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Executive
Summary

Conducted in partnership with TransLink and with the
cooperation of the City of Vancouver, the TransLink
Station Areas project team developed this project to
explore and propose conceptual designs of bike-transit
interactions at key locations on the Major Bikeway
Network. In particular, the objectives of this project are
to determine what types of infrastructure are needed to
promote seamless multi-modal transportation, as well

as to accommodate bike utility, safety, and legibility.

The project team decided to select three sites along the
10th Avenue Corridor as the study areas because of their
key conflict points with transit infrastructure. These
sites include Arbutus Street (intersection of two major
bikeway routes, one B-Line, and one future SkyTrain
line), Cambie Street (intersection of one major bikeway
route, one B-Line, and one SkyTrain line), and Commercial
Drive (intersection of 3 major bikeway routes, one B-Line,
and two SkyTrain lines). The purposes of this project
align with TransLink and the City of Vancouver’s goal

of creating a healthy, prosperous future for Vancouver,

in part by increasing the number of trips made by foot,
bicycle, and transit. This project is also timely given

the recent approval of Phase 2 upgrades of the 10-Year
Investment Plan, and in particular the Millennium Line
Broadway Extension. This extension involves six new
stations (two of which are the focus of our study sites)
that will be fully integrated with walking and cycling
facilities to provide seamless interactions and to promote
intermodality.

The project team collected both qualitative data (survey
data from local cycling organizations, case study analyses,
and a best practices review) and quantitative data

(crash statistics, bike locker and bike parkade statistics,
ridership counts, crash statistics and cyclist profiles).
The project team also visited each of the three sites
throughout the project timeframe in order to observe
what bike-transit interactions look like, to understand
how cyclists navigate the network, and to identify

key conflict points that cause concerns for safety and
seamless multi-modal transportation. After conducting
the data analyses, the project team created a design
matrix for three key contexts: traveling to the transit
station, arriving at the transit station, and boarding
transit. The project team then used the design matrix
to help inform the recommendations and produce the
renderings.

Through a comprehensive site analysis, the project team
identified problematic areas at each of the three study
sites. The project team’s recommendations have been
developed to provide guidance on how to achieve the
two primary project objectives of seamless multi-modal
transportation (intermodality), and minimizing conflict
points for cyclists (cyclist safety). The recommended
interventions for Arbutus Street, Cambie Street, and
Commercial Drive include the following:

Arbutus Street

* Fix the pavement quality along 10th Avenue - this is
crucial for ensuring cyclists are able to maintain their
control and have a comfortable riding experience.

* Provide leading pedestrian intervals to give
pedestrians an advanced walk signal.

* Time pedestrian walk signals to appropriately
accommodate walking speeds, and provide an
extended push-button.

e Provide adequate lighting on the roadways
approaching the intersection, as well as along the
pedestrian crosswalk area.

* Install raised pedestrian crossings to increase
visibility and reduce vehicle speeds.



» Install special crosswalks with pedestrian-activated
overhead flashing lights and downward lighting to
help increase motorists’ awareness of the crosswalk

* Relocate the Mobi bike-share station to beside the
SkyTrain station, in order to help with bike-transit
connectivity.

Cambie Street

* Enhance pedestrian safety by utilizing traffic calming
treatments and establish reserved bus lanes to
improve the safety of bus passengers.

* Provide a bike parkade to ensure that cyclists have
access to secure bike parking, and provide a roof over
the path to the exit of the SkyTrain station to enhance
utility for parkade users.

e Implement an exclusive bike path from Cambie Street
to the parking lot exit in order to enhance cyclists’
safety and accessibility to the new bike parkade.

e Provide safety treatments such as coloured lanes and
appropriate traffic signs to prevent collisions between
cyclists and pedestrians.

Commercial Drive

* Provide additional bike parking facilities along
Commercial Drive and at the Commercial-Broadway
Skytrain Station.

* Ensure new parking facilities are secure, plentiful, and
offered in desirable locations that experience high foot
traffic.

e Move the existing Mobi bike-share station to in front
of the Commercial-Broadway Skytrain Station and
expand the capacity to allow for additional bicycles.

* Redesign the bicycle crossing at Broadway and
Victoria Drive to allow eastbound cyclists to follow
along the northern sidewalk of Broadway until
Victoria Drive, where they can then safely cross the
road en-route to either 10th Avenue or the Central
Valley Greenway.

* Redesign the crossing at 10th Avenue and Victoria
Drive to include a cyclist activated signal, as well as
green bike route pavement markings crossing Victoria
Drive.

* Speak with developers Westbank and Crombie REIT to
safeguard 10th Avenue from additional traffic volumes
by incorporating traffic calming measures in this
section.

Each of the three study sites is unique in its current
conditions and existing needs. While Arbutus Street,
Cambie Street, and Commercial Drive are all key conflict
points with transit infrastructure and experience high
vehicle and cyclist volumes, planning for adequate
cyclist facilities that meet future demands is especially
important at Arbutus Street and Cambie Street with
expected changes to the sites resulting from the
Millenium Line Broadway Extension . With Vancouver’s
population expected to increase by 130,000 residents over
the next 30 years and with ambitious 2040 targets for an
increase in sustainable transportation, it is essential that
an adequate supply of bicycle amenities and facilities is
planned for to meet the cycling needs of today and into
the future.
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Purpose

In June of 2018, Phase Two of TransLink’s 10-Year Vision
Plan was approved by the Mayor’s Council and the
TransLink Board of Directors. Approval of the Phase Two
Plan provides funding for a variety of transportation
improvement projects in the region, one of which is the
Millenium Line Broadway Extension (MLBE) project. The
MLBE will extend the existing Millenium Line SkyTrain
system from VCC-Clark Station to a new terminus
station at Arbutus Street, with six underground stations
that will provide riders with access to main locations
along the 10th Avenue Corridor (the Corridor). Approval
of funding for this project has important implications
for passenger travel along the Corridor, and is part of
the rationale for the selection of the three study sites.
The MLBE is projected to accommodate daily ridership
levels of 143,000 to 163,000 passengers by 2030, and is
expected to encourage more transit ridership by providing
an efficient, convenient transportation system. With
passenger traffic increasing and six new stations being
built (including one at Cambie and one at Arbutus), it

is crucial to plan for infrastructure that will support
safe, seamless bike-transit integration. The Corridor

is currently the busiest bus route in North America,
indicating a need to provide safe routes for all passengers
and to facilitate intermodality through adequate facility
design.

il

BURNABY
1.7km (j Renfrew

Scope

The project team, in consultation with project partners, decided
to select 10th Avenue as the key study area. Along the 10th Ave-
nue Corridor, there are three key conflict points that the project
team identified, including: Arbutus Street, Cambie Street, and
Commercial Drive. The qualitative and quantitative data collec-
tion has been guided by the following three questions:

1.

What are the existing design/planning precedents for
bike-transit interactions at major transportation nodes
in urban environments in other jurisdictions?

What infrastructure is needed to promote and
accommodate bike utility, safety, and legibility at larger
transportation nodes?

What infrastructure is needed to promote and
accommodate legible and seamless multi-modal
transportation in Vancouver and the Vancouver region?



This project provides the final recommended alternatives
for each site. The alternatives are informed through
qualitative data analysis (survey data from local cycling
organizations, case studies, and a best practices review)
and quantitative data analysis (bike locker and bike parkade
statistics, ridership counts, crash statistics and cyclist
profiles). These alternatives are an extension of the project
team’s preliminary alternatives (see Appendix I, J & K),
which were proposed in an interim report. The project
team went through an iterative design process to evolve the
renderings based on client feedback and new design ideas.
This process of iteration helped the project team produce
site-specific alternatives that incorporate designs that are
necessary in promoting intermodality and cyclist safety
and utility, including interventions that support a safe,
functional bicycle transportation network and specific end-
of-trip facilities

Following a review of the data collected, the project team
created a decision framework and design matrix to inform
the proposed alternatives. A timeline of the project and its
achievements is displayed in Figure 2.

- Presentation and

Octaber

Movember

- Qualitative and gquantitative

data analysis

- Bike tour of study sites

Figure 2. The project's timeline with associated achievements.

Figure 3. 10th Avenue facing east from the Arbutus Greenway.

- Sirategies and alternatives

submission of interim report

December

January

- Creation of design matrix
for bike facilities

- Production of renderings
fior study sites
- First draft of final report

February

March

- Final studio presentation
- Creation and presentation
of project posters




Background

Existing Policies

In 2012 Vancouver City Council adopted Transportation
2040, a long-term strategic plan for an efficient
transportation system that supports the health

and wellbeing of residents and protects the natural
environment. As part of this plan and building on Greenest
City targets, the City established the goal of at least two-
thirds of all trips by 2040 to be made by foot, bike, or
transit. Increasing the number of trips made by sustainable
modes, however, requires adequate transit and bicycle
integration in a variety of contexts. Since a commuter’s
trip does not begin and end solely at the station, creating
safe, seamless bike-transit interactions requires planning in
three key contexts: traveling to the transit station, arriving
at the transit station, and boarding transit.

TransLink’s Guiding Principles

Through documents such as Transport 2040 and the 10-
Year Investment Plan, TransLink is dedicated to providing a
sustainable transportation system that meets the needs of
Metro Vancouver residents and businesses both currently
and into the future. Adopting a 2040 vision for a reliable
transit network that offers safe, convenient, and equitable
access, TransLink is guided by six strategic goals that serve
as a framework for future action. Included in these goals is
an aggressive reduction in greenhouse gas emissions, an
increase in the number of trips made by foot, bicycle, and
transit, and ensuring that mobility within the region is safe,
efficient, and accessible for everyone.

TransLink also maintains a set of design guidelines for
passenger facilities, which are at the core of every stage
of the planning process. These principles correspond to

TransLink’s wider corporate and community visions by
ensuring that designs are consistent, cost-efficient, and
lead to systematized outcomes. These design guidelines

- usability, accountability, placemaking, operations, and
environment - described in more detail in Figure 4, are
applied to specific projects and paired with an evaluation
framework to assess areas for improvement. These
guidelines helped to inform our matrix, and are crucial for
evaluating safe, convenient, and seamless integration at
transit facilities.

TransLink’s Cycling Guidelines

TransLink’s cycling guidelines are informed by their regional
cycling strategy Cycling for Everyone. This strategy provides
a vision for the state of cycling in Metro Vancouver, as well
as guidance on how cycling can help to achieve Transport
2040 goals of safety, sustainability, and seamless integration.
TransLink’s vision to construct low-stress bikeways that
make cycling safe for everyone is based on their mandate

to treat bicycles as their own distinct vehicle class. Cyclist

Usability

Accountability

-Is the facility designed
to accommodate future

-Is bicycle parking

Placemaking

-Are public spaces

comfort levels are influenced largely by perceptions of
safety from motor vehicle traffic, and thus treatments

such as traffic calmed streets, bike lanes and paths, and
separated cycle tracks on arterial roads are crucial for
increasing cycling rates. When designing facilities for a
high degree of cyclist safety, it is important to note that the
greater the speed and volume of motor vehicle traffic, the
greater the amount of separation and protection required
for cyclists.

The bikeway design guidelines referenced for this project
include the National Association of City Transportation
Officials' (NACTO) Urban Bikeway Design Guide, the City

of Vancouver's (COV) All Ages and Abilities Cycling Routes
guidelines, and TransLink’s general facility classifications.
NACTO’s guidelines for the construction of cycling facilities
will be discussed in more detail in the design matrix.

These guidelines have helped inform our designs and
recommendations, and are crucial for building bikeways
and facilities that assist TransLink and the CoV in achieving
their 2040 targets for an increase in sustainable transport.

Operations Environment

-Is appropriate space -Can building materials

located adjacent to
desire lines and close to
entrances?

-Is proper wayfinding
integrated with facility
design?

-Is the space designed
to minimize conflict
zones and enable safe
pedestrian movement?
-Are parking facilities
located in areas of high
visibility?

Figure 4. TransLink design guidelines for passenger facilities. Note: This figure is based on a selection of key design guidelines associated with each design theme.

growth?

-Does the design provide
convenient access o
existing and future
external destinations
and surrounding public
-Does the design contain
natural elements that
reflect the identity of the
community?

located along key bicycle,

pedestrian, and transit
routes?

-Are amenities fully
integrated with transit
facilities and surrounding
buildings?

-Have public art
opportunities been
considered and local
community groups
engaged?

provided to transit
vehicles and passengers
considering future
changes in growth and
technology?

-Is bicycle access safe,
convenient, and located
in a well-lit area?

-Is bicycle parking
located close to
entrances and exits for
convenience and natural
surveillance?

be reused or recycled?
-Does the design
optimize daylight to
minimize the need for
electric light sources?
-Has sight vegetation
been maximized without
compromising natural
surveillance or visibility?
-Have opportunities
been considered for
electric bicycle/vehicle
charging stations?



Research conducted on cycling safety and bike-transit
integration is vast and provides a strong foundation of
existing knowledge. In order to identify best practices and
to inform our research and recommendations, we have
reviewed both academic and grey literature, and have
organized the findings into categories that correspond
with the project objectives. These two categories are
intermodality (seamless bike-transit integration) and
minimizing conflicts for cyclists (cycling safety).

Intermodality

Existing research demonstrates the importance of bicycle
infrastructure in intermodal transport as it serves as a
means of diversifying and strengthening the existing transit
network. Coordinating cycling with public transport is
mutually beneficial for both networks, and identifying ways
to make cycling safe and convenient can help TransLink
achieve its goal of facilitating seamless bike-transit trips

on a regional scale. One way to combine cycling and
transit trips is to provide adequate bike-and-ride facilities
at transit stations. The attractiveness of bike-and-ride
facilities is in its potential to solve one of the key problems
of public transport: the accessibility of stations and stops
(Martens, 2004). Bicycles can be used by transit networks
as a feedering mode for access trips from the beginning

of a trip, for egress trips at the end of a trip, or for both
(Martens, 2004). The use of bicycles supports transit by
extending the catchment area of transit stops far beyond
the typical walking range, and does so at a much lower cost
to that of neighbourhood buses or park-and-ride facilities
(Pucher & Buehler, 2009). The relationship is reciprocal, as
not only does an increase in bicycle trips help support the
use of public transport, but transit helps cyclists by allowing
them to make longer and more difficult trips than would be
capable by the average cyclist (Pucher & Buehler, 2009).
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It should be noted that bike-and-ride facilities can be
problematic if the demand exceeds the supply. The
literature reveals that capacity problems are common

in European cities with well-used public transportation
networks and high levels of cycling, leading several
municipalities to not allow bicycles on transit (Pucher &
Buehler, 2009). Many train stations across Europe also
experience a shortage of available parking facilities and

an overcrowding of existing bicycle space (Bruntlett

& Bruntlett, 2018). In order to address this issue,
municipalities are increasing the amount of parking being
provided at major transit terminals while also making it
higher quality with more sheltered and secured spaces
(Pucher & Buehler, 2009). While the demand for bicycle-
transit integration across the Metro Vancouver region is
not at the same level as many European cities, offering an
adequate amount and the right mix of bicycle parking is
also a crucial focus at transit facilities in the region. Transit
vehicles are limited by space constraints on the number
of bicycles that can be brought on board, and so providing
secure, covered parking at transit stations is necessary for
promoting bike-transit trips and making cyclists’ journey
more comfortable.

Minimizing Conflict for Cyclists

Another objective of this project is to provide
recommendations for interventions that help address bike-
transit conflicts at major transportation nodes. Ensuring
that cyclists have safe routes to transit will help make their
trip safer and more comfortable, and will help TransLink
achieve Transport 2040 targets for more sustainable
transport.

Having low-stress, well-connected cycling routes is
essential for road safety and for promoting cycling as a
practical option for people of all ages and abilities. Just as
motor vehicles, transit vehicles, and pedestrians are often
accommodated through the use of signage, pavement
markings, and signalization, cyclists also require specific
accommodations that promote safety and convenience

(Road Safety BC, 2015; City of Cambridge, 2014). A review of
the literature suggests that minimizing conflicts at major
nodes and intersections requires a focus on four key design
principles: clearly communicating right-of-way priority,
providing adequate site distance, minimizing exposure to
conflicts, and reducing speeds at conflict points (MassDOT,
2018). Implementing these design principles at major nodes,
however, may be complicated by a variety of variables that
differ for each location. These variables are crucial for
considering conflict points for cyclists, and include factors
such as: user volumes, design speeds, bus stop locations,
existing terrains, land use, on-street parking, and available
right-of-ways (MassDOT, 2018).

Figure 5. 10th Avenue at Commercial-Broadway SkyTrain Station.



Design
Matrix

The design matrix was used to inform the final alternatives
proposed for each of the sites. The matrix is categorized by
the three key dimensions of interaction: traveling to the
transit station, arriving at the transit station, and boarding
transit. For these categories, various interventions were
researched and detailed according to four descriptors:
qualitative indicators, specifications, benefits, and
drawbacks.

Qualitative indicators are subjective assessments of each
intervention, based upon each team member’s perception
of that intervention. The project team decided to divide the
qualitative indicators into five key evaluators, including:

S - Safety

A - Accessibility
C - Covienance
D -Directness
C - Cost

Each of the appendices has a different definition for each of
the evaluators. This definition was then applied to inform

a value for each of the interventions, given a ranking of

low, medium, high or not applicable. Each team member
assessed the different matrices individually using the
definitions provided, with the final value displayed as an
average of the four assessments.

O— Low

@ - Medium
@ - tigh
Q-

Not applicable

Specifications detail the different physical characteristics in
a specific intervention, such as size, material, or installation
considerations.

Benefits describe the beneficial elements of an intervention.

Table 1. A summary of the proposed interventions organized by category.

Drawbacks explain a feature that renders the intervention
as less acceptable or contains some disadvantage.

Each of the interventions also includes a small illustration in
the form of a vignette.

The five matrices can be found in the appendices.

Traveling Roads Intersections
to the e Shared lane markings e Bike box
Transit e Speed humps e Intersection crossing marking
Station * Conventional bike lane * Two stage turn queue box
e Buffered bike lane *  Median refuge island
e Contra-flow bike lane e Through bike lane
* Left-side bike lane e Combined bike lane/turn lane
* One-way protected cycle track ¢ Speed management (curb
e Raised cycle track extension, edge island,
* Two-way cycle track neighborhood traffic circle,
raised intersection)
* Volume management
(channelized right-turn /right-
on island, diverter, diagonal
diverter)
Arriving Parking
at the * Bike lockers
Transit * Bike racks
Station * Vertical and double-decker bike racks
e Staple racks/inverted ‘U’
* Coat hanger
* Hoop and post
* Underground parking facility
* Bike cages
Boarding Facilities
Transit * Bicycle shops

* Bathrooms

e Tune-up stations

* Bike-stair access ramp
* Elevators

* Accessible entry gates

Wayfinding

Bike signal heads

Signal detection and actuation
Active warning beacon
Coloured bike facilities
Confirmation signs

Turn signs

Decision signs

11



Recommendations

In consultation with project partners, the project team
selected the 10th Avenue Corridor as the study site for

an analysis of bike-transit interactions, intermodality,

and safety because of its significance as a key branch of
the MBN. It is one of the busiest east-west bikeways in

the city, with over 500,000 cyclists travelling on it every
year (CoV, n.d.). It is also slated for upgrades as part of the
Transportation 2040 plan to make cycling safe, convenient,
and comfortable for all ages and all levels of cyclists. More
specifically, the project team selected Arbutus Street,
Cambie Street, and Commercial Drive because they are
key conflict points with transit infrastructure, requiring
special consideration of MBN routes, bus service lines, and
SkyTrain lines.

The background of each of these specific sites and their
significance to cycling and transit is discussed in the
following sections. Figure 6 illustrates the location of these
sites along 10th Avenue.

The following designs are based on a high-volume, high-
demand transportation projection. By 2040, Vancouver’s
population is expected to grow by 130,000 residents, and

as a result significant changes in mode share are expected.

The number of trips made by cycling have been steadily
increasing over the past decade (from 4% in 2011 to a
projected 7% by 2020), and are projected to reach 12% by
2040. To accomodate this projected growth, the project
team's designs are focused on providing various cycling
interventions that promote safe cycling to the station, as
well as adequate and conveniently-located secure bike
parking and amenities at the station.

CYCLING FACILTY CONCEPT ( 3 floors)

OPEN PUBLIC SPACE

BIKE SHARE &
SHORT-TERM

Providing open public spaces that encourage pedestrians
and cyclists to use the street is an important aspect of
supporting transit-oriented communities, and more
specifically a key consideration when planning the design
of transit stations. In line with TransLink’s Transit-Oriented
Communities Design Guidelines, open public spaces can
take many different forms, from small placemaking spaces
to larger plazas that provide convenient access to public
transit. Integrating lively, welcoming public spaces with
transit facilities is an important part of encouraging
intermodality, and the design of the space can increase
overall feelings of safety and security.

CYCLING FACILTY CONCEPT ( 4 floors)

OPEN PUBLIC SPACE

RETAIL SPACE / BIKE

PARKING

Figure 6. Concept designs for two types of cycling facility.
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SHORT-TERM PARKING SOLUTIONS
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LONG-TERM PARKING SOLUTIONS PARKING
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Active
Greenway

Arbutus Street is a busy arterial along the 10th Avenue
Corridor that has high motor-vehicle as well as pedestrian
and cyclist volumes. Important considerations for Arbutus
Street include an increase in pedestrian and cyclist traffic
from the recently developed Arbutus Greenway, as well as
predicted traffic increases with the future Arbutus SkyTrain
station. The Arbutus Greenway - a nine-kilometer route
with separated areas for walking and cycling that spans
from Milton Street to 6th Avenue and Fir Street - has
contributed to important changes along Arbutus in regard
to infrastructure as well as pedestrian and cyclist traffic.

Arbutus and Broadway are frequent transit corridors, with
the number 9 and 14 servicing westbound, the number

16 servicing northbound, and the 99 B-Line servicing
eastbound. The 99 B-Line bus has significant implications
for pedestrian traffic and safety along Arbutus Street

as it is both the busiest and most overcrowded route in
Metro Vancouver (BC Ministry of Transportation and
Infrastructure, 2018). Moreover, pedestrian and cyclist
traffic is expected to grow significantly with the MLBE
project, as the last station has people unloading on Arbutus
Street. The extension’s capacity to move roughly 7,100
people per hour - an increase of 255% more than the
B-Line service capacity - means that traffic will rise greatly
along the Corridor (TransLink, 2018b).

14
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Figure 7. Context map of Arbutus Street and Broadway.
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Site Analysis

Vehicle traffic volumes along Arbutus Street are moderate
in comparison to volumes along Commercial Drive and
Cambie Street. Vehicle volumes are greater, however, for
east-west traffic (on Broadway) than north-south traffic
(on Arbutus), with north-south figures being 50-70% that
of east-west figures (see Apprendix F). Also important for
consideration, the 10th Avenue Corridor has high bicycle
volumes (50-90/hour during peak commute times) and
the peak volume times begin earlier in the afternoon than
at both Commercial Drive and Cambie Street (3:15PM -
4:15PM).

With the expected increase in pedestrian and cyclist traffic
resulting from the new Arbutus station, there are some
important considerations for design interventions that
promote safety and convenience. Some of the current
issues around the site are:

Poor pavement quality along 10th Avenue approaching
Arbutus Street presents a risk to cyclist safety, as the
presence of small potholes and fissures may cause
cyclists to lose balance or control, or even worse swerve
into the line of traffic.

Figure 8. Uneven road surface on 10th Avenue at the Arbutus Greenway.

A lack of safe crossing interventions (e.g. special
crosswalks and advanced warnings) are of concern

as the SkyTrain station will be directly across from

a daycare, as well as next to an elementary school -
posing a greater risk for vehicle-pedestrian conflict,
especially for children and parents during drop-off and
pick-up times.

Figure 9. Pedestrian crossing off of the Arbutus Greenway.

3.

Inconvenient location of bike-share stations will
have bike-share users who are wanting to access

the SkyTrain station crossing a busy intersection,
making the transition from bike to SkyTrain both less
convenient and less safe.

Figure 10. The current bike-share station sits south of Broadway along the Arbutus

Greenway. 1 5



Based on the site analysis, the project team’s recommended
design interventions for the Arbutus Street site include the
following:

Fix the pavement quality along 10th Avenue - this is
crucial for ensuring cyclists are able to maintain their
control and have a comfortable riding experience.
Provide leading pedestrian intervals to give pedestrians
an advanced walk signal.

Time pedestrian walk signals to appropriately
accommodate walking speeds and provide an extended
push-button.

Provide adequate lighting on the roadways approaching
the intersection as well as along the pedestrian
crosswalk area.

Install raised pedestrian crossings to increase visibility
and reduce vehicle speeds.

Install special crosswalks with pedestrian-activated
overhead flashing lights and downward lighting to help
increase motorists’ awareness of the crosswalk.
Relocate the Mobi bike-share station to beside the
SkyTrain station in order to help with bike-transit
connectivity.
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Providing the right type and adequate number of bike
parking facilities is an important aspect of planning for
the new Arbutus SkyTrain station. It is projected that the
Arbutus Station will be one of the busiest stations, with
large volumes of traffic transfering to and from the 99
B-Line. The provision of long-term bike facilities will be
useful for commuters who will be gone for most of the
day and require a more secure parking option. However,
providing adequate short-term parking will also be
important for people wanting to get off of their bike to
experience features of the planned Arbutus Greenway
character zones.

Important considerations for the new station at Arbutus
Street include helping to move people quickly through the
congested Corridor, as well as connecting SkyTrain users
going to UBC with the 99 B-Line service (BC Government,
2018). Based on current ridership levels, it is expected that
the station will be a major transit hub. Given the projected
high volumes of traffic, integrating the station with existing
and future walking and cycling networks will be crucial for
promoting seamless interactions.
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Seamless Interaction with Transit

Underground ramps exclusively for cyclists between

bike parking facilities and the platform in the station will
separate cyclists from pedestrians and minimize conflicts
between the two. The ramps should be designed to assure
visibility and predictability for cyclists to prevent crashes
with other cyclists, and the slope should be moderate with
an enough width so that cyclists go down to the platform
safely and go up easily from the platform. Markings should
be installed on the platform to indicate the transit door
where cyclists are expected to board the transit to reduce
collisions with pedestrians.

" ARBUTUS ST

.Q\ IR

Figure 13. Cross section of Arbutus Greenway with accompanying SkyTrain station.
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New
City-Hall

The site around the intersection of Cambie Street and
Broadway is an economic hub, with high residential and
employment density making it a regional destination.

The area on 10th Avenue between Oak and Cambie is the
Health Precinct, which serves an essential access point to
medical institutions such as Vancouver General Hospital.
The Canada Line SkyTrain goes underground along Cambie
Street, and the exit of the Broadway-City Hall Station is
located at the southeast corner. The site will have a new
station as part of the future Millennium Line extension,
located at the northwest corner and with underground
connection to the Canada Line. There is a redevelopment
project occurring at southwest of the intersection and are
several potential redevelopment sites nearby. Both Cambie
and Broadway are arterial streets with high vehicle volumes,
as well as high pedestrian volumes from the SkyTrain and
three bus lines (number 9, 15, and 99 routes).

Of particular note, there are three key bikeways around the
site. Yukon Street, one-block east of Cambie Street, goes
north-south with bike lanes. This area has a moderate uphill
slope towards the south, and has relatively low cycling
volumes travelling in this direction. On 7th Avenue, two
blocks north of Broadway, there is a shared local street
bikeway that also has low cycling volumes. It is easier to
access Olympic Village Station along 7th Avenue, which is
located just two blocks north. Notably, 10th Avenue - one
block south of Broadway - has some of the largest cycling
volumes. Vehicles are restricted to one-way westbound
travel from Cambie Street, and eastbound from Cambie
Street towards the City Hall parking lot there are protected
cycling tracks.
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As an arterial road, Cambie Street experiences high traffic
volumes. At the intersection of Cambie Street and Broadway
there are high motor vehicle volumes (800 - 1,200) and
pedestrian volumes (600 - 1200) from every direction during
peak commute times (see Appendix G). Although bicycle
volumes are relatively low (averaging 45 cyclists per hour),
high motor vehicle volumes pose a concern for conflicts
between motorists and non-motorists. Along 10th Avenue,
which is an endorsed bikeway, there are high bicycle traffic
volumes during peak morning and afternoon commute
times (an average of 161 cyclists per hour travelling west

in the morning, and 139 per hour travelling east in the
evening). Similarly, these directions have high volumes of
pedestrian traffic, which raises the potential for conflict
between cyclists and pedestrians.

The analysis focuses on bike-transit connection from 10th
Avenue to Broadway-City Hall Station and includes the
following issues:

1. Crowded intersection at Cambie Street and Broadway
increases the potential for bicycle-vehicle conflicts,
especially with the upcoming extension of the
Millennium Line and an associated increase in
pedestrian and cyclist traffic.

Figure 15. Cambie Street and Broadway intersection.

2. Lack of available secure bike parking space near the
station, with the only form of secure parking being
ten lockers located in the parking lot north along 10th
Avenue, which are often fully occupied.

Figure 16. Secure bike lockers at 10th Avenue and Cambie Street.

Unsafe access to secure bike parking from 10th Avenue
as cyclists use the same area that motorists use to enter
the parking lot.

Figure 17. Entrance to the City Hall parking lot.

4. The high pedestrian volume along 10th Avenue from

residential areas to the west also presents concerns for
conflicts between cyclists and pedestrians.

Figure 18. Cross walk on the west-side of 10th Avenue and Cambie Street.



Based on the site analysis, the project team’s recommended
design interventions for the Cambie Street site include the
following:

Enhance pedestrian safety by utilizing traffic calming
treatments and establish reserved bus lanes to improve
the safety of bus passengers.

Provide a bike parkade to ensure that cyclists have
access to secure bike parking, and provide a roof over
the path to the exit of the SkyTrain station to enhance
utility for parkade users.

Implement an exclusive bike path from Cambie Street to
the parking lot exit in order to enhance cyclists’ safety
and accessibility to the new bike parkade.

Provide safety treatments such as coloured lanes and
appropriate traffic signs to prevent collisions between
cyclists and pedestrians.
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There are currently ten bike lockers located in the parking
lot north along 10th Avenue near the Broadway-City Hall
Station. Bike lockers are an important long-term parking
option that provide a high level of security from vandalism
and theft as well as from the elements. Although bike
lockers provide a safe option for commuter cyclists who
may have expensive equipment and long-term parking
needs, the problem at this location is that demand currently
reaches the supply of lockers. Another issue is that the
location of these lockers requires cyclists to cross a busy
one-way vehicle lane to gain access. For bike lockers to be
the most effective, they should be situated in areas that are
easy for cyclists to access.

The Broadway-City Hall Station is on a high-demand
transit route, with bus routes along the Corridor being the
busiest in all of Canada and the United States of America. As
mentioned earlier, the Corridor is also an innovation hub,
home to Vancouver General Hospital and other world-class
health institutions. As part of the MLBE project, the new
station at Cambie Street (which is to be fully integrated
with the Broadway-City Hall Station) will make connections
between the Millennium and Canada Lines faster and more
seamless.
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Central
Greenway

10th Avenue at Commercial Drive marks the beginning of
the east-end of the 10th Avenue bike route. The site itself is
notable for its connections to other forms of transit and for
several major redevelopments that are occurring nearby.

The intersection between Commercial Drive and Broadway
acts as a major transit hub for the region, providing
transfer points between the Expo and Millennium Lines

in addition to stops for major bus routes including the

99 - Commercial-Broadway / UBC (B-Line) and 20 —
Victoria / Downtown. This area also provides a number of
connections to alternate bike routes that diverge off of 10th
Avenue, including Lakewood Drive, Woodland Drive, and the
Central Valley Greenway, acting as a major transportation
corridor that connects Vancouver to Burnaby and to New
Westminster.

The area surrounding 10th Avenue and Commercial

Drive is a mix of development, being comprised primarily
of comprehensive development, commercial, and
residential zones. Two notable sites in the area include the
Commercial-Broadway Skytrain Station and the Safeway
site. Major renovations as part of Phase 2 upgrades of the
10-Year Investment Plan were recently completed at the
Commercial-Broadway Skytrain Station. Some of these
upgrades include a new east platform serving westbound
Expo Line trains, the addition of a pedestrian walkway over
Broadway, four new escalators and two new elevators,
widened entrance ways, and an enhanced lighting design.
The Safeway site is scheduled to be demolished and
redeveloped, with developers Westbank and Crombie REIT
collaborating to build four residential towers of up to 24
stories on top of a two-story commercial podium.
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Commercial Drive is a busy street with high amounts of
vehicle traffic. In particular, vehicle volumes traveling
westbound from Victoria Drive to Commercial Drive

and Broadway reach a count of 2,000 vehicles per hour
during peak morning commute times, and similar volumes
travelling west during peak evening commute times (see
Appendix H). The high vehicle volumes and increased
potential for vehicle-cyclist conflicts are not the only
issues affecting the 10th Avenue/Commercial Drive site.
The analysis focuses on bike-transit connection from 10th
Avenue to Commercial SkyTrain Station and includes the
following issues:
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1. Lack of bicycle parking infrastructure at the SkyTrain
station and along Commercial Drive, with the demand
currently exceeding the supply.

3. Multiple conflict points at the intersection of Victoria
Drive and Broadway make crossing unsafe, with cyclists
crossing six lanes of vehicle traffic with limited signage
and no signal lights.

Figure 22. Commercial-Broadway SkyTrain station from 10th Avenue.

2. Inconvenient access to bikeshare bicycles - the docking
station is located across the street from the SkyTrain
station, which makes intermodal connections from bike
to SkyTrain more time-consuming and unsafe.

Figure 24. Intersection facing west at Victoria Drive and Broadway.

4. Conlflict points are also a concern at the intersection
of 10th Avenue and Victoria Drive, where cyclists
encounter a sharp 90-degree turn to cross a busy
roadway.

Figure 23. Bike-share station on 10th Avenue.

Figure 25. Intersection facing east at Victoria Drive and Broadway.



Based on the site analysis, the project team’s recommended
design interventions for the Commercial Drive site include
the following:

Provide additional bike parking facilities along Commercial
Drive and at the Commercial-Broadway Skytrain Station.
Ensure new parking facilities are secure, plentiful, and of-

fered in desirable locations that experience high foot traffic.

Move the existing Mobi bike-share station to in front of the
Commercial-Broadway Skytrain Station and expand the
capacity to allow for additional bicycles.

Redesign the bicycle crossing at Broadway and Victoria
Drive to allow eastbound cyclists to follow along the north-
ern sidewalk of Broadway until Victoria Drive, where they
can then safely cross the road en-route to either 10th
Avenue or the Central Valley Greenway.

Redesign the crossing at 10th Avenue and Victoria Drive to
include a cyclist activated signal as well as green bike route
pavement markings crossing Victoria Drive.

Speak with developers Westbank and Crombie REIT to
safeguard 10th Avenue from additional traffic volumes by
incorporating traffic calming measures in this section.
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As part of Phase 2 upgrades of the 10-Year Investment Plan,
TransLink recently opened a bike parkade at Commercial-
Broadway Station. The parkade can accommodate 42
bicycles and is a crucial component of TransLink’s goal for
seamlessly integrating cycling with transit services. The
bike parkade is an alternative option to bike racks (which
are less secure to theft and vandalism) and bike lockers
(which require a rental commitment that some people may
not be able to fulfill).

The Commercial-Broadway station is a major transportation
hub, with an estimated 200,000 passengers passing through
the station every day (Ip, 2019). Due to the large volumes

of traffic getting on or off the SkyTrain, and transferring
between the Expo and Millennium Lines or accessing the

99 B-Line, seamless interactions at the station are crucial
for minimizing congestion. One intervention that is part

of the Phase 2 upgrades and is helping to improve flow

and connections at the station is a new train platform. The
new platform enables transit riders to board and exit the
westbound Expo Line using the doors on either side of the
train. This intervention helps to reduce crowding and to
make connections more seamless for passengers, whether
they are connecting to the Millennium Line, the 99 B-Line,
or accessing bike parking facilities at the station.
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Appendices

Intervention Indicators Specifications Benefits Drawbacks Vignette
Shared lane S O ¢ Minimum 11 ft far from * Encourages bicyclists to position e Exposure to vehicles
markings A QO curb side (with a parking themselves safely in narrow lanes

c O lane), minimum 4 ft far ¢  Alerts motor vehicle drivers to the
D@ from curb side (without potential presence of bicyclists.
cC@® a parking lane) * Requires no additional street space.
* May not be substitute for
bike lanes, cycle tracks,
or other separation
treatments
Speedhumps S @ * 3to4incheshighand12 <« Decreases motor vehicle speeds * Exposure to vehicles
A QO to 14 feet long
C @
DO
cC®
Conventional § @ < Desired 6 ft wide; * Enables bicyclists to ride at their e Proximity to vehicle lanes
bike lane A @ minimum 3 ft wide. preferred speed conditions. e Little Space for bicyclists to pass other
C O * 6-8-inchline (vehicle * Increases total capacities of streets bicyclist
D O lane); 4-inch line carrying mixed bicycle and motor
cC® (parking lane) vehicle traffic.
Buffered bike § @ ¢ Minimum 18-inch * Provides greater shy distance between ¢ Requires additional space
lane A @ buffers; desired 7 ft wide motor vehicles and bicyclists.
Ce where side-by-side * Provides space for bicyclists to pass
DO biking another cyclist
cC®

Legend: S - Safety; A - Accessibility; C - Convienance; D - Directness; C - Cost



Intervention Indicators Specifications Benefits Drawbacks Vignette

Contra-flow § @ ¢ Desired 6 ft -Wide; * Provides connectivity and access to * Requires additional space
bike lane A@ minimum 3 ft wide. bicyclists traveling in both directions.
C @ ° 6-8-inchline (vehicle * Decreases trip distance, the number of
D@ lane) intersections encountered, and travel
cC@® times for bicyclists
Left-side S @ °* Desired 6 ft wide; * Avoids potential right-side bike lane * Proximity to vehicle lanes
bike lane AQ minimum 3 ft wide. conflicts on streets (bus, rush hour
cO parking).
D@ * Improves bicyclist visibility by motorists
cC@® (on the driver’s side)
One-way S @ ° Desired minimum * Dedicates and protects space for * Requires additional space
protected A@ 5-7 ft wide, with a bicyclists
cycle track Ce@ parking buffer desired * Prevents double-parking
D O minimum 3 ft wide * Low implementation cost (using existing
C e (desired minimum 11 ft pavement and drainage
parking lane and buffer
combined wide)
* At transit stops, consider
wrapping the cycle track
behind the transit stop
zone to reduce conflicts
with transit vehicles and
passengers
Raisedcycle S @ ¢ Travel surface: desirable ¢ Minimizes maintenance costs due to * Requires additional space
track A @ 6.5 ft wide (desired limited motor vehicle wear * High construction cost
Ce minimum 5.5 ft wide) * Keeps motorists from easily entering the
D O cycle track.
c O

Legend: S - Safety; A - Accessibility; C - Convienance; D - Directness; C - Cost
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Intervention Indicators Specifications Benefits
Two-way S @ ° Desired minimum * Dedicates and protects space for
cycle track A@ 5-7 ft wide, with a bicyclists
(o ) parking buffer desired * Prevents double-parking
D@ minimum 3 ft wide * Low implementation cost (using existing
c O (desired minimum 11 ft pavement and drainage)

parking lane and buffer
combined wide)

* At transit stops, consider
wrapping the cycle track
behind the transit stop
zone to reduce conflicts
with transit vehicles and
passengers

Legend: S - Safety; A - Accessibility; C - Convienance; D - Directness; C - Cost
Indicator Definitions

Safety - Refers to the visibility of a cyclist, the seperation

of the cyclist from traffic, and the intervention's effect on

reducing traffic speeds.

Accessibility - Refers to ease of cycling for all ages and
abilities.

Convenience - Refers to a sufficient width of roadways and
the level of comfort for cyclists.

Directness - Refers to if an intervention assists or

disadvantages a cyclists in traveling to their destination and
the ability for cyclists to wayfind using the intervention.

Cost - Refers to the relative cost to other similar
interventions.

Drawbacks

Requires additional space

Vignette
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Intervention Indicators Specifications Benefits Drawbacks Vignette

Bike box @ ° 10-16ftdeep * Increases visibility of bicyclists * Exposure to vehicles =2 =
(O * 20-25 ft Ingress lane * Reduces signal delay for bicyclists * Routine pavement maintenance
w
w
-
Intersection @ °© Match width and * Raises awareness for both bicyclists and ¢ Routine pavement maintenance
crossing mark () positioning of the motorists to potential conflict areas.
() leading bike lane * Reinforces that through cyclists have
® priority over turning vehicles or vehicles
(- entering the roadway
Two stage turn * Typically within an * Improves bicyclist ability to safelyand ¢ Exposure to vehicles
queue box on-street parking lane, comfortably make left turns. * Routine pavement maintenance
or between the bicycle ¢ Provides a formal queuing space for
lane and the pedestrian bicyclists making a two-stage turn
crossing

Median refuge e Desirable 10+ ft wide (6 ¢ Provides a protected space for bicyclists ¢ May collect road debris and require

Ogo>v OOOP» OTJO»w» OO OTOOP®»

00000 C0000 00000

island ft minimum) to wait for an acceptable gap in traffic. frequent maintenance
Length: 6+ ft e Reduces the overall crossing length and
exposure to vehicle traffic.
Through bike e Desirable 6 ft wide (4 ft ¢ Leads to more predictable bicyclistand ¢ Exposure to vehicles
lane minimum) motorist travel movements * Routine pavement maintenance
* Dotted white lines 6 inch ¢ Alerts motorists to expect and yield to
wide merging bicycle traffic
* Dotted lines signifying ¢ Reduces the risk of ‘right hook’ collisions
the merge area begin a at intersections

minimum of 50 ft before
the intersection (100 ft
before if high-speed)

e Vehicle turn lane not less
than 9 ft wide

Legend: S - Safety; A - Accessibility; C - Convienance; D - Directness; C - Cost
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Intervention Indicators

Combined bike
lane/turn lane

Speed
management
(curb
extension,
edge island,
neighbourhood
traffic

circle, raised
intersection)

S
A

el=le
) @@

Ogorw
O )@ D)

»

Specifications

Type 1: combined lane
9-13 wide with shared
bike markings

Type 2: bicycle area
4 ft wide minimum,
combined lane 9-13 wide
Type 3: the transition
to the mixing zone
begin a minimum 70
ft in advance of the
intersection

Minimum clear with 12 ft
for bi-directional travel
Traffic circles or raised
intersections are
applicable for minor
intersections

Benefits Drawbacks

Encourages motorists to yield to e Exposure to vehicles

bicyclists when crossing into the narrow ¢ Routine pavement maintenance
right-turn lane.

Reduces motor vehicle speed within the

right turn lane.

Reduces the risk of ‘right hook’ collisions

at intersections

Decreases motor vehicle speeds e Installation Cost

Establishes and reinforces bicycle » Vegetation should be regularly trimmed
priority on bicycle boulevards by to maintain visibility and attractiveness
discouraging through vehicle trave

Legend: S - Safety; A - Accessibility; C - Convienance; D - Directness; C - Cost

Vignette
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Intervention Indicators Specifications Benefits Drawbacks Vignette

Volume S @ °© Minimum 10 ft clear * Establishes and reinforces bicycle e Installation Cost
management A@ space between bollards priority e Vegetation should be regularly trimmed
(channelized C @ or features e Improves bicyclist comfort on a corridor to maintain visibility and attractiveness
right-turn/ D @ ° 4ftminimum contraflow and benefits pedestrians and residents
right-on c O bike lane or 5-6 ft
island, diverter, opening between vertical
diagonal curbs
diverter) * Length of a partial
closure should about 30
ft

Legend: S - Safety; A - Accessibility; C - Convienance; D - Directness; C - Cost

Indicator Definitions

Safety - Refers to the visibility of a cyclist, the predicatablity
of the route, and the volume and speed for the route.

Accessibility - Refers to ease of cycling for all ages and
abilities.

Convenience - Refers to a sufficient width of roadways and
the level of comfort for cyclists.

Directness - Refers to if an intervention assists or
disadvantages a cyclists in traveling to their destination.

Cost - Refers to the relative cost to other similar
interventions.
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Intervention

Bike signal
heads

Signal
Detection
and
Actuation

Active
Warning
Beacon

Indicators

S

Ogo»
@ [

OgoO»>w

Ogo»>w
00000

O 000

Specifications

Shall be placed in a
location clearly visible to
oncoming bicycles
Installed at signalized
intersection

A supplemental “Bicycle
Signal” sign plaque
should be added below
the bicycle signal head to
increase comprehension

Loop (induction loop
embedded in the
pavement)

Video (video detection
aimed at bicyclist
approaches and
calibrated to detect
bicyclists)
Push-button (user-
activated button
mounted on a pole
facing the street)
Microwave (miniature
microwave radar

that picks up non-
background targets)

User-actuated amber
flashing lights that
supplement warning
signs

Irregular flash pattern
(Rectangular Rapid Flash
Beacons)

Installed bike route

at unsignalized
intersections

Benefits

Separate bicycle movements from other
mods

Provide priority to bicycle movements in
intersections

Improves efficiency and reduces delay
for bicycle travel

Increases convenience and safety of
bicycling

Offers lower cost alternative to traffic
signals, using solar power

Significantly increases drivers’ yielding
behavior at crossings

Legend: S - Safety; A - Accessibility; C - Convienance; D - Directness; C - Cost

Drawbacks Vignette

Need to design coordinated signal timing
for all modes (bicyclists: 12-15 mph,
vehicles driving downtown: 15-20 mph,
transit: 60 second cycling length)

Inductive loop detector sensitivity
settings need to be monitored and
adjusted over time

No significant issues
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Intervention Indicators Specifications

Coloured S
bike facilities

Within bike lanes, cycle
tracks, or bike boxes
May be used to
supplement shared lane
markings for added

el=tek=
00000

visibility
Confirmation S @ ¢ Every % to % mile on
signs A @ off-street facilities and
CQ@ every 2 to 3 blocks along
D® bicycle facilities, unless
cC® another type of sign is
used. Should be placed
soon after turns to
confirm destination(s).
Turn signs S @ °* Near-side of
A Q@ intersections where bike
C Q@ routes turn (e.g., where
D@ the street ceases to be a
cC® bicycle route or does not
go through).

* Pavement markings can
also indicate the need to
turn to

Decision * Near-side of
signs intersections in advance

of a junction with
another bicycle route.

* Along a route to indicate
a nearby destination.

OgoO»w»
00000

Benefits

Increases the visibility of bicyclists.
Discourages illegal parking in the bike
lane

Familiarize users with the bicycle
network.

Overcome a “barrier to entry” for
infrequent bicyclists

Identify the best routes to destinations.

Overcome a “barrier to entry” for
infrequent bicyclists

Identify the best routes to destinations
Overcome a “barrier to entry” for
infrequent cyclists

Legend: S - Safety; A - Accessibility; C - Convienance; D - Directness; C - Cost

Indicator Definitions

Safety - Refers to the visibility, predicatablity, and
seperation from traffic of a bicyclist relative to traffic.
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Drawbacks Vignette

* Maintaining markings should be a high
priority.

e Should be maintained to be free of
potholes, broken glass, and other debris

* Need periodic replacement due to wear.

North to North
Shore Channel Trail

* Need periodic replacement due to wear.

1
< o Downtown 5
< ¥ Humboldt Park 2
i

* Need periodic replacement due to wear. Q

#n BIKE ROUTE

Accessibility - Refers to ease of cycling for all ages and Directness - Refers to the the ability for cyclists to wayfind

abilities.

using the intervention.

Convenience - Refers to a sufficient width of roadways and Cost - Refers to the relative cost to other similar

the level of comfort for cyclists.

interventions.



Intervention Indicators Specifications Benefits Drawbacks Vignette

Bike lockers S @ °* Constructed of solid, * Securely protects bicycles and related e Requires a level surface and clearance
A @ opaque, theft-resistant components (ie. helmets, bags, lights, for locker doors (space-inefficient)
Ceo material clothing) * Requires security measure to ensure
D @ ° Lockable door that only bicycle-related content is stored
Ce@ opens the full width and e -If stored outdoors, cyclists are not
height of the locker protected from the weather

* "Tamper-proof” hinges
on the doors

e Edges secured with
no exposed fittings or
connectors

»  Within sight of building
or parking security,
where such exists, an
elevator, or an entrance

*  Weather-proof if located
where exposed to the
elements

* Designed to
accommodate a
maximum of one bicycle

Legend: S - Safety; A - Accessibility; C - Convienance; D - Directness; C - Cost



Intervention Indicators Specifications Benefits Drawbacks Vignette
Bike racks S @ ° Two points of contact e Provides more bike parking than lockers ¢ Bikes are more likely to be stolen or
between bicycle and over a smaller area (space-efficient) damaged from failed theft attempts
rack * Compatible with a variety of bike sizes because they are not enclosed

Industrial grade
materials that resist
rusting, corrosion, o
vandalism, etc.
e Secure, theft-resistant
anchoring to the ground
* FEasily detectable as a
bike rack
* Highly visible /detectable
(sufficient bulk and
height)
e Colour consistent with
street furniture colour
e No “wheel bender”
designs
e No hazardous
projections along
pedestrian /cyclist
direction of travel
(sufficient room to
navigate around racks)

and styles * Relative security of the bike is in the
hands of the cyclist
Vulnerable /exposed to weather

(although shelter options exist)

Ogo»>
Co0®

Vertical and S @ ° Support the bicycle * Space-efficient * Two points of contact with the bicycle

double- A @ without it being * Vertical racks can require up to 50% less frame is not achieved, but bicycle is

decker bike Ce suspended on the wheels space than horizontal parking stabilized through wheel tray

racks D @ ° Stacked racks should * Security concern with not being able to
C @ provide access without lock the frame directly to the rack

the need to lift the
bicycle entirely off the
ground

Many vertical racks do not offer a way to
secure the bicycle with a U-lock
Can be challenging to use for people

with long, heavy, or large bicycles

Staple racks/
inverted ‘U’

* Space and configuration flexibility .
(can be installed almost anywhere and .
spaced in a way that works for large or
unconventional bicycles)

* Generally very cost-effective

Requires a rack for every two bikes
Round-tubed versions may be vulnerable
to cutting

S
A
C
D
C

O | 1))

Legend: S - Safety; A - Accessibility; C - Convienance; D - Directness; C - Cost
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Intervention Indicators

Coathanger S @

cgo»
O D)

Hoop and S @
post A QO
C @
D@
c O
Underground S @
parking A @
facility Ce
D@ °
(o )

Specifications

Solid, opaque walls

(all solid interior walls
should be painted)
Entire interior visible
from the entry door
Door and frame
constructed of steel
Motion-activity security
light enclosed in
tamper-proof housing
Separate lock and key
or programmed entry
system, with locks high
security

Security window for
permanent visual access
Lighting provides
vertical illumination at
floor level of a minimum
of 160 lux

Benefits

Allows the frame and one wheel to be
locked with a U-lock

Adequate space between loops allows
for multiple bikes to be parked

Can be retrofitted to parking meter
posts if needed

Slightly easier and less expensive to
install because of single base

Provides space for non-conventional
bikes (ie. cargo bikes, tandems, heavy
e-bikes)

Creates more open space outside of the
station

Legend: S - Safety; A - Accessibility; C - Convienance; D - Directness; C - Cost

Drawbacks

Bicycle handlebars tend to catch
Requires a relatively large area for
installation

Not suitable for “big bikes”

Do not fit a wide variety of bicycle
frames

Difficult to lock two bikes (one on each
side)

Do not fit a wide variety of bicycle
frames

Difficult to lock two bikes (one on each
side)

Expensive to build and likely comes with
a cost to the user; moving walkways
should also be installed to give easy
access

Vignette
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Intervention Indicators Specifications Benefits Drawbacks Vignette

Bike cages S @ ° Extend from floor to * Increased storage capacity while also * Once inside the cage an individual has
A @ ceiling, with expanded enhancing level of security (restricted access to all of the bikes (surveillance
Ce metal mesh and door right of entry and strong metal or mesh and monitoring proper usage is
D @ ° Wallsand doors walls prevent attempts to cut through) important)
Ceo reinforced by full-height * Enclosed space - adequate lighting and
solid steel bars cameras are required for safety and

*  Supports should be
attached to floor and
ceiling with tamper-
proof or concealed bolt
heads

* Industrial grade chain-
link should be No. 7
gauge or heavier

* Lockset or
programmable entry
should be placed in a
steel plate box welded to
the door structure

* Doorway should be
detailed to prevent
access to the latch
from lockside with bolt
cutters

security

Legend: S - Safety; A - Accessibility; C - Convienance; D - Directness; C - Cost

Indicator Definitions

Safety - Refers to the safety of the bike and the level of
security for commuters against theft.

Accessibility - Refers to ease of use of the parking
facility (is the design and procedure for locking the bike
understandable for cyclists of all ages and abilities);
also refers to if the design supports all types of bicycles
(including electric bicycles).

Convenience - Refers to the amount of parking available for
each facility type and the visibility of each facility (ensuring
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that each cyclist can easily locate the parking as they
approach the destination).

Directness - Refers to the location of the facility in relation
to the primary entrance of the building (option of bike
parking should be more favourable than car parking to
encourage cycling); also refers to the location of the facility
in relation to the path of travel that cyclists are most likely
to take.

Cost - Refers to the relative cost to other similar
interventions.



Intervention Indicators

Bicycle shops

el=Ie 2%
OC000

Bathrooms S @ -
AQ -
cC@®-
D@ -
c O

Tune-up S@ °

stations A@ *
Ce*
D@
c@®

Bike-stair S O -

accessramp A ‘@
C @
D@
c@®

Specifications

Storefront either within
or attached to the
station

Utility hookups
Lighting requirements

Sinks

Toilets

Stalls
Hand-dryers

Tools
Bicycle pump
Stand

Ramp constructed of
durable material, such as
metal or concrete

Benefits

Allows cyclists to have both minor

and major repairs performed on their
bicycles, in addition to basic tune-up
services and sales

Option to leave their bike with shop
staff and then pick up later

Establishes additional security presence
in stations

Helps to promote biking awareness and
the community

Benefits all transit users
Commonly requested item
Increases overall comfort and
satisfaction with transit

Allows cyclists to perform quick tune-
ups on their bicycle

Improves overall safety

Easy and affordable to implement

Easy to retrofit stations
Efficient with space

Wheels guided by secure chanel
Easy to use

Legend: S - Safety; A - Accessibility; C - Convienance; D - Directness; C - Cost

Drawbacks

Requires a storefront with sufficient
storage space

No guarantee that a tenant will rent out
the space and set up shop

Potential for site to sit vacant if there are
no interested businesses

Typically must be designed and built
during the initial station construction
Requires frequent maintenance

May require staffing for security
purposes

Question of who pays for the associated
costs

Protection from vandalism and theft an
issue

Requires maintenance to ensure proper
functioning

May require additional education for
people to learn how to use

Important to consider the type of
material being used, as metal and
concrete have different properties and
advantages to disadvantages

Vignette
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Intervention Indicators Specifications Benefits
Elevators S * Elevator * Benefits other users, including those
e Two or more floors with wheelchairs and strollers
e Can be built to match the station’s
demand

Double-wide fare gate * Benefits other users, including those
with wheelchairs and strollers

Accessible
entry gates

YO OTJO»
()el [ Hle ) [ [))

Legend: S - Safety; A - Accessibility; C - Convienance; D - Directness; C - Cost

Indicator Definitions

Safety - Refers to the safety of a bicyclist when entering
the station until they board a train and the ability of an
intervention to lower conflicts with other transit users.

Accessibility - Refers to suitability of the intervention for all
ages and abilities.

Convenience - Refers to the ease of use of a the facility
through the intervention, the comfort provided by the
intervention, and the ability for the intervention to reduce
barriers.

Directness - Refers to if an intervention assists or
disadvantages a cyclists in traveling to their destination
and if the intervention provides continuity from roadway to
platform.

Cost - Refers to the relative cost to other similar
interventions.
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Drawbacks

Requires a considerable amount of space
Costly to implement

Requires ongoing maintenance

Prone to vandalism

Occupies twice the space of one fare
gate

Vignette




Appendix F: Peak Hour Traffic Volume - Arbutus Street
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Appendix G: Peak Hour Traffic Volume - Cambie Street
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Appendix H: Peak Hour Traffic Volume - Commercial Drive
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Appendix J: Interm Alternatives - Cambie Street
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