physical design features of cycling facilities.

4.1 Street or Path;
4.2 Structures

4.1.1 Presence & Availability

4.3 Intersections, Crossings and Interchanges;

At present, there are no designated on- or off-street

4.4 Transitions

facilities for cyclists located on either Upper or Lower

4.5 Transit

Princess Street.

Each section that follows identifies attributes of the
physical environment that has an impact (either positive
or negative) on cycling, based on the Prompt List
contained in the Federal Highway Administrationʼs 2012
document. For clarity purposes, some sections are
divided into observations for Upper and Lower Princess
Street, where more detail is required. This section

4.1.2 Design & Placement
Are design features present that adversely impact the use
of the facility by cyclists?
UPPER PRINCESS STREET
Without any dedicated cycling facilities, cyclists currently
ride along the side of the shared roadway with vehicles
(Figure 4.1). Current roadway design gives little regard to
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the movement and speeds of cyclists or best practices in

Princess Street is generally aligned straight, with good

cyclist safety.

sightlines; however, wide, straight roads are known to
create the conditions for vehicles to operate at speeds
higher than the posted speed limit (Edquist et al 2009)
Evidence shows that vehicles travel at the speeds that
they feel is appropriate given the driving conditions
(Edquist et al 2009).

In most places along Upper Princess Street, cyclists have
adequate space without having to use the parking lane
situated on the north and south sides of the street. The
section of the road between Bath Road and Division
Street is flat which encourages cycling. Traffic calming
measures such as bump-outs or medians are sparse on
this section. Those that are present impact the riding line
and movements of cyclists, creating the potential for
cyclists to weave in and out of the lane of travel towards
the curb. Due to the relatively high speeds on this bidirectional section of the roadway, this type of cyclist
movement can create conflict.
Figure 4.1: A cyclist situated to the left of a vehicle on Princess
Street at Barrie Street
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On-street parking has an adverse effect on cycling and

also three signalized intersections creating difficulty for

cyclist behaviour in a number of ways. During the audit, it

cyclists to stop through this section of road. At times,

was noted that few cars use the on-street parking

cyclists do not have adequate space between themselves

facilities on the Upper section of Princess Street.

and vehicle doors that may be opened in the parking

On-

street parking also creates issues where driveways are

lane.

located along the street, creating blocked sightlines for
vehicles approaching down Princess Street, or about to

Here, traffic-calming measures are helping cyclists. The

pull-out from driveways – not being able to see cyclists

location of bump-outs at frequent intervals prevents

coming down the street due to the car being in the way.

cyclists from “weaving” in and out of parked cars and

On-street parking also creates the potential for “dooring”

ensuring that cyclists maintain a direct line of travel,

when drivers exit their vehicles, unaware that cyclists may

thereby assisting drivers to predict cyclistsʼ behaviour and

be using the route as well.

react proactively.

LOWER PRINCESS STREET

Parking may adversely impact cyclist safety on this

Lower Princess has been designed for people and
vehicles, not bicycles.

At this portion of the street,

accommodations for cyclists needs are not considered.
This section of Princess Street is one-way, downhill,
towards Lake Ontario. The design of the street does not
cater to cyclists needs or comfort because the road is

section of Princess Street, as it is used more frequently
than the Upper section of Princess Street, likely due to
the difference in land uses. The 2-hour time limit further
creates high turnover in vehicles parking downtown and
creates conflicting movement for both vehicular traffic and
cyclists.

fairly steep. The gradient on Princess Street is steepest
between Clergy and Bagot Streets (Figure 2.5). There are
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4.1.3 Operations

As such, there is the potential for conflict with cyclists at

Are there suitable provisions for cyclists given the
characteristics of the roadway or path (speed, volume,
traffic, and functional classification)? Do access
management practices consider cycling safety?

virtually all driveways where on-street parking is allowed
nearby. Parked cars may hinder sightlines for drivers, and
it would be easy for a driver to overlook a cyclist
approaching the driveway. Compounding this problem is

UPPER PRINCESS STREET

that cyclists were frequently observed to be riding on the

Give the posted speed limit, volume, traffic and functional

sidewalk, which further affects the behaviour of vehicles

classification of Princess Street; the current cycling

attempting to exit a driveway. When cyclists are not

facilities are inadequate. This is especially true as

located where they are expected to be, that is on the

Princess Street is a direct route to many popular

road, they are again creating potential conflict with

destinations

drivers.

downtown. This

is

not

a

route that

recreational cyclists would use typically as it lacks many
of the necessities and amenities that would attract a rider

LOWER PRINCESS STREET

to a leisurely ride, such as nature and parks. This route is

The lack of dedicated cycling facilities on this main

also not appropriate for children, due to the high speeds

commercial street is not appropriate for cyclists, for

of vehicle traffic. This is a direct route into the central

reasons that are similar to Upper Princess Street.

business district of Kingston and as such would be

Furthermore, the busy nature of this section of the street,

classified as a commuter route for utilitarian cyclists.

with traffic, transit and on-street parking can create
feelings of unease even for the most seasoned cyclists.

Driveways along this stretch of Princess Street have been
designed with no consideration given to the presence of
cyclists, with almost every parcel having its own access.
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4.1.4 Quality & Conditions

The section of roadway along the curb is marred with

Is the riding surface smooth, stable, and free of debris,
and is drainage adequate? Are drainage grates or
manholes located in the cyclistsʼ path of travel?

numerous cracks, potholes, missing chunks of pavement
and other surface defects, creating difficult riding
conditions for cyclists, particularly those with slim tires,
intended for use on urban roadways.

UPPER PRINCESS STREET
Cross-slopes do not create an issue for cyclists in this
area of Upper Princess Street, as the area is flat with
negligible changes in grade. There is minimal debris
accumulated in the area adjacent to the curb along the
roadway where cyclists would be expected to travel. In
one area, near Victoria Street, there is extensive debris
and gravel as there is an active construction site on the
corner

of

Victoria

and

Princess

Streets,

where

development is occurring. The researcher acknowledges
that this debris is context-sensitive due to the construction
and will likely not remain in that spot for the long-term.
Furthermore, the construction zone is not appropriately
marked for cyclists with advance warning of possible
obstructions or alternative routes.

Figure 4.2: A sewer grate with diagonal slits situated in the path of
travel for cyclists on Upper Princess Street
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Although drainage grates themselves are designed with

with the direction of travel, towards Lake Ontario. Debris

diagonal slits, which are not likely to create problems for

does not accumulate in the area used by cyclists. City

cyclists, the positioning of the grates right along the curb

workers were observed on two occasions cleaning up

is

4.2).

pieces of debris from along the curbside lane. This

Furthermore, many of the grates are sunk below grade,

section of Princess Street is free of vegetation that may

creating dangerous dips and cracks that may pose a risk

be impeding on the travel path.

where

the

conflicts

may

arise

(Figure

to cyclists.

There are longitudinal joints located all along the length of
the road segment. They are situated primarily outside of
the on street parking lane, along the path of the tires of
most vehicles, situating them almost directly where a
cyclist would be riding along the roadway. There was no
precipitation for the three days prior to the audit, however
it was noted that there was ponding of water in the
northbound lane of Princess Street approaching Albert
Street.
LOWER PRINCESS STREET
Generally, the riding surface is smooth and free of debris
on Lower Princess Street. On this stretch of roadway,
cross-slopes are not an issue as the predominant slope is
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Figure 4.3: Marred pavement between Bagot and Wellington Streets

It was observed that between Bagot and Wellington

vegetation or other obstructions encroaching into the

Streets, the riding surface is uneven and has numerous

cycling operating space.

cracks and potholes, which may interrupt a cyclistʼs travel
pattern (Figure 4.3). This is also the only section along
Lower Princess Street where there are longitudinal cracks

LOWER PRINCESS STREET
There are no horizontal or vertical obstructions situated
along the roadway that may impede cyclist movement.

present.

Street trees along this section of Princess Street are
There are no grates or manholes along this section of
roadway closest to the curb where a cyclist is likely to

situated to the inside of the parking lane and do not
impede flow of cyclist traffic on Princess Street.

travel. Due to the relatively steep slope of Princess
Street, there are generally no drainage issues following
periods of precipitation.

4.1.6 Roadside
Is the clear zone for cyclistsʼ operating space adequate?

4.1.5 Obstructions

UPPER PRINCESS STREET

Are there horizontal or vertical obstructions (temporary or
permanent) along the facility?

Clear zones are generally adequate and free of
obstructions that may destabilize a cyclist. The one
exception is the presence of parked vehicles.

UPPER PRINCESS STREET
All signs, both temporary and mounted, are situated away

LOWER PRINCESS STREET

from

are

Slopes in the clear zone may pose some issue for

predominantly mounted in the space on the far side of the

inexperienced cyclists. As mentioned, the road has a

sidewalk on either side of the roadway. There is no

steep grade between Clergy and Bagot Streets (Figure

the

cyclistsʼ

operating

space.

They
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2.5). Clear zones along the curb lane are generally free

would encounter traveling along Princess Street, where

of obstructions again with the exception of on-street

amenities are located.

parking.
While not frequent, there are changes in the roadway

4.1.7 Continuity & Connectivity
Are bicycle accommodations continuous? Do bicycle
accommodations provide adequate connectivity to major
destinations?

geometry that can have an impact on cyclists. There is
one particular bulb-out situated in the westbound lane of
Princess Street, which creates a pinch for cyclists, forcing
them to merge into the flow of vehicular traffic.

UPPER PRINCESS STREET
Cycling routes and facilities are not present on Princess

Access is not easily provided to all destinations. The

Street and are therefore not continuous with the cycling

presence of parked cars creates a potential conflict when

network in Kingston. Princess Street is the primary route

accessing businesses along the street. Having to find

into the Central Business District of Kingston.

space in between the cars to get off the road requires
cyclists to stop while in the road right-of-way, which

There are currently shared cycling routes, marked with

poses a significant risk to them. A popular city cycling

“sharrows” situated along parallel routes of Johnson

store, Cyclepath, is situated on the north side of Princess

Street and Brock Street, however these routes do not

Street, between Division Streets and University Avenue.

have any of the amenities that cyclists are likely to

There is a bicycle tire pump locked up outside of this

frequent. Both of these alternate routes are wide roads

retail location, which is frequently used by cyclists along

where vehicles travel fast, with driveways and on street

this route. This is a difficult destination to access if a

parking, creating many of the same hazards cyclists

cyclist is traveling in the southbound lane.
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LOWER PRINCESS STREET

particular attention to the pedestrian realm or the area

Bicycle accommodations are not present along this

closest to the curb. There are also few commercial

section of Princess Street. There are frequent changes in

businesses along this stretch, which have signage that

geometry, consistent with the desire for this area to be a

emits ambient light from their storefronts that would also

pedestrian-prioritized corridor. Primarily, the geometry

help to light up the riding surface.

changes at intersections, where there are bump-outs to
create a shorter crossing distance for pedestrians. When
on-street parking is full, this creates a straight path of
travel for cyclists, however when on-street parking is not
full, it may create a pattern of travel where cyclists are
weaving in and out towards the curb. Due to the fact that
Princess Street is a significant commercial corridor in
Kingston, there is adequate access to several primary
destinations via this route.

4.1.8 Lighting
Is the riding surface adequately lit?

LOWER PRINCESS STREET
Light standards along Princess Street are pedestrian
scale, and therefore the riding surface is adequately lit as
a result. Furthermore, ambient light from storefront
signage contributes to the light sources along this part of
the street.

4.1.9 Visibility
Is the visibility of cyclists using the facility adequate from
the perspective of all road users?
Cyclist visibility depends largely on the individual cyclist.
Ontario has regulations stipulating that cyclists are to

UPPER PRINCESS STREET

have both a front and rear light when traveling after dark.

Generally, the riding surface is not well lit at night. The

Cyclist visibility is likely adequate so long as the cyclist is

light standards on this section of Princess Street are

following the law, and maintaining a state of adequate

directed towards illuminating the roadway, without giving

personal illumination. There is adequate sight distance
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on both sections of Princess Street due to the straight

Princess Street. This may be of particular use during

alignment of the road and there are no built or natural

peak travel times.

objects obscuring the cyclists travel path, with the
potential exception of parked vehicles or transit vehicles.

At one point, the signage for a “courtesy” pedestrian
crossing gives only approximately 20m of advance

4.1.10 Signs & Pavement Markings
Are signs and markings along the riding surface visible,
well maintained, easily understood, and adequate?
UPPER PRINCESS STREET
There are currently no markings directed at cyclists along
this segment of upper Princess Street. Furthermore, there
is not enough advance warning for cyclists regarding
transition areas. In particular, there is one section of
Princess Street where it is narrowed from two lanes of
traffic in each direction to one lane of traffic in each
direction, which inevitably creates a squeeze for cyclists.
At this point, it would be ideal for cyclists to have
advanced warning so that if desired, the individual could
turn off onto a side street and take an alternate route
should they not want to proceed with cycling down

42

warning, which does not allow for adequate time for a
vehicle to slow down to a stop (Figure. Furthermore, in
this area cyclists were observed to frequently disobey
traffic laws and cross the street similarly to “jay-walking”
on their bicycles, creating a safety hazard as vehicles
would not be looking for cyclists to be crossing the street
at uncontrolled points. There are frequent signs posted
indicating various laws with regard to on-street parking.

for use by cyclists, there are no structures situated on
either segment of Princess Street. As such, this section of
the Bicycle Road Safety Audit Guidelines and Prompt List
was disregarded.

4.3 INTERSECTIONS, CROSSINGS &
INTERCHANGES
The effective design of intersections helps to ensure the
safety of pedestrians, cyclists, motorists and others who
Figure 4.4: Pedestrian courtesy crossing signage

LOWER PRINCESS STREET
While there is no signage dedicated to cyclist movement
on this section of Princess Street, other regulation road
signage is clearly visible on all sections of the route.
Furthermore, spacing and location of signage is adequate

cross at them. While intersections inherently pose risk to
cyclists, they are also the location where conflicts occur
between vehicles and pedestrians. At intersections
equipped with standard three-colour traffic signals,
cyclists are required to proceed as directed, similarly to a
motor vehicle (Velo Quebec 2010).

to communicate the intended use to cyclists.
The intersections along Princess Street do not all follow

4.2 STRUCTURES

the same geometric design as some of the intersections

While it is important for structures, such as bridges and

cross streets. Intersections involving multi-modal travel

tunnels, to be designed with appropriate considerations

become important to establish clear right-of-way rules

are designed to accommodate different alignments of the
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and a carefully designed layout to ensure safety. There

placement of transit stop signage; this is discussed in the

are 13 closely spaced intersections on the Upper

next section of the audit results.

Princess Street segment, 6 of which are signalized and 7
of which are unsignalized. In contrast, Lower Princess

Intersection geometry creates concerns as intersection

Street has eight signalized intersections (including

design is inconsistent and they are often situated at

Division and Ontario Street intersections).

angles to Princess Street, instead of the traditional
perpendicular street crossings. Cyclists are not safely

4.3.1 Presence & Availability

accommodated during the approaches to intersections. At

At present, there are no designated facilities to

some intersections there is a turning lane, while in other

accommodate cyclists at intersections located on either

places there is no turning lane, which results in vehicles

Upper or Lower Princess Street.

using the often under-used parking lane to pass oneanother. This inconsistency can lead to confusion for

4.3.2 Design & Placement
Are intersection/interchange accommodations designed
to reduce conflicting movements and communicate
proper bicycle positioning through the crossing?
UPPER PRINCESS STREET
There are no specific accommodations designed for

cyclists using the route.

Where pedestrian accommodations are present, such as
at the courtesy crossing, there is an impact on cyclist
travel. The bump-outs and median at this location create
a squeeze point for cyclists.

bicycles at any of the intersections along Upper Princess
Street. There are difficulties for cyclists in regards to

The frequent intersections with Princess Street, both
signalized and unsignalized, create several points where
cyclists need to slow down in order to proceed safely.
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This has an impact on the efficiency of movement for

This section of Princess Street has short block segments,

cyclists, which can be a deterrent for taking this route.

each controlled by a traffic signal. These lights create a

Frequent signalized intersections require that cyclists stop

need for cyclists to slow down, which can be difficult

completely. Having to restart causes cyclists to lose

given the slope of the street. Lights are in sync however,

momentum and may cause them to wobble, putting them

so it is possible to get through many blocks without

at risk of falling into traffic.

stopping, depending on the cyclistsʼ timing.

LOWER PRINCESS STREET

4.3.3 Operations

Intersections are primarily designed with vehicles in mind.
There is no consideration afforded to cyclists. The west

Do traffic operations (especially during peak periods)
create a safety concern for cyclists?

side of all intersections, where a cyclist has to wait in the
curb lane for the light to change, does not have a bump
out. Across all intersections on the eastern side there is a
bump-out which causes the cyclist to travel in an uneven
path, potentially creating an unpredictable movement.
Difficulties caused by this geometry create a merge on
the east side of the intersection, where the cars have to
make space for the cyclist between the parking lane and
travel path. In this case, pedestrian accommodations
adversely affect cyclists at intersections.

UPPER PRINCESS STREET
Countdown timers at intersections give cyclists (and
drivers) the time to act appropriately in slowing down to
stop or continuing through an intersection. However, it
cyclists generally take a significantly longer amount of
time to gain enough momentum from a rest position to get
through a traffic signal. This can be challenging for
cyclists who want to turn left across on-coming traffic, and
could create potential conflicts with vehicles. If a cyclist
has momentum when approaching a traffic signal, then
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crossing through the intersection in the normal signal

inherently very narrow and can be problematic even

timing is not an issue.

without erratic traffic behaviour.

During the audit, several disturbing traffic behaviours

LOWER PRINCESS STREET

were observed that could result in a greater number of

Traffic during peak periods is likely a concern for cyclists

bicycle accidents. At intersections where a turning lane

due to the lack of dedicated infrastructure and the relative

was not present, vehicles wishing to continue east down

busyness of the street. The traffic movement that

Princess Street often used the un-occupied parking lane

increases bicycle crash risk is the movement of cars into

to pass cars in the active lane of travel that were waiting

and out of on-street parking. Given the relatively high

to turn left. This creates a direct conflict with cyclists who

volume of Princess Street, cars are often moving quickly

were using the parking lane as a makeshift bike lane,

into and out of spots.

where it was unoccupied.
Traffic controls on this section of Princess Street are
Another instance of problematic traffic behaviour was

generally conducive to cyclist movement given that they

observed where the pedestrian courtesy crossing is

are in sync, however there are numerous short block

situated just west of MacDonnell Street. At this location,

segments, forcing cyclists to stop often when movement

the two lanes of traffic narrows to one lane of travel in

is out of sync with the signals. Furthermore, there is

each direction. During the audit, several accelerated

limited cross flow traffic movement and therefore cyclists

towards the pinch, in order to gain priority over other

are often tempted to run through the red light. This

vehicles in merging into the one lane of traffic. This can

temptation is also due to the slope and difficulty for

potentially create conflict for cyclists, as this area is

cyclists to stop on a slope.

An additional concern for

traffic behaviour is that this section has one-way travel
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resulting in cyclists traveling in both lanes, depending on

lane, and as such are somewhat removed from the likely

their destination. Therefore drivers may not be looking for

path of travel of a cyclist along this stretch of road.

cyclists to be on their left when they approach a light to
turn left.

LOWER PRINCESS STREET
Manhole covers are not a concern in the primary path of

4.3.4 Quality & Conditions
Are there any obstacles at crossings? Are the manhole
covers properly designed?
UPPER PRINCESS STREET
Sewer grates are designed with angled openings and
these openings are not lined up with the likely path of a

travel for cyclists on this section, assuming cyclists travel
near the curb while riding.

4.3.5|4.3.6 Obstructions/Roadside
If bollards or other physical terminal devices are used, is
the risk of occasional motorized vehicles greater than the
risk of a fixed object within the travel way?

cyclists tire. Sewer and storm water grates are however,
located directly along the curb on this portion of the
street, and as such may cause a conflict with cyclists as it
is located within the usual operating space of cyclists.

Unlike sewer grates, manholes pose a risk to cyclists.
They are designed to have a textured surface, with raised
bumps, which could create a hazard for cyclists.
Manholes are located towards the centre of the travel

There are no bollards or other physical terminal devices
located on along Princess Street.

4.3.7 Continuity & Connectivity
Are bicycle accommodations continuous or do they end
abruptly at crossings/intersections/interchanges?
UPPER PRINCESS STREET
As mentioned, there are no bicycle accommodations
present in the study area. However, the parking acts like
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a temporary bike lane when there are no cars parked
within it. However, this practice is dangerous, as it causes
the cyclist to weave in and out of traffic and vehicles may
not be expecting the cyclist to appear, potentially putting
them at risk of injury. Furthermore, the parking lane is not
continuous all along this road segment. On the south side
of Princess Street on-street parking is located along the
length of the street between Division Street and
MacDonnell Street, whereas on the north side of the
street there is parking in front of the Giant Tiger store,
between Tower Street and Drayton Street. This on-street

4.3.8 Lighting
Are the intersections/transition and paths leading to the
transition adequately lit?
UPPER PRINCESS STREET
Intersections are adequately lit for cyclists approaching
the area. Furthermore, the uncontrolled pedestrian
crossing west of MacDonnell Street is appropriately lit
with a light standard situated on the median island where
the road narrows from two lanes in each direction to one
lane in each direction.

parking in front of Giant Tiger is problematic as it is in

LOWER PRINCESS STREET

close proximity to the pedestrian courtesy crossing, which

Light standards along Princess Street are designed for

is already an area of transition on this street, creating

the pedestrian scale, and therefore the riding surface is

conflicts for cyclists and traffic alike. There is less on-

adequately lit. Additionally, ambient light from storefront

street parking available along the north side of the street

signage contributes to the lighting along this part of the

compared to the south side.

street.

LOWER PRINCESS STREET

4.3.9 Visibility

There are no accommodations for cyclists on this road
segment. It was designed primarily for movement of
vehicles and pedestrians.
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Can cyclists see approaching vehicles/pedestrians at all
legs?

UPPER PRINCESS STREET

4.3.10 Signs & Pavement Markings

Sightlines at intersections are generally clear on Upper

or embankments were observed to be obscuring cyclists

Do signs and markings along the cycling facility clearly
indicate the cyclist path and right-of-way at intersections?
There are no signs along the roadway that indicate the

views of other road users, including pedestrians on the

presence of cyclists, a cycling path or a right-of-way on

sidewalk and vehicles in the appropriate travel lane on

Princess Street.

Princess Street. No significant vegetation, fences, signs

the street. Parked vehicles and transit vehicles obscure
the visibility of cyclists by other road users. However,
transit vehicles are generally temporary impediments.
LOWER PRINCESS STREET
Cyclists can see approaching vehicles without issue for
the length of the road segment. However, it may be more
difficult to see pedestrians, given the presence of on
street parking on both sides of the street. The parking
lane creates a significant sight impediment where cyclists
may not see a pedestrian walking out in between cars, as
is commonplace on Princess Street due to its retailoriented nature.

4.3.11 Signals
Does the traffic signal design accommodate all users?
UPPER PRINCESS STREET
Traffic signals are designed for vehicles and pedestrians.
None of the intersections along this stretch have
pedestrian
pedestrians,

priority

signals

however

some

or

push

buttons

intersections

do

for
have

pedestrian countdown timers. There are no special
considerations for cyclists in terms of the traffic signal
timing or physical hardware. Furthermore, there is no
specific bicycle detection infrastructure in place, such as
bicycle loops, dedicated lights or bicycle push buttons.
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located along this section of the roadway. However,
signals change frequently to facilitate smooth movement
of both vehicular and pedestrian traffic. There is no
specific bicycle detection infrastructure in place, such as
bicycle loops, dedicated lights or bicycle push buttons.
Traffic signals do allow enough time for signal clearance
by cyclists, also because of the short block segments.

4.4 TRANSITIONS
On the upper portion of Princess Street, there is one area
that may be considered a transition zone according to the
definition laid out in the Bicycle Road Safety Audit
Guidelines and Prompt List. Transition areas should be
designed to meet the cyclistʼs expectations, provide
adequate space for adjustments by the cyclist, and
provide sufficient space at crossings. Transitions are
Figure 4.5: Unsignalized intersections make it difficult for cyclists to
merge into oncoming traffic.

areas where the roadway geometry changes, thereby
having an impact on the riding route of the cyclist.

LOWER PRINCESS STREET
Due to the relative volume of Princess Street and its

On Upper Princess Street, there is one section of the

cross streets, there are no pedestrian push buttons

road where the two lanes of traffic traveling in each
direction merge to become one lane of traffic in each
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direction, west of MacDonnell Street. This area is marked

of the courtesy pedestrian crossing up ahead, however

by the presence of a courtesy crossing for pedestrians.

the signage is placed too close to the actual crossing to

One additional transition area exists where Princess

give cyclists adequate warning of the change. It is also

Street changes from bi-directional traffic to unidirectional

placed past the point where a cyclist would have been

traffic, east of Division Street. At this point, the roadway

able to turn off onto one of the side roads if they so

geometry changes significantly.

desired to find an alternate route, rather than have to
navigate through the squeeze at the pedestrian crossing.

4.4.1 Presence & Availability

There is no consideration for cyclists where the bump-

Are cyclists accommodated?

outs have been constructed in order to facilitate a shorter
pedestrian crossing and a merge of traffic lanes at this

At present, there is

no infrastructure present to

accommodate cyclists at transition areas on either Upper
or Lower Princess Street.

point. Conflicts arise primarily traveling in the east
direction, where the road transitions from two lanes to
one lane in each direction. There are likely to be fewer

4.4.2 Design & Placement

conflicts traveling in the opposite direction.

Are transition areas designed appropriately with logical
termini or do they end abruptly, potentially contributing to
sudden and difficult merges, uncontrolled crossings, or
behaviours such as wrong-way riding?

LOWER PRINCESS STREET

UPPER PRINCESS STREET
The transition area located on upper princess terminates
rather abruptly. There is signage signifying the presence

The intersection of Princess and Division Streets is a
transition area between Upper and Lower segments of
Princess Street. This is a large intersection that has an
irregular geometry and does not have right-angled
corners. At this point Princess Street changes from bidirectional traffic flow to unidirectional travel flow in the
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eastbound direction, towards Lake Ontario. Here, the

4.4.3 Operations

roadway becomes narrow, creating an area of transition
for cyclists. This intersection does not provide safe

Do shared roadway geometrics change substantially or
frequently?

positioning for cyclists, unless cyclists are acting like
vehicular cyclists and taking the centre of the travel lane.
Buildings are situated directly abutting the roadway on
two corners, which create significant shadows and dark
areas.

UPPER PRINCESS STREET
The geometry of the roadway changes upon approaching
the pedestrian crosswalk. Appropriate warnings for the
transition are not posted upon approaching the crosswalk
from either direction. Geometry of the crosswalk is
problematic in both directions of travel.
LOWER PRINCESS STREET
Geometrics differ on each side of intersections along
Lower Princess Street. As previously mentioned, the west
side of all intersections does not have a bump out,
however, across all intersections on the eastern side,
there is a bump out which causes the cyclist to merge into
the travel lane.

4.4.4 Quality & Conditions
Figure 4.6: View of the transition area on Upper Princess Street
facing east. Transit stop is located directly at the point of transition.
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Is there an abrupt change in the riding surface?

The riding surface at both the transition on Upper

and after the transition zone. Many of the side roads lead

Princess Street and that at the intersection of Princess

to Brock Street or Johnson Street, which are designated

and Division Streets are of the same materials, and

alternative bicycle routes to and from the Central

therefore there is no change in the riding surface in these

Business District.

areas.
It is safer for cyclists traveling from east to west through

4.4.5|4.4.6 Obstructions/Roadside
If physical terminal or transition devices are used, are
they needed and is there sufficient width on either side?

the transition zone as the road widens in this direction
from one lane of travel to two, following the courtesy
crossing.

There are no physical terminal devices used on Princess

LOWER PRINCESS STREET

Street in relation to cyclist travel.

The safest means for cyclists to traverse the intersection

4.4.7 Continuity & Connectivity

of Princess Street and Division Street is to position
themselves as vehicular cyclists. That is to say that the

Is there a safe way for cyclists from both directions to
access connections or continue to other destinations
along the street network?

cyclist should take the centre of the lane of travel until

UPPER PRINCESS STREET

Potential conflicts here may occur due to the high volume

At the transition point, there is no intersection or

of traffic crossing through this intersection and the lack of

possibility of accessing another part of the street network.

dedicated cycling infrastructure. Cyclists are at risk when

However, there are numerous options for turning off of

turning left as they are forced into traffic to make the turn

Princess Street along this stretch of roadway both before

and risk not being seen by drivers. Furthermore, cyclists

they are safely through the transition zone.
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traveling

from

Upper

Princess,

east

through

the

4.4.9 Visibility

intersection to Lower Princess Street may be at risk of

Street, while they are crossing the intersection along the

Is the visibility of cyclists as they make the transition from
on facility or roadway geometry to another adequate from
the perspective of all road users?

curb lane.

UPPER PRINCESS STREET

vehicles turning right from Princess Street onto Division

4.4.8 Lighting

There is limited warning in the transition zone and it was
observed to be challenging for cyclists to merge into the

Are the intersection/transition and paths leading to the
transition adequately lit?

one lane of traffic traveling eastward. During the audit, no

UPPER PRINCESS STREET

direction.

cyclists were observed to be traveling in the westward

The uncontrolled pedestrian crossing west of MacDonnell
Street is appropriately lit with a light standard situated on
the median island where the road narrows from two lanes
to one lane in each direction.

LOWER PRINCESS STREET
Although lighting is adequate, the high volume of traffic at
this intersection may hinder visibility. Bicycles may be
overlooked in the busyness of the transition zone.

LOWER PRINCESS STREET

Furthermore, on both the southeast and northwest

The intersection of Princess Street and Division Street is

corners of the intersection, the businesses abut directly

commonly referred to as “The Hub”. As such, there is

onto the roadway, which can hinder sightlines for both

ample activity at this intersection and it is adequately lit by

cyclists and motorists.

both light standards and ambient light from the many
businesses located at this intersection.

4.4.10 Signs & Pavement Markings
Are signs and markings at transition areas appropriate?
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UPPER PRINCESS STREET

Bike racks are however, commonly found at popular

Signs and markings at the transition area are not

destinations throughout the city. Kingston Transit also

appropriate. Current signage does not provide adequate

provides bike racks on all transit vehicles, further

warning of the narrowing roadway or to warn vehicular

facilitating the link between cycling and public transit.

traffic of the possibility of cyclists merging with traffic.

4.5.1 Presence & Availability
LOWER PRINCESS STREET

Cyclists are accommodated through the presence of bike

There is no signage to indicate the transition of Princess

racks on all transit fleet vehicles and also the provision of

Street from bi-directional traffic to unidirectional traffic

bike racks at important destinations and transit stations.

posted anywhere approaching the transitional intersection

Cyclists however, are not accommodated with bike racks

of Princess and Division Streets.

at individual transit stops.

4.5 TRANSIT

4.5.2|4.5.3 Design & Placement/Operations

Cycling

supports

public

transit

by

extending

the

catchment area of bus stops and stations far beyond
walking

range

and

at

much

lower

costs

than

Are transit facilities designed and placed to minimize
conflicts with other modes?
UPPER PRINCESS STREET

neighbourhood feeder buses or park and ride facilities for

Transit facilities are located on the sidewalk adjacent to

cars (Pucher & Buehler 2012). While providing bike racks

Princess Street. Very few transit stops have any

at bus stops is by far the most common measure to

additional amenities such as seating, or a shelter. Those

integrate bicycle infrastructure with transit, the City of

that do are situated behind the sidewalk, so as not to

Kingston does not have bike racks situated at bus stops.

impede the flow of pedestrians.

Transit stops are
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positioned far enough from the road that they do not
impede cyclistsʼ travel. However, transit vehicles create a
conflict for cyclists at intersections due to the fact that
transit stops are located before the intersection, which
creates an issue for cyclists and vehicles turning right at
the red light at the intersection. Furthermore, it creates
an issue for cyclists when vehicles turn right from a side
street onto Princess Street and are not able to see
around the transit vehicle, and thus may not see cyclists
in the travel path before turning.

Transit waiting areas on this section of Princess Street
generally provide enough space for cyclists. Cyclists must
dismount bicycles on the road in order to mount the curb

Figure 4.7: Transit stop with amenities situated near Albert Street on
Upper Princess Street

and wait to use transit. This may cause concern for
cyclists when traffic is heavy.

LOWER PRINCESS STREET
Transit stop are generally situated appropriately. Transit
stops are primarily located on bump-outs and on the far
side of intersections. Due to the relatively narrow right of
way and only two lanes of travel for traffic, when a transit
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vehicle stops to pick up or drop off passengers, a full

Street.

This is convenient and helps to accommodate

travel lane is impeded.

users of multi-modal transportation.

4.5.4 Quality & Conditions
Area transit stops maintained during periods of inclement
weather?
The audit was conducted during the summer months and
as such, the researcher is not able to comment on the
quality of maintenance during periods of inclement
weather.

4.5.5 Obstructions
Is the waiting area free of temporary/permanent
obstructions that constrict its width or block access to the
bus stop?
Other than bicycle racks and street furniture intended to
improve the pedestrian realm, transit stops are typically
free of obstructions that would interfere with an individual
boarding or debarking from a transit vehicle with or
without a bicycle. There are often bicycle racks located in
the immediate area of the transit stops on Lower Princess

Figure 4.8: Individuals lock bicycles to whatever is available due to
the lack of bicycle parking on Upper Princess Street

4.5.6 Roadside
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Are bicycle accommodations connected and convenient
for transit users?

1) Dismount and walk the bicycle across a signalized

The City of Kingston has a Rack & Roll program that

2) Turn left across traffic at a signalized intersection

allows cyclists to load their bicycles onto a bike rack

while still mounted on the bicycle and dismount on the

secured to the front of the bus in order to cover distances

side street to walk the bicycle to the transit stop

intersection, or;

that would otherwise be difficult by bike. This service is
available from April until November of each year and is
free or included in the cost of the transit pass or fare.
Generally speaking, cyclists can connect to a variety of
side streets and potential cycling routes from any stop on
Upper or Lower Princess Street. Due to the grid
development pattern of downtown Kingston, the network
is relatively well connected for cyclists.

LOWER PRINCESS STREET
Due to the short block segments, there are a significant
number of crossings, which connect cyclists and
pedestrians to transit stops and the downtown terminal.
Crossings are also facilitated by mid-block bump-outs and
relatively slow traveling traffic due to the number of
signalized crossings and the presence of cars coming
and going in the on-street parking lanes.

4.5.7 Continuity & Connectivity

4.5.8 Lighting

Are crossings convenient and free of potential hazards for
cyclists?

Are transit access ways and facilities adequately lit?

UPPER PRINCESS STREET

UPPER PRINCESS STREET

While crossings are not designed for cyclists in particular,

Transit stops are adequately lit as they are situated near

they have two options to cross the Princess Street in

the light standards for the street. This area of Princess

order to access public transit stops:

Street generally feels darker and may be perceived as
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more unsafe due to the lower population and reduced foot

would be reduced visibility of individuals waiting for

traffic. There are less commercial uses in the area that

transit.

would likely attract people and create additional ambient
light from store windows and illuminated signage.

4.5.10 Signs & Pavement Markings

LOWER PRINCESS STREET

Are signs and markings at designated areas for cyclists
using transit appropriate?

As previously discussed, lighting along Lower Princess
Street is adequate as the light standards are oriented
towards the pedestrian realm and the storefronts along
this commercial spine provide illumination for nearby
transit stops.

UPPER PRINCESS STREET
There is no specific signage for cyclists using transit. Bus
stop signage is also somewhat difficult to see. Due to the
sparseness of the bus stops, there is no additional
information posted at the bus stops, such as a route

4.5.9 Visibility
Is the visibility of cyclists using the facility adequate from
the perspective of all road users?

schedule or network map. Furthermore, there are no
instructions present on how to use the rack and roll
devices on the bus.

There is adequate sight distance on both sections of

LOWER PRINCESS STREET

Princess Street due to the straight alignment of the road

There is no signage for cyclists at transit stops

and there are no built or natural objects obscuring the

specifically detailing service or how to use the bicycle

public transit stops, with the potential exception of parked

racks on busses. It is assumed that individuals know how

vehicles. Should there be vehicles parked in the parking

to use them already, as the drivers also do not provide

lanes on the side of the curb lane, it is possible that there

assistance with loading and unloading bicycles.
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4.6 SUMMARY & EVALUATION OF AUDIT
OBSERVATIONS | ADDRESSING THE RESEARCH
OBJECTIVE

cycling landscape to the land uses on Upper Princess
Street, where automotive sales and personal service
business occupy the majority of the storefronts.

The intent of conducting the audit is to determine what
physical qualities of the built environment specific to
cycling are either present or lacking on Princess Street
and to discuss how the street can be made more bicyclefriendly through design.

An observed difference between the Upper and Lower
segments of Princess Street is the use of on-street
parking and how it affects cyclists. The types of
businesses and services have a direct impact on how the
on-street parking is used. On Upper Princess Street, on-

Upon review of the audit results and analysis, it is clear
that both sections of Princess Street have inadequate
cycling infrastructure and that the two sections differ in
which aspects of the physical environment cause the
greatest risk to cyclists.

street parking is seldom occupied, which is potentially the
result of land use typology and services and therefore the
lane acts as a makeshift bike lane for cyclists, enabling
them to ride closer to the curb. The types of land uses on
Lower Princess Street, in addition to the abundance of
residential development, means that on-street parking is

Princess Street forms the spine of the central business
district in Kingston and is an important transportation
route for various modes of travel in Kingston, including

often at capacity. As such, a two-hour time limit for onstreet parking has been enacted in the Downtown core to
ensure that people do not stay for the entire day.

vehicular traffic, public transit, cycling and walking. The
dense retail, food service and residential presence on
Lower Princess Street creates a marked contrast in the

In terms of physical street attributes, the riding surface is
generally of good quality, with some exceptions. In
particular, Upper Princess Street has sections that are
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marred by numerous cracks, potholes, longitudinal joints

Bicycle Road Safety Audit Guidelines and Prompt List

and other surface defects, creating an uneven riding

was not utilized.

surface. Also, due to the fact that cyclists often occupy
the parking lane close to the curbs, manholes and sewer

In terms of access to public transit, both segments of the

grates are often situated in the line of travel. Furthermore,

roadway are relatively similar. Transit stops are located

many of the grates are sunken below grade.

along both sides of the length of Upper Princess Street,
however, stops generally only consist of a simple sign.

Lower Princess Street is generally free of surface

An exception is the stop located at the corner of Princess

imperfections with the exception of the segment between

and Albert Streets, where a row of seating and a trash

Bagot and Wellington Streets, where the surface is

receptacle is located. Transit stops along Upper Princess

broken and uneven in both the left and right lane of travel,

Street also do not have adequate bicycle parking, forcing

creating an unpleasant ride for cyclists (Figure 2.5). On

cyclists to lock their bicycles to makeshift posts or

Lower Princess Street however, sewer grates and

whatever else is available (Figure 4.5). In contrast, public

manholes are not located in the path of travel. Both

transit stops situated along Lower Princess Street have

segments of the road are well lit and also free of any

adequate amenities, including benches, trash receptacles

vertical or horizontal obstructions.

and bicycle parking, which enables easy transition
between modes of transportation. Furthermore, all of the

While it is important for structures such as bridges and

Kingston Public Transit vehicles are outfitted with bike

tunnels to be designed with appropriate considerations for

racks mounted on the front of vehicles, which can

use by cyclists, there are no structures situated on either

accommodate two bicycles.

segment of Princess Street. As such, this section of the

61

When

examining

intersections,

crossings

and

were observed to be traveling at much higher speeds

interchanges for accommodations for cyclists, both

than those on Lower Princess Street. This is likely due to

sections of Princess Street present challenges. Upper

the design of the street, where the upper segment of the

Princess Street has inconsistent intersection design and

street appears to be “wide open” with businesses set

cross-streets do not meet Princess Street at right angles,

further back from the street and the often empty on-street

which create awkward sightlines and turning situations for

parking lane further adding to the visual openness of the

both cyclists and drivers. Additionally, all intersections on

street. However, on Lower Princess, vehicles travel much

Upper Princess Street do not have left turn lanes, which

slower, likely due to a combination of the frequent

further complicates the ability of cyclists to turn left across

signalized intersections, pedestrian movement and the

traffic and forces them to stop in the lane of travel. In

desire to find an on-street parking spot or to turn off onto

contrast, intersections situated on Lower Princess Street

one of the side streets. This section of Princess Street is

are generally at right angles. However, the blocks are

also characterized by a higher number of pedestrians

very short which creates difficulty for cyclists to stop given

jaywalking, which is also cause for vehicles to ride slowly.

the steep slope of the street.
Overall, neither segment of Princess Street is well suited
In addition to the physical attributes of the street that

to cyclist movement. Upper Princess Streetʼs main

contribute to or detract from the quality of the cycling

causes for concern are the speeds of traffic, the quality of

environment on Princess Street, traffic behaviour differs

the riding surface and the inconsistent design of

markedly between the two sections. Upper Princess

intersections and the transition area. On Lower Princess

Street serves as a street that moves through-traffic,

Street, main concerns include the steep grades of the

whereas Lower Princess Street is a destination unto itself.

street, frequent intersections and the often used on-street

As such, vehicles traveling on Upper Princess Street

parking. Generally, Lower Princess Street is a friendlier
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environment, with many destinations and adequate
access to transit and with ample bike parking. In contrast,
Upper Princess Street feels long, with few destinations
and little bike parking availability.

The

next

chapter

further

builds

upon

the

audit

observations and provides conclusions on the quality of
the physical environment for cycling on both segments of
Princess Street. It includes recommendations to address
how Princess Street can become more bicycle-friendly
through design.
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5 CONCLUSIONS &
RECOMMENDATIONS

Upper Princess Street is a typical arterial road that
provides direct access to the Central Business District in
Kingston. Automotive sales and service centers, medical
and other personal service offices and a scattering of

Following the analysis of observations in Chapter 4, this

retail storefronts and restaurants characterize the section

chapter further addresses the research objective in

of Princess Street between Bath Road/Concession Street

identifying aspects of the physical environment on

and Division Street. This section generally serves high

Princess Street that contribute to or detract from the

volume vehicle traffic with low volume pedestrian and

cycling environment. This chapter also seeks to put forth

cyclist traffic.

recommendations on how both Upper and Lower
Princess Street can be made more bicycle-friendly

Generally, there are greater opportunities to make Upper

through design. This is achieved through the application

Princess Street more bicycle-friendly than Lower Princess

of principles in both the Velo Quebec technical manual,

Street due in part to the wide right-of-way and relatively

Planning and Design for Pedestrians and Cyclists and

sparse commercial development. This width provides

through Tod Litmanʼs summary of best practices in

cyclists with adequate space to share the road with

Bicycle Planning (2012). The audit results can be found in

vehicles and, given that the on-street parking lane is

Appendix A.

underutilized, provides a buffer of space between the

5.1 CONCLUSIONS
5.1.1 Upper Princess Street

curb and the active lane of travel.

Upper Princess Street is of level grade, aligned straight
and has only one significant change in geometry at the
transition area west of MacDonnell Street where the
65

roadway changes from two lanes in each direction to one.

are however numerous points of access to other local

This geometric change creates a pinch point for cyclists

streets, should a cyclist wish to change their route.

traveling in both directions, but may be especially
problematic in the eastbound direction toward the

Overall, Upper Princess Street appears to be in need of a

narrowing. Further complicating this transition zone, a bus

redesign with the addition of cycling-supportive elements,

stop is located west of its location, which creates a

in order to be considered a good connection for cyclists.

bottleneck for traffic where the transit vehicle may be

The

blocking the entire lane at the point where it becomes two

Williamsville Main Street Study will hopefully provide a

lanes.

renewed sense of place on this long stretch of Princess

ongoing

development

associated

with

the

Street.
Streetscape elements and cycling-supportive amenities
are rare on this section of Princess Street. With narrow

5.1.2 Lower Princess Street

sidewalks, there is little room in front of businesses to
locate streetscape elements such as trash receptacles or

Lower Princess Street runs through the heart of

benches and there are almost no bicycle racks. Transit

downtown Kingstonʼs business and entertainment district.

stops consist of a sign without amenities, with the

This popular street is home to a vibrant mix of retail, live

exception of one stop located at the corner of Princess

performance venues, and late night establishments. Due

and Albert Streets.

in part to its close proximity to Queenʼs University and the
Royal Military College of Canada, Lower Princess Street

As discussed, intersections along this section of Princess

receives a high volume of pedestrian traffic during both

Street are not aligned at right angles, creating awkward

the day and at night.

intersections and sightlines for cyclists at times. There
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Generally,

there

may

be

fewer

opportunities

to

a hill may be difficult. Although intersections are all

incorporate on-road cycling infrastructure on this section

perpendicular on Lower Princess Street, parked cars may

of Princess Street, given the short setbacks of the

still impact sightlines. Transit stops are primarily situated

commercial businesses from the street and the amount of

on the far side of intersections, and often cause one lane

development. On-street parking on this section of

of traffic to be blocked, as the bus is required to stop in

Princess Street is heavily used by individuals frequenting

the lane of traffic.

many of the downtown destinations, and turnover is
encouraged by a mandatory 2-hour time limit enforced for

Streetscape elements such as benches, trash receptacles

on-street parking in the core. The presence of parked

and human-scale lighting are present and add to the

cars can be both a benefit and a detriment to cyclists. It

pleasant atmosphere on the street. The City has installed

may be perceived as a benefit because it forces cyclists

post-and-ring bike racks at frequent intervals, making it

to travel in a straight line and not weave in and out

easy to find bike parking. Street trees and planter boxes

towards the curb. However, it may also be a detriment

also add to the atmosphere of the street and lend shade

due to the higher likelihood of being “doored”, (or hit by a

to transit stops and the sidewalk.

vehicle) which is entering or exiting a parking space.
Overall, Lower Princess Street appears to be more
Sections of Lower Princess Street are level, while the

challenging to address the needs of cyclists. While a

section in between Clergy and Wellington Streets is

determined effort has been made to make the street more

particular steep, sloping downwards toward the direction

pedestrian-friendly since the majority of downtown

of travel. The steep downward slope, combined with short

destinations are located on this commercial spine, many

blocks, may be a hazard to cyclists as necessary stops

cyclists would also like to be able to safely access these

for signalized intersections are frequent and stopping on

destinations.
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5.2 RECOMMENDATIONS

be installed in line with the City of Kingston Bicycle
Parking Guidelines, as redevelopment of this area takes

Street design determines how attractive streets are to

place.

cyclists. Sidewalks, paths, bicycle lanes and trafficcalming elements, all of which are part of the streetscape
along with quality street furniture, are clear indicators of
how conducive an environment is to active transportation.
Street alignment and built environment features are also
tangible elements that have considerable influence on the
quality of the area, even though they may not intuitively
be associated with active transportation.

5.2.1 Upper Princess Street

Adequate bicycle parking facilities on site will allow users
to secure their bicycle without obstructing the flow of
traffic on the road or the circulation of people on the
sidewalks. There are two primary types of bicycle parking,
including long-term and short-term parking facilities. This
section of Princess Street would benefit from the addition
of short-term facilities such as post-and-ring style racks in
front of key services and commercial businesses. This
type of upgrade in amenities would be cost effective and

Upper Princess Street Recommendation #1:
Develop a plan to install bike racks at appropriate
intervals and locations.

could contribute to the changing landscape of the

Street furniture such as benches, trash receptacles and

Furthermore, the City of Kingston has recently embarked

planters offer comfort, convenience and both visual and

on an ambitious program of redeveloping the Kingston

physical separation from areas of activity. In order to

Transit System. As part of this plan for redevelopment, it

encourage more people to cycle and to reduce single

is recommended that transit stops situated along Express

occupancy vehicle trips, it is important to provide end-of-

Routes (including parts of Princess Street), be upgraded

trip facilities, such as bicycle racks. New bike racks could

to include improved amenities such as benches and
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Williamsville area.

shelters (Kingston Transit 2012). Consideration should

conducted in Torontoʼs Annex Neighbourhood situated

be afforded to also providing bike racks where possible to

along Bloor Street West at Bathurst Street, concluded that

further encourage multimodal transportation in the city.

only 10% of patrons frequenting local businesses actually
drive to the stores (TCAP 2009). Furthermore, patrons

Upper Princess Street Recommendation #2:
The City of Kingston should undertake a study to
investigate the feasibility of removing on-street
parking in order to provide bicycle lanes on Princess
Street.

arriving by foot or by bicycle visit most often and spend

While it is acknowledged that the Williamsville Main

area arriving by foot or by bike (TCAP 2010). Additionally,

Street Study does not recommend excluding bicycle lanes

people who arrive using active transportation were

within the Princess Street right-of-way, it is recommended

significantly more likely to visit more often, and reported

that the City of Kingston should conduct a further study to

spending more money than those who drive (TCAP

determine if on-street parking could be removed to allow

2010).

the most money per month (TCAP 2009). The second
study, completed in Torontoʼs Bloor West Village, came to
similar conclusions, with 4 out or 5 patrons visiting the

for bicycle lanes within the right-of-way. Proposals to
install bicycle lanes on major streets are often met with

The present redevelopment of the Williamsville area

opposition from merchants who fear the relocation of road

presents an opportunity for the City to implement active

space from on-street parking to on-street bike lanes

transportation infrastructure on its “spine” to showcase

would hurt their businesses.

the Cityʼs commitment to sustainability. The City of
Kingston should endeavor to conduct a survey similar to

The Clean Air Partnership in Toronto recently completed

that carried out by the Clean Air Partnership in Toronto in

two studies to illustrate the relationship between on-street

order to determine the impact of removing parking lanes

parking, bike lanes and business. The first study,

on local business.
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Upper Princess Street Recommendation #3:
Install “Share the Road” signage and “sharrows” at
regular intervals to remind drivers of the presence of
cyclists on this route.
Since both the implementation of the Williamsville Main
Street Study, and the potential for the City of Kingston to
conduct a study of local merchants in relation to the
removal of on-street parking are both likely to be longterm initiatives, in the short term the City of Kingston
could install “Share the Road” signage at regular intervals

In addition to signage, pavement markings are often used
to indicate that cyclists frequently share the route with
motor vehicles. “Sharrows” are pavement markings that
are a bicycle with chevrons pattern, installed at regular
intervals along shared lanes (Figure 5.1). Even if future
plans for Princess Street do not currently include cycling
lanes, painting “sharrows” on the road and installing
“Share the Road” signage can help to raise awareness of
the existence and legitimacy of cyclists on Princess
Street.

along Upper Princess Street.

Velo

Quebec

recommends

placement

of

“sharrows” on the roadway prior to an intersection, if there
Guide and information signs are very useful and make
traveling easier for pedestrians, cyclists and motorists
alike (Velo Quebec 2010). “Share the road” signage is

is a shift in direction or on the roadway following an
intersection, to alert motorists coming from a cross street
that it is a designated shared roadway (2010).

becoming a common method to identify shared cycling
routes. The signs are intended to inform motorists that
cyclists may potentially be using the route and to act
accordingly. They are an important part of public
education in relation to cyclists in Ontario and can be the
first

step

towards

infrastructure.
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implementing

dedicated

cycling

Figure 5.1: Typical “Share the Road” signage in Ontario (left) and the
symbol used to mark pavement on shared roadways known as the
“sharrow” (right).

The Kingston Coalition for Active Transportation (KCAT)

cyclist-timed green wave on Princess Street, the flow of

has been actively involved in “Share the Road” initiatives

traffic would be more conducive to the average cyclist

in Kingston and would be a good candidate for a potential

and can facilitate cyclists reaching their destinations

partnership with the City to assist with this initiative,

faster.

particularly in the delivery of educational materials to the
Upper Princess Street Recommendation #5:
Resurface Princess Street through the removal of
existing asphalt and application of new paving
material.

public.
Upper Princess Street Recommendation #4:
Ensure signal timing is aligned with cyclist
movements.

Roads are a central element in the cyclist environment.
The quality of the road surface and the underlying

The “green wave” is common practice in cities with high
mode shares of cycling, such as Amsterdam and
Copenhagen, but is quickly becoming a tool for other
cities to use as an incentive to promote cycling. The
“green

wave”

occurs

when

traffic

signals

infrastructure has a direct impact on an individualʼs
cycling experience and, by extension, on ones willingness
to

embrace

cycling

as

their

preferred

mode

of

transportation.

are

synchronized to give cyclists consecutive green lights
(Pucher & Buehler 2012). For example, in Amsterdam, a
green wave was implemented for cyclists at 11
intersections where signals were synchronized to a
cycling speed of 18 km/h (Pucher & Buehler 2012). By
timing signals for cyclist travel, this will prevent cyclists
from having to stop and start repeatedly. By introducing a

The ideal road surface is hard, smooth and slip-resistant,
thereby minimizing effort and maximizing the ability to
cover longer distances in less time (Velo Quebec 2010).
Adequate maintenance of road surfaces helps maintain
their usability. This maintenance includes applying
corrective measures to address defects such as cracks,
holes and bulges and cleaning the surface and the
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draining system to eliminate build-up of water, sand and

Kingston should consider a design that would allow a

debris.

curb cut for cycling through-traffic.

There are numerous areas along Upper Princess Street

5.2.2 Lower Princess Street

that would benefit from resurfacing. It is understood that
resurfacing and the redistribution of lanes will be
occurring in the future as part of the Williamsville Main
Street Study. This should be a high priority for the City of
Kingston, due to its value to active transportation and its
potential

contribution

to

the

improvement

of

the

streetscape on this stretch of Princess Street.

Lower Princess Street Recommendation #1:
The City of Kingston should undertake a study to
determine if on street parking on one side of the
street could be removed to make way for a bike
lane.
On one-way streets, the manner in which cyclists and
motorists share the road depends on the width of the
roadway. As Lower Princess Street has a roadway width

Upper Princes s Street Recommendation #6:
Provide a curb cut for cyclists to traverse the
pedestrian crossing area west of MacDonnell Street
safely.

of approximately 12.0m, confusion occurs because it is

While it is important to maintain bump-outs in order to

Similar to Upper Princess Street, removing on-street

shorten the crossing distance at the crosswalk for

parking could potentially make way for the installation of a

pedestrians, this bump-out creates a conflict for cyclists

cycling lane in this restricted right-of-way. Downtown

as they navigate the pinch point while sharing the travel

Kingston is an exceptionally walkable area and off-street

lane with motorized traffic. In moving forward with

municipal parking can be found in abundance within a

formalizing the pedestrian crossing situated west of

short walk south or north of Princess Street. While it is

MacDonnell Street on Upper Princess Street, the City of

understood that merchants frequently believe their
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wide enough for two lanes of vehicle traffic but not wide
enough to also accommodate cyclists separately.

businesses would suffer without available parking in front

alternate, parallel routes is effectively acting as a

of their stores, a study similar to those presented in Upper

disincentive to cycling as it adds distance and time to the

Princess Street Recommendation #2 could be conducted

route. Cyclists will favor a major street to a shared

to dispel this myth. To reiterate the point, The Clean Air

roadway if the designated shared roadway involves a

Partnership (2009; 2010) concluded that more people

detour or limits access to public services and facilities

arrived using active transportation than arrived in cars,

(Velo Quebec 2010). This is currently the case on

and those patrons were more likely to frequent merchants

Princess Street. Although a parallel-shared roadway

more often and spend more money per visit than

exists on Johnson Street, cyclists prefer to use Princess

individuals arriving by motor vehicle.

Street, where no street markings or signage exists, due to
the directness of the route and the available destinations

Furthermore, the City of Kingston has hired a consultant

along this street. Similar to Upper Princess Street

to develop Complete Streets Guidelines in 2013. Princess

recommendation #3, it is recommended that the City of

Street could be a high profile example of a complete

Kingston consider formalizing this significant cycling route

street

this

as a shared roadway facility using “Share the Road”

recommendation and a balance of infrastructure for all

signage and sharrows in order to raise awareness among

modes be achieved on Princess Street.

drivers that cyclists are frequently using the route.

Lower Princess Street Recommendation #2:
Install “Share the Road” signage and “sharrows” at
regular intervals to remind drivers of the presence of
cyclists on this route.

Lower Princess Street Recommendation #3:
Resurfacing is required between Bagot and
Wellington Streets.

should

consideration

be

given

to

The surface between Bagot and Wellington Streets is
Like drivers, cyclists want to travel the shortest route to

deeply marred with cracks and various types of paving

their destinations. An attempt to route cyclists onto
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materials layered over one another. This section of lower

The installation of a bike box in the right-hand east-bound

Princess Street is hazardous to cyclists. Resurfacing this

lane of Princess Street would prevent vehicles from

section would provide a hard, even surface with good

turning right onto Division Street from Princess Street and

traction for cyclists on a stretch of Lower Princess Street

would allow cyclists to line themselves up better with the

that is in significantly poorer condition than the rest of the

portion of Princess Street which becomes unidirectional

street. Fresh asphalt, free of debris, is the surface with

after the intersection. The installation of a bike box in the

the least rolling resistance – a quality that is much

right-hand north-bound lane of Division Street would allow

appreciated by cyclists.

cyclists to cross this large intersection more easily and
would prevent cyclists from being in conflict with vehicles

Lower Princess Street Recommendation #4:
Install two bike boxes at the Division Street and
Princess Street intersection.

turning right from Division Street onto Princess Street.

Due to the complicated geometry of the Division and
Princess Street intersection, it is recommended that two
bike boxes be installed in order to facilitate the safe
crossing of this transition zone by cyclists. As previously
discussed in Chapter 2, bike boxes are used in order to
improve cyclistsʼ visibility and to remind right-turning
motorists that they must yield to bicycle traffic on their
right (Velo Quebec 2010).
Figure 5.2: Aerial view of Princess Street and Division Street
intersection with proposed bike box locations.
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5.3 CONCLUSION

recommendations are based primarily on the Velo
Quebec technical manual Planning and Design for

Focusing on the physical qualities of the existing cycling
environment, recommendations have been put forth with
the intention of improving the safety and comfort of
cyclists

on

Princess

Street

in

Kingston,

Ontario.

Pedestrians

and

Cyclists.

The

audit

results

and

recommendations require further substantiation through
the development of a larger, more comprehensive study
of the given area.

Observations and conclusions contained within this report
are based solely on the results of the present audit and
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DATA COLLECTION SHEETS: FHWA BICYCLE ROAD SAFETY AUDIT, GUIDELINES AND PROMPT LIST
Section of Princess Street: UPPER

CATEGORY
A. STREET OR
PATH

PROMPT
Are design features present
that adversely impact he use
of the facility by cyclists?

SUB-PROMPT
Do accommodations for cyclists conform
to the state of practice, guidelines, and
relevant standards, or are there more
advanced designs that would better
support and enhance conditions for
cycling?
Are there adequate cycling provisions on
both sides/directions of the roadway?
Does the design consider prevailing
speeds of cyclists and comfort?
Would bicycle lanes or separated
facilities improve conditions for cyclists
and if so, is there adequate separation
between vehicular and bicycle traffic?
Is there adequate space and
accommodation for bicycles?
Could the gradient impact cyclists?
Do traffic calming measures and traffic
management practices allow for safe and
efficient cycling operation?
Does parking adversely affect cycling
safety?

Are there suitable provisions
for cyclists given the
characteristics of the roadway
of path (speed, volume, traffic,
and functional classification)?

Is the type of cycling accommodation
appropriate for the roadway context?
Is the type of cycling accommodation
appropriate for the primary or intended
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OBSERVATIONS
No, accommodations do not conform to
best practices.

No, there are no cycling provisions.
No.
Yes bicycle lanes would improve the
conditions for cyclists. There would be
adequate space and separation if the
underused parking lane were to be
removed.
There is adequate space due to the
presence of the parking lane.
No, the street is relatively flat.
The uncontrolled pedestrian crossing west
of MacDonnell street creates a hazard for
cyclists by constricting the amount of
space available for them to use.
Parking affects cyclists because it is
inconsistently used. This causes cyclists to
weave in and out around parked cars when
they are present.
No.
No.

Do access management
practices consider cyclist
safety?

uses?
Are driveways designed with cyclists in
mind?

Is the riding surface smooth,
stable, and free of debris, and
is drainage adequate? Are
drainage grates or manholes
located in the cyclistʼs path of
travel?

Are cross-slopes adequate for prevailing
speeds by cyclists?
Does debris accumulate in the area used
(or intended for use) by cyclists?

Are there potholes or other surface
defects?
Are drainage grates or manholes located
in the cyclistsʼ path of travel?
Are there longitudinal joints or cracks that
could trap a wheel?
Does ponding of water occur in the
cyclistsʼ path of travel?
Are there horizontal or vertical Are sign faces, including temporary
obstructions (temporary or
construction or detour signs, mounted
permanent) along the facility? away from the operating space?
Do vegetation or other obstructions
encroach into the cycling operating
space?
Is the clear zone for cyclistsʼ
Are clear zones along paths adequate?
operating space adequate?
Do slopes in the clear zone pose a safety
issue?
Are bicycle accommodations
Are cycling routes or facilities
continuous? Do bicycle
continuous?
accommodations provide
Are there frequent changes in the
adequate connectivity to
geometrics or accommodations provided
major destinations?
for cyclists?
Is access provided to primary
destinations?
Is the riding surface adequately lit?
Is the visibility of cyclists
Is sight distance an issue?
using the facility adequate
from the perspective of all
road users?
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No.
No. There are many driveways exiting onto
Princess Street, which creates multiple
hazards for cyclists.
Yes. Cross slopes are not an issue.
Yes, rocks and other garbage accumulate
in the are where cyclists would ride due to
the constant movement of vehicles.
Yes.
Yes.
There are longitudinal creases in the path
of travel at points along this section
No ponding of water was observed.
Yes.

No, vegetation does not obstruct the riding
path. More vegetation would be nice to
create shade.
Yes.
No.
No.
No, there are consistently no
accommodations and very few changes in
geometry that would affect cyclists.
Yes.
Yes.
At times sight distance may be an issue
when parked cars are present along the
side of the roadway. As cyclists are
generally not sitting up very high, it is hard

Are signs and markings along
the riding surface visible, well
maintained, easily understood,
and adequate?

B. STRUCTURES

Are cyclists riding at the edge of the road
or path obscured by vegetation along the
roadway edge?
Are signage and pavement markings
clear and consistent along the path or
roadway?
Is the spacing and location of signage
and pavement markings adequate to
communicate the intended uses?
Are two-way bicycle accommodations
provided?
Does the gradient of the cycling
accommodation impact the use of the
facility?

Are bridges/tunnels designed
with adequate bicycle
accommodations on both
sides? Does the gradient of
the cycling accommodations
impact the use of the facility?
Does the grating/bridge
Is the riding surface smooth, and does it
surface pose a hazard to
provide adequate skid resistance?
bicyclists? Is drainage
Is drainage adequate, and is the surface
adequate to accommodate
free of debris?
bicyclists? Are there
Are there longitudinal or transverse joints
longitudinal or traverse joints
that may cause cyclists problems?
that may cause cyclist
problems?
Is there adequate horizontal and vertical clearance?
Are railings, guardrail. And/or parapets and other structures installed
at an appropriate height and shy distance? Are there features that can
pose a risk to cyclists?
Are bicycle accommodations continuous, or do they end abruptly at
bridge/tunnel crossings?
Are bridges and tunnels adequately lit?
Can cyclists see approaching vehicles/pedestrians and vise versa?
Are adequate warning signs posted at entrances?
If bicycle traffic signalization and detection are present, are they
properly positioned, functioning and effective?
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to see over cars. Also, busses stopped in
the parking lane to pick-up and drop off
passengers also obscure the sight lines of
cyclists temporarily.
Yes, cyclists are riding along the edge of
the road but there is no vegetation in the
way.
There are no pavement markings or
signage.
No.

C.
INTERSECTIONS,
CROSSINGS AND
INTERCHANGES

Are intersection/interchange
accommodations designed to
reduce conflicting movements
and communicate proper
bicycle positioning through
the crossing?

Are accommodations properly designed
and placed on intersection approaches?
Are there difficulties for cyclists caused
by intersection geometry or lane use
assignments?
Are cyclists safely accommodated on
each approach to an intersection?

Where pedestrian accommodations are
present, are cyclists adversely affected?

Are there unique intersection
characteristics that may pose a problem
for cyclists?

Do at-grade railroad crossings safely
accommodated bicyclists?
Do facilities avoid or minimize the need
for the cyclist to slow down or stop
unnecessarily?

Do traffic operations
(especially during peak
periods) create a safety
concern for cyclists?

Are there sufficient gaps in traffic or gaps
created by geometry or traffic controls for
bicycle crossings?
What traffic movements increase
bicycle/other road user crash risk?

Are there any obstacles at crossings? Are the manhole covers
properly designed?
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There are no accommodations.
Vehicles frequently pass in the parking
lane at intersections to avoid stopping for
vehicles waiting to turn left.
Generally, there is no parking allowed
within 20m of the intersection, which in
theory should leave space for cyclists to
travel through the intersection, but due to
traffic behaviour, this isnʼt likely to be the
case.
Bus stops are located near intersections
which facilitates easy crossing for
pedestrians but inadvertently affects
cyclists.
Most of the intersections along this section
are at an angle other than 90 degrees to
Princess Street. This creates awkward
angles for cyclists to cross traffic at while
turning left.

Intersections are frequent and there is no
evidence that the lights are timed such that
a cyclist can travel through all the lights
unhindered. Frequent stops create a
hazard for cyclists having to re-start from a
rest position.
Countdown timers situated at some
intersections help cyclists to gauge
whether or not to proceed through the
signal or to stop and wait for the next light.
The most significant traffic behaviour
observed that would cause cyclists the
greatest risk is passing vehicles in the
parking lane when it is unoccupied.
Manholes have angled slits that are
unlikely to have an impact on a cyclistsʼ

If bollards or other physical terminal devices are used, is the risk of
occasional motorized vehicles greater than the risk of a fixed object
within the travel way?
Are bicycle accommodations continuous or do they end abruptly at
crossings/intersections/interchanges?
Are the intersections/transition and paths leading to the transition
adequately lit?
Can cyclists see approaching vehicles/pedestrians at all legs?

Do signs and markings along the cycling facility clearly indicate the
cyclist path and right-of-way at intersections?
Does the traffic signal design
Are signals, bicycle detection, and
accommodate all users?
bicycle push buttons properly located and
functioning? Do problems result from
inconsistent bicycle detection types?
Are there conflicting traffic movements
during bicycle crossing phases?

Do traffic signal clearance intervals safely
accommodate cyclists?

D. TRANSITIONS

Are transition areas designed appropriately with logical termini or do
they end abruptly, potentially contributing to sudden and difficult
merges, uncontrolled crossings, or behaviours such as wrong-way
riding?

Do shared roadway geometrics change substantially or frequently?
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travel path. However, many of the
manholes are sunken below grade, which
may have an impact on cyclist movement.
There are no bollards or fixed objects.

There are no dedicated facilities at this
time.
Yes.
No, where vehicles are parked on the
street, it is difficult to see cyclists
approaching.
There is currently no signage indicating the
path or route for cyclists.
There is no evidence that traffic signals
accommodate cyclist speeds. There are n
traffic signals specifically dedicated to
cyclists.
It is difficult for cyclists to turn left across
traffic on this section of Princess Street as
vehicles often travel at speeds greater than
the posted speed limit.
The presence of pedestrian countdown
timers help cyclists to gauge whether they
can get across the intersection safely but
they are not meant to be used by cyclists.
There is no consideration afforded to
cyclists in the pedestrian crosswalk area.
The tight pinch created by bump-outs in
order to create a shorter crossing distance
for pedestrians, effectively gives cyclists
less space in the roadway.
Furthermore fast traffic and narrow lanes
approaching the pedestrian crossing create
a hazard for cyclists.
Geometry changes substantially at one
section of the road but does not change

Is there an abrupt change in the riding surface?
Are physical termini or transition devices are use, are they needed and
is there sufficient width on either side?
Is there a safe way for cyclists from both directions to access
connections or continue to other destinations along the street
network?
Are the intersection/transition and paths leading to the transition
adequately lit?
Is the visibility of cyclists as they make the transition from on facility or
roadway geometry to another adequate from the perspective of all
users?
Are signs and markings at transition areas appropriate?

E. TRANSIT

Are transit facilities designed
and placed to minimize
conflicts with other modes?

Are transit stop locations appropriate for
cyclists?

Do transit facilities provide adequate
separation between cyclists and other
modes of travel?
Do waiting areas at transit stops provide
sufficient space for cyclists?
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frequently. Where the pedestrian crosswalk
is located, there are bump-outs on both
sides of the road and a median situated in
the middle.
No.
No devices are used.
Cyclists were observed crossing the street
mid-block and with no signalization.
Yes, there is a light situated on the median
in the middle of the right-of-way.
Visibility of cyclists moving through the
crosswalk area might be obscured by
larger vehicles, such as trucks and transit
vehicles who also use this route.
Signage signaling the pedestrian crosswalk
and the change in geometry from one lane
to two lanes and vise versa is inadequate.
The signage is situated too close to the
transition point and also does not allow
enough time for a cyclist to change routes
should they not wish to proceed through
the squeeze point with vehicular traffic.
Transit stops are generally located at or
near to intersections and while this creates
ease of crossing the road for pedestrians,
this creates sightline difficulties for cyclists
who wish to turn onto or off of Princess
Street
No.

Yes, there is adequate space to wait for the
bus with a bike. However, there is no bike
parking available.

Do paths access transit stops minimize
conflicts between cyclists and other
modes of travel?
Are transit stops maintained
during periods of inclement
weather?

Is snow removed from waiting areas at
transit stops?
Have the effects of weather been
adequately considered?
Is the waiting area free of temporary/permanent obstructions that
constrict its width or block access to the bus stop?
Are bicycle accommodations connected and convenient for transit
users?

Are crossings convenient and connected to continuous facilities for
cyclists?

Are transit access ways and facilities adequately lit?
Is the visibility of cyclists using the facility adequate from the
perspective of all road users?

Are signs and markings at designated areas for cyclists using transit
appropriate?

There are no bus bays or geometry
changes to accommodate transit vehicles,
and therefore, busses must stop in the
travel lane.
Cannot comment as the audit was
conducted during the summer months.

Yes.
All Kingston Transit vehicles have bike
racks attached to the front, which allows
cyclists to connect to other routes and
greater distances.
It is difficult for cyclists to cross Princess
Street due to the lack of dedicated
infrastructure and the fact that many of the
intersections are unsignalized, forcing
cyclists to wait for a break in traffic to
safely cross.
The safest way for cyclists to cross
Princess Street would be to dismount and
cross in stages, as a pedestrian would.
Yes.
A cyclist traveling on the path while a bus
is pulled over at a stop when approaching
an intersection may be hidden from view of
vehicles turning right onto Princess Street
from a side street.
Bus stops would benefit from the addition
of information signage showing how to use
the bike racks or informing patrons that
they are present.

ADDITIONAL COMMENTS:
•

There is generally no parking allowed before or after intersections to permit transit vehicles the space to pull over to service
transit stops
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•

There is a bicycle service store situated on the North side of Princess Street, west of Division Street, where a tire pump is
secured outside of the store for use by the general public. Cyclists were observed crossing the street midblock to access the
pump during the time of the audit.
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DATA COLLECTION SHEETS: FHWA BICYCLE ROAD SAFETY AUDIT, GUIDELINES AND PROMPT LIST
Section of Princess Street: LOWER

CATEGORY
A. STREET OR
PATH

PROMPT
Are design features present
that adversely impact he use
of the facility by cyclists?

SUB-PROMPT

OBSERVATIONS

Do accommodations for cyclists conform
to the state of practice, guidelines, and
relevant standards, or are there more
advanced designs that would better
support and enhance conditions for
cycling?
Are there adequate cycling provisions on
both sides/directions of the roadway?
Does the design consider prevailing
speeds of cyclists and comfort?

There are no accommodations for cyclists.

Would bicycle lanes or separated
facilities improve conditions for cyclists
and if so, is there adequate separation
between vehicular and bicycle traffic?
Is there adequate space and
accommodation for bicycles?

Could the gradient impact cyclists?
Do traffic calming measures and traffic
management practices allow for safe and
efficient cycling operation?
Does parking adversely affect cycling
safety?
Are there suitable provisions

Is the type of cycling accommodation
appropriate for the roadway context?
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No.
Cyclists travel fast as a result of the steep
grade on most of this stretch of Princess
Street.
Yes, bicycle lanes would improve cycling
conditions on this segment but only if done
in consideration of on-street parking or if
the parking lane was removed.
The narrow right of way does not provide
much space for cyclists to share the lane
with vehicles and most cyclists end up
having to take the entire lane for safety
reasons.
Yes, the steep gradient can impact cyclists
by making them travel at higher speeds.
Bump-outs on this section seemingly
streamline the path of travel for cyclists as
it signifies the beginning and end of the
busy on-street parking lane.
The 2 hour parking time limit creates
frequent turnover which can have an
impact on cyclists.
No.

for cyclists given the
characteristics of the roadway
of path (speed, volume, traffic,
and functional classification)?
Do access management
practices consider cyclist
safety?
Is the riding surface smooth,
stable, and free of debris, and
is drainage adequate? Are
drainage grates or manholes
located in the cyclistʼs path of
travel?

Is the type of cycling accommodation
appropriate for the primary or intended
uses?
Are driveways designed with cyclists in
mind?

No.

Are cross-slopes adequate for prevailing
speeds by cyclists?

Most side streets cross at the same grade
and are not sloped in a direction that would
cause conflict for cyclists.
City employees were observed to be
picking up debris and garbage along the
side of the roadway while the audit was
being conducted.
The only section where the road surface is
in poor shape is between Bagot and
Wellington Streets.
Only along the same section between
Bagot and Wellington Streets.
In some areas, yes.

Does debris accumulate in the area used
(or intended for use) by cyclists?

Are there potholes or other surface
defects?
Are drainage grates or manholes located
in the cyclistsʼ path of travel?
Are there longitudinal joints or cracks that
could trap a wheel?
Does ponding of water occur in the
cyclistsʼ path of travel?
Are there horizontal or vertical
obstructions (temporary or
permanent) along the facility?

Is the clear zone for cyclistsʼ
operating space adequate?

Are sign faces, including temporary
construction or detour signs, mounted
away from the operating space?
Do vegetation or other obstructions
encroach into the cycling operating
space?
Are clear zones along paths adequate?

Do slopes in the clear zone pose a safety
issue?
Are bicycle accommodations

Are cycling routes or facilities
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Yes, there are few to no parking lot access
points and no driveways that from Princess
Street.

Ponding occurs only at the top of this
section, between Division and Barrie
Streets.
Yes.

No.

Not really. There are a high number of cars
coming and going into the on-street parking
spots, which creates numerous conflicts for
cyclists.
Only the grade causes a safety issue.
Clear zones are generally free of
obstructions.
No.

continuous? Do bicycle
accommodations provide
adequate connectivity to
major destinations?

B. STRUCTURES

continuous?
Are there frequent changes in the
geometrics or accommodations provided
for cyclists?

Is access provided to primary
destinations?
Is the riding surface adequately lit?
Is the visibility of cyclists
Is sight distance an issue?
using the facility adequate
from the perspective of all
road users?
Are cyclists riding at the edge of the road
or path obscured by vegetation along the
roadway edge?
Are signs and markings along Are signage and pavement markings
the riding surface visible, well clear and consistent along the path or
maintained, easily understood, roadway?
and adequate?
Is the spacing and location of signage
and pavement markings adequate to
communicate the intended uses?
Are bridges/tunnels designed
Are two-way bicycle accommodations
with adequate bicycle
provided?
accommodations on both
Does the gradient of the cycling
sides? Does the gradient of
accommodation impact the use of the
the cycling accommodations
facility?
impact the use of the facility?
Does the grating/bridge
Is the riding surface smooth, and does it
surface pose a hazard to
provide adequate skid resistance?
bicyclists? Is drainage
Is drainage adequate, and is the surface
adequate to accommodate
free of debris?
bicyclists? Are there
Are there longitudinal or transverse joints
longitudinal or traverse joints
that may cause cyclists problems?
that may cause cyclist
problems?
Is there adequate horizontal and vertical clearance?
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No.
There are numerous bump-outs on this
section of Princess Street to facilitate the
safe crossing of pedestrians. These bumpouts are generally not problematic for
cyclists and may perhaps enhance cyclistsʼ
travel.
Yes.
Yes.
Yes, for cyclists wishing to turn left onto
Princess Street from a side street, it is hard
to see around cars parked at the
intersection.
No.

There are no signage or road markings
present for cyclists along this stretch of
Princess Street.
There are no signage or road markings
present for cyclists along this stretch of
Princess Street.

C.
INTERSECTIONS,
CROSSINGS AND
INTERCHANGES

Are railings, guardrail. And/or parapets and other structures installed
at an appropriate height and shy distance? Are there features that can
pose a risk to cyclists?
Are bicycle accommodations continuous, or do they end abruptly at
bridge/tunnel crossings?
Are bridges and tunnels adequately lit?
Can cyclists see approaching vehicles/pedestrians and vise versa?
Are adequate warning signs posted at entrances?
If bicycle traffic signalization and detection are present, are they
properly positioned, functioning and effective?
Are intersection/interchange
Are accommodations properly designed
accommodations designed to
and placed on intersection approaches?
reduce conflicting movements Are there difficulties for cyclists caused
and communicate proper
by intersection geometry or lane use
bicycle positioning through
assignments?
the crossing?
Are cyclists safely accommodated on
each approach to an intersection?
Where pedestrian accommodations are
present, are cyclists adversely affected?

Are there unique intersection
characteristics that may pose a problem
for cyclists?

Do traffic operations
(especially during peak

Do at-grade railroad crossings safely
accommodated bicyclists?
Do facilities avoid or minimize the need
for the cyclist to slow down or stop
unnecessarily?
Are there sufficient gaps in traffic or gaps
created by geometry or traffic controls for
bicycle crossings?
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There are no accommodations for cyclists
at intersections.
Somewhat. Intersections situated on the
hill can cause an issue because of the
short blocks and having to stop while
traveling downhill can be challenging for a
cyclist.
No.
Countdown timers present for pedestrians,
help cyclists to gauge whether or not they
can safely cross through the intersection
with enough time. Bump outs at
intersections may cause cyclists to have to
merge into traffic on the far side of the
intersection, which can create conflict.
Other than the hill, not really. The
intersection at Bagot Street needs to be
resurfaced, as there are many potholes,
which can cause a cyclist to fall.

Many cross streets and lights on the hill
make it hard for cyclists to stop.
Yes.

periods) create a safety
concern for cyclists?

What traffic movements increase
bicycle/other road user crash risk?

Are there any obstacles at crossings? Are the manhole covers
properly designed?
If bollards or other physical terminal devices are used, is the risk of
occasional motorized vehicles greater than the risk of a fixed object
within the travel way?
Are bicycle accommodations continuous or do they end abruptly at
crossings/intersections/interchanges?
Are the intersections/transition and paths leading to the transition
adequately lit?
Can cyclists see approaching vehicles/pedestrians at all legs?

Do signs and markings along the cycling facility clearly indicate the
cyclist path and right-of-way at intersections?
Does the traffic signal design
accommodate all users?

D. TRANSITIONS

Are signals, bicycle detection, and
bicycle push buttons properly located and
functioning? Do problems result from
inconsistent bicycle detection types?

Are there conflicting traffic movements
during bicycle crossing phases?
Do traffic signal clearance intervals safely
accommodate cyclists?
Are transition areas designed appropriately with logical termini or do
they end abruptly, potentially contributing to sudden and difficult
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There are a few traffic behaviours that
cause problems for cyclists. Pulling in and
out of parking spaces is problematic, as is
when motorists are looking for parking and
may not see a cyclist approaching them.
Due to the fact that it is a one-way street,
cyclists on the left side of the vehicle may
also be problematic for drivers who are
used to seeing cyclists on the right hand
side. Opening doors from parked cars on
both sides of the street are a risk to
cyclists.
Manhole covers are not in the path of travel
generally.
There are no terminal devices used that
would obstruct a cyclist on this section of
Princess Street
Accommodations are non-existent and
therefore do not end abruptly.
Yes.
No, at cross roads, cyclists wishing to turn
onto Princess Street may have some
difficulty.
There are no signs or pavement markings
associated with cyclists on this section of
Princess Street.
There are no push buttons or cyclist
specific signals situated here. However,
pedestrian countdown timers do help
cyclists gauge whether or not its safe to
make it through the intersection.
No.
Signals are not synchronized with cyclists
movements.
The intersection at Princess and Division
Street is a transition zone where the street

merges, uncontrolled crossings, or behaviours such as wrong-way
riding?

Do shared roadway geometrics change substantially or frequently?

Is there an abrupt change in the riding surface?
Are physical termini or transition devices are use, are they needed and
is there sufficient width on either side?

Is there a safe way for cyclists from both directions to access
connections or continue to other destinations along the street
network?
Are the intersection/transition and paths leading to the transition
adequately lit?
Is the visibility of cyclists as they make the transition from on facility or
roadway geometry to another adequate from the perspective of all
users?

Are signs and markings at transition areas appropriate?

E. TRANSIT

Are transit facilities designed
and placed to minimize
conflicts with other modes?

Are transit stop locations appropriate for
cyclists?
Do transit facilities provide adequate
separation between cyclists and other
modes of travel?
Do waiting areas at transit stops provide
sufficient space for cyclists?
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changes from two-way traffic to one-way
traffic. This intersection has an inconsistent
number of lanes in each direction and does
not have right-angled geometry which
poses some sightline problems for cyclists.
Yes, geometrics are not consistent along
Princess Street. There are frequent bumpouts.
No.
No devices are used and they arenʼt
needed. There is sufficient width for
cyclists to be accommodated, however the
lanes do not line up well across the
intersection, which creates some issues for
cyclists having to merge with traffic.
No, due to the fact that one direction is a
one-way street.
Yes.
Visibility may be a bit of a concern at this
intersection due to the fact that some of the
buildings are abutting the roadway, leaving
very little sightlines and this route is
frequently serviced by transit vehicles,
which further obscures the view.
There are no signs or markings indicating
that the street changes from two-way to
one-way traffic.
Yes.
Transit stops are situated in the pedestrian
space on the street, so cyclists have to
dismount to access the transit stops.
Yes.

Do paths access transit stops minimize
conflicts between cyclists and other
modes of travel?

Are transit stops maintained
during periods of inclement
weather?

Is snow removed from waiting areas at
transit stops?
Have the effects of weather been
adequately considered?
Is the waiting area free of temporary/permanent obstructions that
constrict its width or block access to the bus stop?
Are bicycle accommodations connected and convenient for transit
users?

Are crossings convenient and connected to continuous facilities for
cyclists?
Are transit access ways and facilities adequately lit?
Is the visibility of cyclists using the facility adequate from the
perspective of all road users?

Are signs and markings at designated areas for cyclists using transit
appropriate?

ADDITIONAL COMMENTS: N/A
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No, because cyclists have to dismount to
access the transit stops. This puts them in
conflict with vehicles potentially not seeing
them stop, or with pedestrians who might
be walking by.
The audit was conducted in the summer
months and therefore the researcher
cannot comment on the state of winter
maintenance.
Yes.
All transit vehicles are equipped with bike
racks that allow cyclists to access other
parts of the city over longer distances with
ease. Bike racks are also provided near
transit stops on lower Princess Street.
No.
Yes.
Due in part to the busy nature of the
streetscape on this section of Princess
Streets, there is the potential that a transit
driver may not see a patron waiting for the
bus near a transit stop. Particularly in the
summer months when trees are in full
bloom, there is further obstruction of some
signage on Princess Street. Cyclists
waiting for the bus may also appear to be
waiting to cross the street with their
bicycles.
Transit stops would benefit from having
signage indicating how to use the rack and
roll.

