5. ALTERNATIVE METHODS OF IMPROVING
PUBLIC TRANSIT

This chapter describes the analysis and initial screening of the alternative
methods of improving public transit in the Study Area. Both the 1995
HOV/Rapid Transit Study and the Region’s subsequent Transportation
Master Plan (TMP) completed in 2002, recommended the introduction of
rapid transit service as the most effective method of achieving a significant
increase in transit mode split for the major travel patterns within the Region
and across its boundary with Toronto. These studies analyzed a range of
corridors leading to the rapid transit network of north-south and east-west
corridors recommended in the TMP for implementation by 2031. As a first
step in assessing the alternative methods, the findings of both prior studies
provide the basis for the initial screening of east-west corridor alternatives.

Secondly, the potential rapid transit technologies are introduced and
evaluated for application on the network. Following this network-wide
technology screening, the analysis focuses on the Highway 7 Corridor study
area (including the Vaughan North-South Link Corridor) for an assessment
and initial screening of route alternatives. As a precursor to the detailed
evaluation of rapid transit alignments along the routes, described in
Chapter 8, this chapter then compares generic alternatives for location of
surface rapid transit infrastructure in a road right-of-way forming all or part
of a route.

5.1 RAPID TRANSIT CORRIDORS

Primary corridor alternatives were developed mostly on the basis of
potential ridership within the study area set up in the York Region
HOV/Rapid Transit Study (1995) and Highway 7 Corridor Transitway
Environmental Assessment Need and Justification (2002). As well, the
location of the planned regional centres and the potential subway
extensions in Toronto were a significant determinant in developing potential
network configurations during these studies. The updated ridership
analysis undertaken in the Need and Justification (N&J) study, as described
in Section 5.4, confirmed the findings of the York Region HOV/Rapid
Transit Study (HOV/RT Study) as to the high demand corridors in the
Region.

The rapid transit network consists of three north-south corridors identified in
the previous studies including the Yonge Street Transitway Need and
Justification Study (2002). Two of the corridors are:

» Yonge Street and Highway 404 corridors in combination with sections
of the GO Transit Richmond Hill and Bradford rail corridors; and

» Highway 404/ Leslie/Woodbine and Markham Road corridors south of
Highways 7/407 in the east.

These two corridors are being studied separately in three concurrent EA
studies, which comprise this study, the Yonge Street Corridor Public Transit
Improvements EA, the North Yonge Street Corridor EA, and the Markham
North-South Link EA.

The selection of the third north-south corridor and a primary east-west
corridor in the Region is discussed in detail in the following sections.

5.1.1 Screening of Broad Transportation Corridor Alternatives

5.1.1.1 General Objectives for Corridors

In identifying the Corridor Alternatives for the east-west roads and rapid
transit improvements for the southern part of York Region in the west, the
following general objectives have been identified:

» Provide access to the major Regional Centres in the corridors;

» Allow access to major generators/ attractors of potential ridership, such
as employment centres, hospitals, universities, community facilities;

» Service existing medium to high-density residential development;

» Provide inter-connectivity with other modes, such as the 400 series
highways to promote park-and-ride;

» Facilitate network inter-connectivity with existing and planned GO
Transit and TTC services;

» Promote opportunities for intensification of development or new transit-
oriented development in un-developed parts of the Corridor;

» Minimize the impact on environmentally sensitive features in the
Corridor; and

» Feasible implementation in potential rights-of-way.

Generally, the Corridor Alternatives could consist of different route
combinations and the route options available follow the existing east-west
arterial road rights-of-way, as these represent the only continuous routes
along the mostly developed corridor.

The Study Area extends from Major Mackenzie Drive in the north to Steeles
Avenue to the south and from the York-Peel Boundary to the west and
York-Durham Boundary to the east. The CN Railway’s York Subdivision
represents another possible route in the entire Corridor; however, it was not
included for further analysis, due to the high volume of freight traffic using
the existing tracks and the incompatibility of the candidate transit
technologies with the heavy rail freight traffic. Placing Light Rail Transit
(LRT) in such rights-of-way requires either strengthened vehicles to
withstand collision loadings or significant separation of transit and heavy rail

tracks and is not generally practical in the constrained right-of-way of the
York Subdivision.

5.1.1.2 Identification of East-West Corridor Alternatives

Route options for surface rapid transit have been identified on a segment-
by-segment basis for the four Segments noted below. These routes are
listed below and illustrated in Figure 5.1-1.

Most of the route options extend the full length of the Corridor in an east-
west direction. Short north-south elements were included to assess the
merits of transferring from one east-west route to another.

Segment ‘A’:  York / Peel Boundary to Highway 400 (Vaughan
Corporate Centre VCC)

Available route options comprise:

a) Major Mackenzie Drive
b) Rutherford Road

¢) Langstaff Road

d) Highway 7

e) Highway 407

f) Steeles Avenue

Segment ‘B’:  Highway 400 (VCC) to Yonge Street (Richmond Hill
Centre / Bayview Glen)

Route options available include:

a) Major Mackenzie Drive

b) Rutherford Road / Carrville Road

c) Langstaff Road between Highway 400 and Dufferin Street
d) Highway 7

e) Highway 407

f) Centre Street between Dufferin Street and Yonge Street
g) Vaughan Corporate Centre (VCC) to York University

h) Bathurst Street between Steeles Avenue and Highway 7
i) Jane Street and Steeles Avenue

i) Steeles Avenue

Segment ‘C’:  Yonge Street (Richmond Hill Centre/Bayview Glen) to
Kennedy Road (Markham Centre)

Available route options consist of:

a) Major Mackenzie Drive
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b)

d)

)
h)

Segment ‘D’:

Sixteenth Avenue

Highway 7

Highway 7 combined with a new right-of-way through Markham Town
Centre

Highway 407

John Street - Alden Road — Fourteenth Avenue

Steeles Avenue and Stouffville GO line right-of-way

Hydro right-of-way east of Warden Ave. between Markham Town
Centre and Steeles Avenue

5.1.1.3 Assessment /Evaluation of Alternative Routes

Figure 5.1-2.

Kennedy Road (Markham Centre) to York / Durham
Boundary

Route options available include:

a)
b)
c)
d)
e)
f)
9)

The route options listed above were assessed in terms of the general
objectives noted in Section 5.1.1.1. An initial evaluation was undertaken to
screen out alternatives that clearly would not meet the needs of rapid transit
in the Corridor and/or may not be feasible due to significant community or
environmental impact or unacceptable property requirements. The findings
of this evaluation are presented below in tabular form in Tables 5.1-1 to
5.1-4, on a segment by segment basis and summarized graphically in

Table 5.1-1

Preliminary Screening of Route Options

Segment A: York/Peel Boundary — Highway 400

Major Mackenzie Drive 3)

Sixteenth Avenue
Stouffville GO Line right-of-way
Highway 7

Major Mackenzie Drive

Route eliminated from
further consideration

Major Mackenzie Drive provides a mostly continuous route through
the segment but could not accommodate rapid transit without
mitigation of impact on the Kortright Centre for Conservation at
Pine Valley Dr. Also, this route would not serve any regional
centre, development node or redevelopment opportunity and offers
no inter-connection with GO Transit or other transit mode.

Highway 407
Fourteenth Avenue
Steeles Avenue

SEGMENT A SEGMENT B
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Figure 5.1-1
Rapid Transit Route Options Considered

Table 5.1-1

Preliminary Screening of Route Options

Segment A: York/Peel Boundary — Highway 400

b)  Rutherford Road Rutherford Road provides a continuous route through the segment
but would require mitigation of impact on the Kortright Centre
property at Pine Valley Dr. Although a future GO Station is
proposed where the route crosses the proposed Bolton GO line,
this route serves only one regional centre (Cambridge Mills

Route eliminated from Shopping Centre), major development node or significant re-
further consideration development opportunity.

c) Langstaff Road Langstaff Road neither provides a continuous route through the
segment nor serves any regional centre, major development node

Route eliminated from or significant re-development opportunity. Also, it is discontinuous
further consideration in the adjacent segment.

d) Highway 7 Highway 7 provides a continuous route through the segment,
serves both the proposed Vaughan Corporate Centre (VCC) and
the proposed development node west of Highway 27. Rapid transit

Route retained for could be accommodated without major community or
detailed evaluation environmental impact.

e) Highway 407 Highway 407 provides a continuous route through the segment
and contains protection for a transit right-of-way. While it would
serve the proposed VCC indirectly, it is south of the proposed

Route retained for Highway 27 development node. Rapid transit could be
detailed evaluation accommodated without major community or environmental impact.

f)  Steeles Avenue Although continuous in this segment, Steeles Avenue serves none
of a regional centre, major development node or significant

Route eliminated from redevelopment opportunity.
further consideration
Table 5.1-2
Preliminary Screening of Route Options
Segment B: Highway 400 - Yonge Street

a) Major Mackenzie Drive | Major Mackenzie Drive provides a continuous route through the
segment. Although it serves Canada’s Wonderland, York Central
Hospital and Richmond Hill GO Station, this route would not serve
the proposed Vaughan and Richmond Hill regional centres. Other

Route eliminated from development nodes served or redevelopment opportunities are
further consideration limited.

b)  Rutherford Road Rutherford Road combined with Carrville Road provides a
continuous route through the segment and a connection to GO
Transit's Bradford line near Keele St. Although this route serves
the proposed Cambridge Mills Centre and the Hillcrest Mall area in
Richmond Hill, it passes north of the proposed Richmond Hill

Route eliminated from Regional Centre. Most adjacent development is single family
further consideration residential with limited opportunity for higher density development.

c) Highway 7 Although it requires a north-south jog, Highway7 provides a

Route retained for
detailed evaluation.

continuous route in the segment. Both the proposed Vaughan
Corporate and Richmond Hill Regional Centres are served and
rapid transit could be inserted without unacceptable community or
environmental impact. Also, it offers access to a future Bradford
Line GO Station and significant land use redevelopment potential.
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Table 5.1-2

Preliminary Screening of Route Options
Segment B: Highway 400 — Yonge Street

Table 5.1-3

Preliminary Screening of Route Options

Segment C: Yonge Street — Kennedy Road

e) Highway 407 The protected Highway 407 transitway right-of-way continues
across this segment offering indirect access to the Richmond Hill
Centre node but bypassing most of the Highway 404 / Highway 7
employment area. Community and environmental impacts of rapid

Route retained for transit insertion would be minimal along this route segment but
detailed evaluation access to new higher density development could be problematic.

f)  John Street/Alden This composite route is less continuous across the segment, the

Road/14" Avenue available right-of-way is limited and the route does not provide
access to any regional centres or development nodes. Community
impacts from rapid transit insertion would be significant and could
be unacceptable. Inter-connection with the Richmond Hill GO Line

Route eliminated from is feasible. While adjacent land use includes some commercial,

further consideration residential densities are mostly low.

g) Steeles Avenue Steeles Avenue offers a continuous route across this segment but
no opportunity to interchange with the Richmond Hill GO Line.
While the adjacent land use is primarily mature low to medium-
density residential, there is limited opportunity for redevelopment.

Route retained for The route could provide a link between Highway 404 corridor and

detailed evaluation an extended Yonge subway line.
Table 5.1-4
Preliminary Screening of Route Options
Segment D: Kennedy Road - York/Durham Boundary

a) Major Mackenzie Drive | As in the adjacent segment, Major Mackenzie Drive does not serve
any major traffic generating nodes such as Markville Shopping
Centre or Markham-Stouffville Hospital and, in addition, is not
continuous. While connection to the proposed Mount Joy GO

Route eliminated from Station is feasible, adjacent mostly low-density land use does not

further consideration support rapid transit.

b)  Sixteenth Avenue As in the adjacent segment, Sixteenth Ave. does not serve any
major traffic generating nodes directly although it is continuous.
While indirect connection to the proposed Mount Joy GO Station is

Route eliminated from feasible, adjacent mostly low-density residential land use does not

further consideration support rapid transit.

c) Stouffville GO Line The Stouffville GO Line north of Highway 7 offers an opportunity to
serve existing and developing residential areas north of 16t Ave.
and the Cornell Community. However, the route would not serve

Route retained for the Markham-Stouffville Hospital area and accommodating transit

detailed evaluation in the existing rail R.O.W. may be impractical.

d) Highway 7 Highway 7 is continuous to the regional boundary and beyond,
serves Markville Shopping Centre directly and also offers a
feasible connection to the Markham-Stouffville hospital and the
higher-density Cornell development. New development opportunity

Route retained for exists east of Ninth line on the south side of the route. Mitigation of

detailed evaluation community and environmental impacts will be necessary.

e) Highway 407 Highway 407 continues across the entire segment and beyond into

Route retained for
detailed evaluation

Durham Region. Access to major ridership generators such as
Markville Shopping Centre and the Hospital is indirect only. N-S
link to Hospital would serve Ninth Line development opportunity.
Protected transit Right-of-way on Highway 407 minimizes
community / environmental impact.

Table 5.1-4
Preliminary Screening of Route Options
Segment D: Kennedy Road - York/Durham Boundary

f)  Fourteenth Avenue Fourteenth Avenue, although continuous across the segment, is
remote from major ridership generators. The adjacent land use is
mainly low-density residential or commercial. Some community

and environmental impacts may be unacceptable.

Route eliminated from
further consideration

g) Steeles Avenue Steeles Avenue, although continuous across the segment, is
remote from major ridership generators. The adjacent land use is
mainly low-density residential or recreational. Some community
and environmental impacts may be unacceptable such as the

Rouge Valley Park.

Route eliminated from
further consideration

5.1.1.4 Short-List of Rapid Transit Corridors with Route Options

Based on the segment-by-segment assessments presented in Tables 5.1-1

to 5.1-4 inclusive, a short-list of rapid transit corridors with route options

was identified for further assessment in the second step in the alternatives

analysis process. The short listed corridors, namely Highway 7 Corridor

and a Vaughan North-South Link, are shown on Figure 5.1-2 and

summarized below:

Segment ‘A’:  York/Peel Boundary — Highway 400

» Highway 7

» Highway 407.

Segment ‘B’:  Highway 400 to Yonge Street

» Highway 7

» Highway 407/Hydro Right-of-Way

» Jane Street and Steeles Avenue to create a Vaughan North-South link
from the Vaughan Corporate Centre (VCC) to York University (the third
north-south corridor)

» Centre Street between Highway 7 and Bathurst St. returning north to
Highway 7 on Bathurst St.

Segment ‘C’:  Yonge Street to Kennedy Road

» Highway 7

» Highway 7 with a diversion through the planned Markham Centre

» Highway 407

» Steeles Avenue linking Don Mills Subway Station to the Markham

Centre (confirming the HOV/RT Study for the proposed Markham
North-South Link Corridor)

d) Highway 407 and Hydro |The protected transit right-of-way along Highway 407 continues

right-of-way through the segment. Adjacent Hydro ROW is also available as a

potential alignment. Although it does not serve the proposed VCC

and Richmond Hill Centre directly, passing to the south, the route

allows insertion of rapid transit with minimal community or

Route retained for environmental impact. Access to adjacent local trip generators is
detailed evaluation confined to major interchange nodes which could be problematic.

e)  Jane Street and Steeles |Steeles Avenue offers a continuous route across the segment and

Avenue while it does not serve the VCC and Richmond Hill Regional

Centres directly, it provides direct access to York University.
Route retained for North-south rapid transit links from the centres to Steeles Ave. are
detailed evaluation feasible on Jane and Bathurst or Yonge Street. The impact of
including north-south  |inserting rapid transit between Jane and Yonge St. could be
links mitigated.

g) Centre Street Centre Street is a continuation of the Highway7 ROW where it jogs
northward at Dufferin Street, provides access to the Promenade
Shopping Centre area and a more southern direct link to the Yonge
corridor. While it is more remote from expanding communities
north of Highway 7, it allows more rapid access to the Finch

Route retained for Subway Station. Adjacent communities are sensitive to insertion of
detailed evaluation rapid transit and effective mitigation of impacts will be required.
Table 5.1-3
Preliminary Screening of Route Options
Segment C: Yonge Street — Kennedy Road

a) Major Mackenzie Drive  |Major Mackenzie Drive provides a continuous route across this
segment. Although it allows a direct connection to the Richmond
Hill GO Station, it does not serve any regional centres and passes
north of the Beaver Creek employment area. Also, it offers limited

Route eliminated from opportunity to serve future higher density development as adjacent
further consideration land use is zoned as mostly lower density residential.

b)  Sixteenth Avenue Sixteenth Avenue provides a continuation of Carrville Road at
Yonge Street and across the segment to Kennedy Road. Although
it provides access to Hillcrest Mall and the north side of Beaver
Creek employment area, it bypasses the proposed Richmond Hill

Route eliminated from and Markham Centres and offers little opportunity to serve higher
further consideration density re-development given the existing residential land use.

c) Highway 7 Highway 7 is a continuous route across the segment serving the
proposed Richmond Hill Centre, the Highway 404 / Highway 7
employment area and the north edge of the Markham Centre. It
allows inter-connection with GO Rail at the Langstaff station and
the proposed Yonge Street transitway at the same node. Direct
connection at GO Unionville Station is not feasible. Higher density

Route retained for development opportunities exist and environmental impact would
detailed evaluation be limited to Unionville.

d) Highway 7 & new This composite route can be made continuous and would serve the
Markham Town Centre  Markham Centre directly. Opportunities for higher density
ROW. residential and commercial development exist and a direct

connection could be made to the Unionvile GO Station.
Route retained for Community and environmental impact could be mitigated through
detailed evaluation the Markham Centre planning process.
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Highway 7 Corridor and Vaughan North-South Link will be carried forward
as two of the corridors considered in the rapid transit network analysis in
Section 5.2.2 in order to assess the technology alternatives.

The analysis to select a preferred route within the combination of the
subject corridors is described later in this chapter in Section 5.3. Using
existing transportation corridors such as these mitigates the impact of new
rights-of-way on existing and planned development in the highly urbanized
portions of the study area.

Rapid Transit Corridors — Highway 7 Corridor and Vaughan North-South Link

5.2 RAPID TRANSIT TECHNOLOGIES

There are seven primary categories of transit technology that should be
considered in developing a response to the need for rapid transit in the
Highway 7 Corridor. While there is a much larger variety of vehicles and
right-of-way conditions in the public transit arena, generally, the
technologies can be grouped into the categories listed below.

Conventional Bus Service;

Bus Rapid Transit;

Light Rail Transit;

Automated Light Rail Transit — a version of the Automated Guideway
Transit;

Commuter Rail - diesel locomotive-hauled or multiple units; and

» Subway - heavy rail electric technology.

YV V V VY

Moving down the list, the technologies require a greater degree of physical
separation from adjacent traffic and land use, but as a result, provide a

higher quality of service and ridership capacity. As with many technology
choice decisions, the preferred solution for any given corridor will be a
trade-off between several factors. Cost and exclusivity of right-of-way will
be balanced against implementation flexibility and long-term capacity
(ridership) requirements.

Each of the technologies was described and assessed by considering four
major areas: vehicles, station stops, right-of-way requirements and

implementation issues. An outline of the respective characteristics of each
option follows is presented in the next section.

5.2.1 Characteristics of Rapid Transit Technology Alternatives

5.2.1.1 Conventional Bus Service

This technology option can best be described as the status quo. A fleet of
conventional transit buses
would operate on one or
more east-west routes, in
mixed traffic, providing an
increased level of service
in the corridor. Facilities at
stops could be upgraded
to provide a more visible
service, but the existing
roads would provide the
operating rights-of-ways.

Vehicles

This option would use a fleet of conventional transit buses. They could be
the standard 9 - 12m length or articulated 18m length buses and may be
combined with smaller buses for segments of the corridor where demand is
lower.  Modern, low-floor buses would likely be used to increase
accessibility of the service to all segments of society.

Vehicle capacity ranges from 60 - 80 passengers with approximately 40
seats. Average operating speed in mixed traffic is usually scheduled at 15 -
18 km per hour, including stops. Hourly passenger volumes depend on
scheduled headway and size of vehicles, with 2 - 3 minute service, as an
example providing a potential capacity of 1,200 - 2,400 passengers per
hour per direction. This capacity is often provided incrementally by buses
entering the corridor from neighbourhood circulation at various points along
the route. High volume corridors with several feeder routes can result in
peak hour volumes of 5,000 - 6,000 passengers in the peak direction after
buses have merged in the corridor and operate at headways of less than
one minute.
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In some applications, the buses are given a distinct livery and operate
exclusively on the route for which they are designed.

Station Stops

Existing bus stops combined with enhanced bus stops could be used to
provide access to the system. Bus shelters and expanded bus waiting
areas would be provided at higher use stops.

Distinct shelters, benches, stop treatments, lighting, colours, banners or
poles can also be used to highlight or brand the service. A consistent

approach would be used at all stops along the corridor to define the system.

Right-of-Way Requirements

Right-of-way requirements are minimal, as the vehicles would operate on
existing roadways within the existing road allowance. Some additional land
may be required at station stops. Minor lane additions for bus bays and
gueue jump lanes would be required to allow skip-stop and express bus
operation but, generally, this option uses the existing road allowance.

Implementation

Implementation is relatively easy if buses were chosen as only improved
bus stops and an augmented fleet are required to initiate a new service.
More elaborate station stops could be installed as and when needed.
Vehicle procurement would follow the traditional timeframes, with the
potential to use existing buses on the route in the interim if immediate,
staged implementation was required. Priority signal systems or other
congestion reducing measures could enhance service reliability thus
promoting ridership growth.

Overall Assessment

This option provides flexibility and ease of implementation, but is
constrained to the level of service of conventional transit. Improved
frequencies and definition of a distinct service can be provided, but service
reliability and speed will continue to be congestion-dependent as buses will
operate, for the most part, in mixed traffic.

5.2.1.2 Bus Rapid Transit (BRT)

This technology category consists of the operation of conventional transit
vehicles, or purpose built rubber-tired vehicles, or both, on an exclusive or
partially exclusive right-of-way to provide a higher quality rapid transit
service than conventional bus service, nearer to that of high speed rail-
based systems.

Commonly known as a Transitway or Bus Rapid Transit (BRT), this option
provides a travel time advantage over conventional bus service by
removing the transit vehicles from general traffic over all or part of the route.
However, the services may still be subject to delays at intersections that are
not grade-separated.

At the same time, the use of conventional buses allows for route interlining.
Local routes are circulated through neighbourhoods and then enter the
transitway for a direct connection to major centres along the rapid transit
corridor. This flexibility reduces the need for transfers and provides a
convenient, higher speed trip along the transitway route.

Guided BRT is a variation of this technology that has been under
development over the past decade but is only now being pursued as an
intermediate capacity lower cost alternative to rail-based rapid transit. Its
primary feature is the guidance of rubber-tired vehicles by various means to
achieve a segregated right-of-way of minimum width combined with the
flexibility to operate unguided on normal road pavements away from the
transitway or guideway.

Examples in service include the German O-Bahn system in Adelaide,
Australia; Bombardier’s single-rail electric GLT vehicles in French cities and
Civis optically-guided articulated buses in Rouen, France and Las Vegas.
Conventional buses fitted with horizontal guiding wheels are operating on
short constrained segments on German transit networks such as in Essen
and in Leeds, UK.

Vehicles

Since this technology is based on a paved right-of-way (transitway),
conventional transit vehicles of all sizes can be used in addition to purpose-
built, larger rubber-tired vehicles. The latter are evolving as “tram-like” low-
floor streamlined vehicles with either diesel, electric or hybrid propulsion.
While conventional vehicles can join the transitway after circulating through

adjacent  neighbourhoods,
the purpose-built vehicles
are generally used for line
haul services on the
transitway itself.

As the transitway is a
separate roadway, longer
double articulated buses are
used in some cities in Europe and South America to provide a higher
capacity line haul service. Vehicle capacity ranges from 60 - 80
passengers for conventional buses to 100 - 130 passengers for articulated
and purpose-built buses depending on length.

Guidance systems offered include a central, retractable steel wheel guided
by an embedded steel rail, raised curbs guiding small horizontally mounted
rubber wheels and more recently optical or magnetic guidance by strips in
the centre of the roadway. Optical guidance, as currently offered, requires
measures to keep guidance markings exposed on the pavement in a winter
environment. Propulsion for the purpose-built vehicles can be either diesel-
electric, overhead electrification or a hybrid of both.

On a completely separate right-of-way, average speeds of 20 - 35 km per
hour, including stops, can be achieved. Speed reduces as the level of
separation from general traffic is decreased, such as through signalized
intersections.  Transitway capacity ranges from the upper end of
conventional bus transit, about 4,000 up to 12,000 passengers per hour, if
vehicles are operated at headways less than a minute.

Station Stops

Formal stations at key locations along the route are provided. Station
spacing (0.8 - 1.5km) is generally larger than for mixed traffic bus operation,
and would be focused at major cross street intersections and at major trip
origins and destinations.

Station stops on systems using guided BRT technology are generally
similar to the range found on un-guided BRT systems. One main difference
is that provision to overtake is not often provided as these systems are
operated more like light rail systems. Another rail-like feature is the ability
to load and unload at platforms with a small clearance due to the guidance
system allowing more precise docking. The stations can vary from simple
curb-height platforms and shelters to more elaborate enclosed, intermodal
facilities with fare pre-payment, park-and-ride and feeder bus transfer
areas.

The stations can range from shelters on simple curb-height platforms, to
large inter-modal transfer stations at key locations with park-and-ride lots
and passenger pick-up/drop-off facilities. Transitions for vehicles to enter or
leave the transitway are included at strategic locations. Facilities at stations
are aimed at a high level of convenience and comfort with enclosures
providing more protection from the elements. Equipment to allow fares to
be paid before boarding should be included to reduce boarding time and a
consistent design philosophy reinforces the transitway concept to enhance
public recognition and perception of the overall service.

Right-of-Way Requirements

Transitways for BRT can be developed in a variety of ways depending on
the local road network and the right-of-way available. They can comprise:
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» Shoulder lanes of a highway;

» Physically separated lanes in the median or along one or both sides of
an existing road; and

» A separate road right-of-way accessible only to transit vehicles.

The key objective in developing a BRT transitway is to provide a separate
lane or roadway for the transit vehicles to improve average operating speed
and increase service reliability. Typically, a width of 10 - 12 metres is
required to develop a segregated bi-directional transitway allowing for
drainage and separators, such as landscaped median islands or rumble
strips. At stations or stops a larger right-of-way is needed to accommodate
platforms (approx. 3 - 4 m wide) and passenger accessways. If the
operation assumes that express service will overtake local service at
stations, a much larger local right-of-way, up to 16 m, may be needed for
stopping lanes each side of the through lanes.

Transitways can cross major streets at new or existing intersections.
Priority measures to reduce transit delays are often incorporated to assist in
keeping average speeds high.

Usually, the right-of-way for guided systems is fully segregated. However,
in the case of systems with single rail, optical or magnetic guidance, the
guideway can cross street intersections at grade. At-grade intersections
are also possible with curb-guided systems if a transition section can be
developed each side of the crossing. The guidance system permits a
narrower right-of-way of between 7.5 and 8 metres in width including a
separator treatment. If overhead electric propulsion is used, poles to
support the catenary system must be installed in the right-of-way or the
system must be supported by suspension from lighting poles.

Implementation

Given the range of right-of-way types noted above, implementation of a
BRT system offers significant design and construction staging flexibility.
The infrastructure along a corridor can be implemented in segments with
progressively greater segregation from general traffic as the demand
increases. Also, a fully segregated segment can be operated with partial-
segregation or mixed traffic sections each side permitting staged
investment in the implementation of the facility. However, a certain
minimum investment must be made to achieve a noticeable impact on
transit travel times and to attract the travelling public to any new transitway
service.

Guided rubber-tired systems also permit some flexibility in staging of their
implementation if diesel-powered vehicles are used and they are suitable to
operate in non-guided mode in conventional reserved bus lanes. This
would allow implementation by segment along the corridor. However, if

electric vehicles were adopted, the optimal minimum length of guided
segment would be in the 7 - 10 km range to justify the investment in
infrastructure and more costly vehicles.

At this time guided technology has not been operated in North America
although a demonstration project in Las Vegas is planned to go into service
in 2004. Also, the city of Eugene in Oregon is planning a system based on
this technology.

Overall Assessment

While the primary attraction of BRT technology is the implementation
flexibility discussed above, there are two principal concerns expressed in
the industry. These are firstly, that the technology is not sufficiently
innovative and comfortable to encourage a major shift to transit by choice
patrons, and secondly, that the infrastructure is not perceived as permanent
enough to be a catalyst for major transit oriented development and
commercial investment.

In many people’s minds it is still just a bus service regardless of the
improved frequency, travel time and convenience. Nevertheless, Ottawa’s
significant investment of $680 million, in current dollars excluding vehicles,
has over the past two decades produced a well-utilized, showcase system
in the North American transit industry. Also, Ottawa operates only
conventional standard and articulated buses as their transitway vehicles.

Guided BRT technology offers an interesting compromise between bus-
based rapid transit and LRT variants in that it can operate in both guided
and non-guided mode and the vehicle design is more representative of rail
vehicles such as streetcars. These features offer more implementation
flexibility than rail as well as overcoming the negative perception of bus
transit by some potential riders with choice.

While the technology inherently shows potential as a cost-effective and
attractive option, the lack of an extensive in-service record, particularly in a
climate such as in Canada, adds an element of risk in considering its
suitability for York Region.

5.2.1.3 Light Rail Transit

Light Rail Transit (LRT), has evolved from the electric streetcar or tramway
systems operated in the mid to late 1900s. In its current form, it usually
comprises electric rail vehicles operating singly or coupled to form short
trains on a patrtially or fully segregated right-of-way.

Generally, the trains operate independently of other traffic except where
intersections are crossed at-grade. The electrification is mostly an

overhead catenary system allowing safe operation through such
intersections and parallel to other traffic lanes. Being a fixed guideway
steel-wheel on steel-rail technology, LRT requires that passengers transfer
from feeder bus routes, necessitating inter-modal transfer stations at key
locations to pick up and drop off passengers.

Vehicles

Most LRT vehicles are electric,
although a few diesel-
propelled variants are now
becoming available, primarily 8
for use on existing or [
converted railway lines.
Modern LRT vehicles are
designed to carry 120 - 170
passengers, with a seating
capacity of 45 - 70, and have [
low floors over 70 - 100% of their length.

As the system ridership increases longer trains of 3 or 4 cars can also be
operated to maximize capacity. Multi-unit trains can carry 600 - 650
passengers in standard configurations and can also be separated to allow
for single or dual vehicle operation in off-peak hours. This flexibility allows
passenger capacity to be tailored to ridership without introducing extremely
wide intervals between trains (headways).

Many newer LRT vehicles are substantially larger than the traditional
streetcar. The vehicles have operating cabs at both ends to allow for bi-
directional operation and can be as large as 2.8 m in width and 29 m in
length. Vehicle construction is now based on the assembly of modular
body units that are articulated to allow the trains to negotiate sharper curves
in the street network.

Where LRT can operate in a separate right-of-way, average speeds of 20 -
50 km/hr are possible depending on station spacing and intersection
priority. High levels of reliability can be achieved.

Station Stops

Station stops are generally spaced more widely than for bus or transitway
systems. In commercial centres, stations can be 400 - 600 metres apart,
with the spacing increasing along less densely-developed portions of the
line. Typical suburban stop spacing can be in the 800 - 1,000 m range,
wider if necessary.
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Platforms at the stations are generally matched to the height of the vehicle
floor. The current generation of LRT vehicles is being designed with low
floors, which allow for easy passenger movements and low platform station
stops. Where high floor vehicles are used, high platforms are desirable or
steps on the vehicle can be used to board and alight. A few vehicles have
the potential to operate at both high and low platform station stops, but
generally all stops in the system are set to the same platform height. This
can be a design constraint on the system.

Stops can comprise simple curb-height platforms and shelters or more
elaborate enclosed, intermodal stations with facilities for transfer from

feeder buses and park-and-ride.

Right-of-Way Requirements

LRT requires an 8 - 10 metre wide right-of-way. Generally, it is separated
from parallel traffic by a physical barrier such as a curb or curb and railing
treatment. In many cases perpendicular roadways are crossed at-grade
with signalized intersections through which the LRT is often given signal
priority when headways permit.

Since overhead electric propulsion is used, poles to support the catenary
system must be installed in the right-of-way or the system must be
supported by suspension from lighting poles. In some key locations, the
LRT may be grade separated from the road traffic to improve intersection
function or to provide access to a multi-modal station. The grade
separation can be either overhead or below grade.

Right-of-way along rail lines requires additional space for safety clearances.
Operation along existing railway lines requires complete separation of
freight traffic and LRT traffic. Normally, LRT vehicles do not comply with
railway impact loading requirements. Where LRT service shares existing
rail lines, LRT operation is restricted to hours when no freight traffic is
allowed on the line.

Implementation

LRT is usually implemented in stages after an initial operating segment is in
service. The initial operating segment is generally at least 8 - 10 km in
length to make the initial investment viable. This segment must also be
connected to a storage and maintenance facility that is required to support
the line. These operating considerations make the initial capital cost
relatively high.

Expansion of LRT systems can proceed in segments as short as a single
station, but most are expanded in longer segments sometimes with
intermediate partial openings for revenue service. This is done primarily to

minimize mobilization costs associated with starting and stopping
construction activity.

Overall Assessment

Light rail transit has, over the past three decades, emerged as a cost-
effective solution for corridors where the travel demand may never reach
levels that justify the high capital investment necessary for subway or high
capacity, fully- segregated, automated systems. Experience in medium-
sized cities, such as Calgary, has shown that incremental development of a
network over ten or more years can provide the backbone of an attractive,
efficient rapid transit system. Calgary’s 3-line, 29 km network, now being
expanded, was constructed in the eighties for $860 million, in current
dollars including vehicle costs.

5.2.1.4 Automated LRT

The primary consequence
of implementing automated
LRT (ALRT) systems such
as those in Vancouver,
Scarborough and Lille,
France is that the
automated driverless (in
most cases)  operation
requires that the rail right-
of-way be totally separated
from other traffic over its
entire length. This implies the need for significant investment in initial
infrastructure to grade separate the system from all roads crossing the
right-of-way.  Vancouver's elevated Skytrain is an example as is
Scarborough’s use of part of the segregated GO Stouffville line right-of-way
with grade separated crossings.

On the other hand, a major benefit of the larger initial investment is the
ability to expand the capacity of these systems to subway capacity levels by
increasing the frequency of the trains under automatic control without major
unit operating cost increases.

Automated LRT systems have electric propulsion and additional equipment
on the vehicles and along the tracks to achieve computerized automatic
train control. In some automated systems all functions are controlled by the
remote system including door operation.

Vehicles

Automated LRT vehicles also use electric propulsion; however the fully
segregated secure right-of-way allows the power to be distributed to the
vehicles by a third rail at track level. The addition of communications and
computer systems to control and regulate operations reduces the size of
driver cabs, but requires a larger central control facility for the system.

Vancouver's new vehicles comprise a permanently coupled two-car vehicle
with an overall length of 34.7 m and a capacity of 250 passengers. With
trains consisting of two vehicles operated at 1.5 minutes headways, system
capacities around 20,000 passengers per hour per direction are possible.

Station Stops

Station stops are generally spaced more widely than for transitway or
conventional LRT systems. In the CBD, or commercial centre, stations can
be 500 - 800 metres apart, with the distance increasing towards the ends of
a line. Typical suburban spacing can be in the 1 - 1.5 km range, wider if
necessary.

Platforms at the stations are generally matched to the height of the vehicle
floor. The current generation of ALRT vehicles is being designed with high
floors, requiring high platform station stops. Stations tend to be more
elaborate, often elevated to accommodate the fully grade separated right-
of-way and with circulation facilities for the larger ultimate system
passenger capacity.

Right-of-Way Requirements

ALRT requires a 7.5 - 9 metre wide right-of-way. Generally it is elevated or,
if at-grade, separated from parallel traffic by a physical barrier. In all cases
the right-of-way is grade-separated from perpendicular roadways.
Computerized control
systems can react to
intrusions into  the
track area, and can
handle the passenger
interface issues, but
they are not
sufficiently advanced
to handle interaction
with other vehicular
traffic.
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Implementation

ALRT is usually implemented with an initial operating segment of at least 8-
10 km in length and often much longer. This segment must also be
connected to a storage and maintenance facility to support the line.
Vancouver added short extensions to the initial 18 km line and is nearing
completion of a second major line in excess of 10 km. The need for full
segregation precludes interim operation with partial segregation beyond an
initial segment.

As with LRT systems, expansion of ALRT systems can proceed in
segments as short as a single station, but they are often expanded in longer
segments with intermediate partial openings for revenue service. This is
done primarily to minimize high mobilization costs associated with starting
and stopping construction activity.

Overall Assessment

Automated LRT offers significant benefits if the high initial investment can
be recovered by carrying large passenger volume growth in the mid to long-
term periods of the system life. In corridors where peak demand is unlikely
to ever exceed 10,000 - 15,000 passengers per hour, the investment
cannot be justified despite reduced operating costs achieved by using
centralized control for driverless train operation.

5.2.1.5 Commuter Rail

North-south GO Transit service provides an example of the commuter rail
technology in York Region. A new commuter rail service would have similar
operating characteristics and would require a dedicated corridor designed
to standards similar to the existing rail corridors. This would limit the route
opportunities and result in a limited service with wide station spacing.

The only east-west rail line existing near the Highway 7 corridor is the CN
York Subdivision that parallels the Region’s southern boundary south of
Highway 407 for most of the corridor. Being CN’s main east west route
through the GTA it carries significant freight traffic to and from their major
McMillan yard in Vaughan. Consequently commuter service could not be
added to this line without adding tracks and grade separations with the
north-south GO lines.

Also, commuter rail technology is generally used to carry large volumes of
passengers to a central work zone on a limited stop fixed schedule as
opposed to the local intra-regional role envisioned for rapid transit in the
Highway 7 corridor.

Passenger volumes on commuter rail lines are heavily dependent on the
frequency of service, which also contributes to its limited effectiveness.

Vehicles

Generally operated on freight or mixed freight/passenger rail corridors, the
vehicles are typically full-sized rail cars. Many systems now use bi-level
cars in the order of 26 metres (85 feet) long.

Commuter rail vehicles are incompatible with low platforms, especially
where accessibility issues are concerned. The “heavy rail” design of the
current GO train vehicles is typical of North American commuter rail
vehicles, generally pulled by diesel locomotives. In Europe, there are now
vehicles available that are self-propelled, diesel or electric multiple units.
Ottawa’s demonstration project is using an example of these regional rail
vehicles supplied by Bombardier. These 48 m long units have a capacity of
285 passengers.

Station Stops

Station stops are generally spaced at 2 - 3 km intervals. The stops are
often multi-modal with parking and bus access to collect passengers from
local neighbourhoods. The larger vehicles and longer trains imply a larger
passenger load which in turn requires larger stations to accommodate
passenger movement.

Right-of-Way Requirements

Commuter rail requires an exclusive right-of-way with limited level
crossings. Signalized gates control all crossings where rail traffic takes
priority over road traffic. Rights-of-way are generally a minimum of 20 m
wide to accommodate side slopes from the track grading.

There are also geometric limitations to commuter rail facilities. Railways
require a relatively flat track profile and space for large radius curves.
These limitations are especially challenging in built-up urban corridors.

Implementation

Similar to LRT and other rail-based systems, an initial operating segment is
usually implemented, with incremental expansion after that. The high cost
to construct the right-of-way and maintenance and storage facilities would
require a significant length of 15 - 20 km for the initial operating segment.
Most new commuter rail services are implemented on existing under-
utilized freight rail lines.

Overall Assessment

As noted above commuter rail technology is usually adopted for long haul
inter-regional services primarily to move large volumes of passengers
commuting to major employment centres in CBDs. Its use in the Highway 7
corridor is not compatible with the objectives for rapid transit in the corridor
and would only make sense as an east-west feeder line to existing north-
south commuter rail corridors.

5.2.1.6 Subway

Subway or heavy rail rapid
transit technology is
traditionally adopted for
congested, densely-developed
urban corridors or to carry
large volumes of passengers
to major CBDs. In most cases
the high cost underground
solution is employed when
space for a surface right-of-
way is not available. As with
automated light rail, establishing a fully segregated right-of-way allows the
use of longer trains at close headways giving a high capacity, high-speed
system such as the Toronto or Montreal systems.

Vehicles

The longer trains, operating mostly in tunnels with larger radius curves, lead
to the general use of rigid body multi-door subway cars with high floors.
Most subways are steel wheel on steel rail systems, the exception being the
Montreal and French rubber-tired systems. The underground system
necessitates electric propulsion with power usually distributed by third rail.
Trains generally comprise a combination of motorized and trailer vehicles
with widths often exceeding 3 m to provide higher capacity than LRT
vehicles.

Station Stops

The fully segregated underground or depressed right-of way results in
complex, costly stations with long platforms and access elements for large
volumes of passengers. In the past, platforms have been high-level to
provide access at vehicle floor level.

Passenger circulation usually requires a concourse with fare-paid zone and
often, an extensive stair/escalator system depending on station depth.
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Feeder bus platforms and park-and-ride facilities are also needed at many
stops.

Right-of-Way Requirements

As subways are generally underground, the right-of-way width required is
dependent on the method of tunnel construction. Cut-and-cover tunnels
usually require a width of 12 - 14 m on the surface while twin bored tunnels
occupy 18 - 20 m at the mid-height of the tunnel. Tunnels must allow a
minimum cover of about 3 m to permit the crossing of utilities.

The alignment required for high-speed subway operation generally consists
of curve radii exceeding 300 m and profile grades of less than 3.5%.

Implementation

Given the established TTC subway network in the Toronto area, any further
implementation of this technology would almost certainly entail an extension
of the existing Yonge and Spadina lines using compatible technology. The
Sheppard Subway project provides a recent example of the investment
needed to expand the subway network in North Toronto. This project
required a capital cost of close to $150 million per km, including
underground stations and rolling stock.

Surface extension of this heavy-rail technology would lower the cost
significantly but developing a right-of-way would add considerable property

acquisition cost and could result in unacceptable environmental impact.

Overall Assessment

The high initial investment cost for subway technology is justifiable only in
corridors with high line-haul ridership potential or as short extensions of an
existing line. Extension of the TTC’s Yonge and Spadina lines northward to
the Highway 7 corridor has merit but further use of this technology as intra-
corridor transit does not seem appropriate given the urban form, land use
and trip generating potential.

5.2.2 Screening of Alternative Technologies

The previous section outlined the key characteristics of the six technologies
that could be considered for the Highway 7 corridor. This section will
provide a comparative evaluation of the technology alternatives to assess
their applicability for the Highway 7 corridor or segments thereof.

As noted earlier on this chapter, conventional bus service reliability and
speed will continue to be congestion-dependent as buses will operate, for

the most part, in mixed traffic. Hence, this alternative is not considered as a
suitable public transit improvement.

High capacity ALRT cannot be supported by existing and planned
development density and dispersion of nodes throughout the corridor
despite the plan for a major regional centre in Markham. Further, visual
intrusion of the elevated ALRT guideway would be problematic in residential
or other sensitive zoning and could not be mitigated. Therefore, ALRT is
not considered as a suitable public transit improvement.

Commuter rail technology was eliminated from further consideration
because its primary purpose is long-haul inter-regional service with wider
station spacing to minimize travel time for long distance commuters. This
function is not compatible with the role defined for rapid transit in the
Highway 7 Corridor.

As a result of this screening, for the comparative evaluation only three of
the six alternatives are assessed to establish their applicability in the

Highway 7 Corridor.

5.2.2.1 Alternative Technologies

Candidate technologies for rapid transit in the Highway 7 Corridor identified
earlier in this chapter of the report include bus rapid transit (BRT), light rail
transit (LRT) and, as an ultimate phase, for the Vaughan North-South Link,
heavy rail in the form of a Spadina Subway extension. As noted in Section
7.2, all alignment alternatives developed for consideration meet the design
criteria for both of the surface technologies, BRT and LRT. In addition, prior
studies have identified subway alignment options meeting the TTC
System’s design criteria.

The transit ridership forecasts for the planning period to horizon year 2021,
described in Section 4.3.1, indicate that the peak direction passenger
volume per hour at the peak load point in the corridor, 2,600 at Markham
Centre, can be carried by both surface technology options. Therefore,
within the study area, system capacity alone will not dictate technology
selection during the planning period. Reliability of operations within
congested portions of the corridor will become a major consideration.

5.2.2.2 Evaluation of Alternative Technologies

In order to assess the merits of various applications of the two surface rapid
transit alternatives, BRT and LRT, a Rapid Transit Network Configuration
Analysis was undertaken to ensure that the findings of EA’'s for each
corridor in the network support a comprehensive and coordinated network
of rapid transit lines and technologies. This analysis was undertaken prior
to making final recommendations in any single corridor, recognizing that

decisions on investment and operations in one corridor will have impacts on
the others and the network as a whole. However, within Toronto it was
assumed that subway extensions to York University and eastward from Don
Mills Road to Scarborough Town Centre would be in service by 2021.

The analysis summarized below focused on the relationships between the
corridors, examining the degree to which decisions on technology, routing
and termini in each corridor will influence, and in turn, was influenced by
decisions in the other corridors.

After an initial screening and assessment of the effects of various Toronto
Subway System extension options, the six network alternatives shown in
Figures 5.2-1 to 5.2-6 were compared. For the network evaluation, two
sets of criteria were developed, one allowing a quantitative assessment and
the other a qualitative comparison. The evaluation comprised analysis of
the alternatives in terms of both sets with the combination forming the basis
for selection of the preferred technology. Criteria used were the following:

5.2.2.2.1 Quantitative Criteria

» Capital cost (total cost of infrastructure and vehicles for full length of
route);

» Operating and maintenance costs (annual cost to operate service
required for projected demand in 2021);

» Ridership to be carried (link volume at the maximum load point in the
peak hour, peak direction and the total incremental daily riders on the
rapid transit network over and above the baseline alternative, bus
service in mixed traffic with some signal priority).

5.2.2.2.2 Qualitative Criteria

> Network connectivity with each technology alternative (direct
connections with other GTA operators and modes, service to logical
termini, ability to provide direct service to most important markets);

» Quality of service provided by each technology alternative (expected
total O/D trip times for key markets, speed and reliability at forecasted
demand levels, proportion of service and ridership under conditions
approaching capacity of alternative);

» Influence of technology alternative on land use (Smart Growth potential
at planned station locations, ability to influence development along
route);

» Effect of technology on environment (significant natural, social and
heritage environmental issues);

» Risk of technology choice (implementation time and difficulty, flexibility
to address changes in expected markets, investment risk if system is
upgraded/ expanded or unexpected changes occur).
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Also, assuming the Yonge subway terminal remains at Finch Station, the
study assessed the practical capacity of the existing and planned facilities
for BRT and LRT alternatives between Finch and Steeles Avenues. It was
determined that operating BRT and LRT vehicles in a shared right-of-way
between Finch and Steeles Avenues was feasible, but would require
reconfiguration of transit access to Finch Station. An allowance for this cost
was included in the evaluation of capital cost estimates of both technology
alternatives.

At this time, it is not possible to be more specific concerning infrastructure
modifications at Finch Station to accommodate the significantly increased
service levels expected in the future (e.g., a BRT or LRT ramp into the
terminal or tunnel section). The need for, and nature of, modifications will
depend on the conclusion of the transitway EA currently being carried out
by the City of Toronto on the portion of Yonge Street between Steeles
Avenue and Finch Station.

The results of the network evaluation are summarized in Tables 5.2-1 and
5.2-2. Actual numerical data reflect the relative merits of the alternatives for
the quantitative criteria while, for the qualitative criteria, the alternatives
have been assessed in terms of their response to the goals of each
criterion. Findings are presented graphically depicting the rating
incrementally from least desirable to most desirable.

Table 5.2-1
Evaluation Matrix (Quantitative)
Baseline | A-1 A-2 A-3 B-1 B-2 B-3
Capital Cost (millions) $525 | $1,056 | $1,800 | $2,000 | $2,700 | $3,030 | $3,230
Capital Cost in Region (millions) $35 $35 | $60 | $60 | $400 | $400 | $400
Annual O & M Cost (millions) $72.5 $102 | $99 | $96.5 |$108.5|$107.5| $104
Additional System Riders N/A 30,000 | 30,000 | 30,000 | 42,500 | 42,500 | 42,500
Table 5.2-2
Evaluation Matrix (Qualitative)
Baseline | A-1 A-2 A-3 B-1 B-2 B-3
Network Connectivity ® ® ® ® ®
Quality of Service o (o) e [ ) [ )
Land Use o (o} ® e e
Environmental Riders [0} [0} ) e ®
Risk o °® [ ®

QUALITY RATING:

Leastdesirable ® O © ® Most desirable
Based on this analysis of the alternatives, the following can be concluded:

1. The implementation of Alternative A-1, the all-BRT alternative as an
initial phase, would provide a high proportion of the benefits of all of the
other rapid transit systems examined.

2. The decision to convert rapid transit service from BRT to LRT will be
based on the need to achieve the benefits of LRT technology or
overcome potential deficiencies in BRT service noted below:

» The higher capacity of LRT vehicles coupled to form trains reduces
the frequency of transit movements through congested
intersections and improves the overall reliability of the rapid transit
service.

» BRT service requiring vehicle frequency over 60 per hour without
full grade separation is likely to lose attractiveness due to difficulties
in maintaining schedule.

» The need for more substantial, potentially grade-separated
infrastructure at the key terminal locations such as Richmond Hill
Centre and Finch subway station will justify design for, and
operation of LRT technology at the outset.

» When ridership levels reach more significant loadings, LRT vehicles
will yield reduced operating costs due to the improved
driver/passenger ratio achieved with LRT.

» When general traffic congestion in the Highway 404/Highway 7
Business Park and interchange areas increases to levels causing
significant delay through signalized intersections, the widening of
interchange bridges should logically coincide with conversion to
LRT technology.

3. The eventual extension of the Yonge subway to Highway 7 is highly
desirable for the Region because:

» It would create a high quality, high passenger volume transit node
at Richmond Hill's Regional Centre providing the intermodal
connection of surface rapid transit (BRT and LRT) lines in all YRTP
corridors to GO Transit commuter rail, inter-regional BRT lines, and
the TTC subway system.

» It would eliminate the double transfer problem with LRT
alternatives,

» It would offer significantly better development opportunities than
any surface rapid transit connection to Finch Subway Station.

» It would overcome a potential problem with Alternatives A-1 through
A-3. By 2021 the high passenger volume using surface transit
(BRT and/or LRT) on Yonge Street moving to and from the Finch
terminal on both TTC and YRTP services will likely test the ability of
a surface transitway to provide a reasonable level and quality of
service.

The above subway extension benefits are based on current projections of
future demand prepared by the Region. At this time, the extension is not
among the TTC's priorities for future subway extension as identified by its
2003 Ridership Growth Strategy and 2001 rapid transit Expansion Study.

5.2.2.3 Strateqgy for Technology Application on Highway 7 Corridor
Transitway

Based on the above conclusions and consideration of the characteristics of
each alternative, the following incremental approach for technology use in
the Highway 7 Corridor and Vaughan North-South Link is proposed to meet
the overall goals of the Region’s strategic rapid transit vision in a cost-
effective and proactive manner:

Step 1: Outside of this EA study and approval process, initiate a higher
frequency, limited stop transit service in the network corridors,
including Highway 7 and the Vaughan N-S Link, with new vehicles
operating initially in mixed traffic and incorporating rapid transit
service features such as multi-door boarding, fare pre-payment
and priority at signalized intersections. This is the Quick Start
Program that the Region has been implementing and it will be in
service at the end of 2005.

Step 2: When EA approvals have been obtained, implement Network
Alternative A-1 incrementally by 2010 initially using BRT
technology in all corridors. The BRT infrastructure would be
constructed to design standards facilitating an ultimate conversion
to LRT technology when warranted. Network design would also
include a master plan for the creation of a major intermodal hub at
Richmond Hill Centre Intermodal Terminal adjacent to the
Langstaff GO Station.

Step 3: By 2012 following monitoring of ridership between 2007 and 2011,
undertake a major review of the rapid transit plan to determine if
the underlying assumptions about growth (population, employment
and other activities), in York Region have taken place and if the
ridership response to the rapid transit service has also met
expectations. During the monitoring, consult with the City of
Toronto and TTC staff in relation to capacity and technology
requirements and service integration. In addition, the
consultations will review the TTC subway extension priorities at
that time to establish if, and when an extension of the Yonge
Subway to Highway 7 will be forthcoming.

Step 4: If the subway extension on Yonge Street to Highway 7 is not
programmed to be in place by 2021, implement Network
Alternative A-2 by 2016 completing the transition from initial BRT
to an LRT line from Finch Avenue to 19" Avenue on Yonge Street.
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If LRT technology is implemented initially on Yonge Street, an extension
from this line eastward along the Highway 7 Corridor rapid transit alignment
to Markham Centre would reinforce the planned growth along Highway 7
(Network Alternatives A-3 or B-3). BRT lanes in Segment C could be
converted to LRT and the higher capacity rail-based service could be
provided at low incremental cost.

In order to carry the projected ridership volumes in 2021, the service levels
required on the Highway 7 and Vaughan N-S Link Transitway for each of
the surface technologies under consideration are listed in Table 5.2-3.

Table 5.2-3
Service Levels Required

Segment Bus Rapid Transit (BRT) Light Rail Transit (LRT)
A 30 buses (standard or 8 two-car LRT trains per hour
(Highway 50 to Highway 400) |articulated) per hour per (58m length)
direction.

Buses at approx. 0.5km
spacing or one per traffic
signal cycle.

B 30 buses (standard or
(Highway 400 to Yonge Street) | articulated) per hour per
direction or two buses per
traffic signal cycle.

8 two-car LRT trains per hour
(58m length)

Vaughan N-S Link
(Jane Street)
(Keele Street)
(NOTE: for subway service levels,
see Chapter 12)

C 30 buses (standard or
(Yonge St. to Kennedy Rd.) articulated) per hour per
direction or one bus per traffic
signal cycle.

8 two-car LRT trains per hour
(58m length)

D 30 buses (standard or
(Kennedy Rd. to York-Durham Line) | articulated) per hour per
direction or one bus per traffic
signal cycle.

8 two-car LRT trains per hour
(58m length)

Demand forecasts
indicate that BRT
technology may not
be capable of
providing the
capacity and
reliability needed in
15-20 years in
some segments of
the YRTP network.
Consequently, this
EA is seeking approval for the use of BRT as an initial technology and
conversion to LRT technology for the rapid transit service when BRT

reliability cannot be assured or benefits to the planned growth along the
Highway 7 transitway justify the technology conversion. The decision to
convert to LRT technology as defined in this EA would be subject to
Regional Council Approval during open session. A further technology
transition forming part of this undertaking is the ultimate replacement of
BRT service on the Vaughan North-South Link by the logical extension of
the City of Toronto/TTC's proposed extension of the Spadina Subway Line
to the Regional Centre on Highway 7 from York University. A similar
Regional Council approval would be required for this transition to achieve
the most significant contribution to the Region’s Centres and Corridors
urban form policy in the City of Vaughan.

5.3 RAPID TRANSIT ROUTES

5.3.1 Analysis and Evaluation of Alternative Technology/
Route Combinations

5.3.1.1 General Approach

In Sections 5.1 and 5.2, both the routes and the applicable technology
strategy warranting further consideration have been identified through an
initial evaluation process. The purpose of this section is to analyze and
evaluate the alternative combinations to develop a recommended focused
scope for the rapid transit in the Highway 7 Corridor and Vaughan North-
South Link based on the Highway 7 Corridor Transitway EA N&J.

Following an inspection of all routes under consideration, analysis of the
combinations was carried out using the year 1999 aerial mapping of the
corridor provided by the Region’s Planning Department as a basis for
assessing technology integration impacts, constraints and opportunities. A
multi-criteria evaluation framework was established structured around the
four primary factors adopted for the initial analysis.

Again using the four corridor segments identified previously, the technology/
route combinations were evaluated in terms of each factor by assessing
their relative merits against the criteria listed below.

This evaluation has assessed both BRT and LRT as candidate technologies
given that the network configuration analysis presented earlier indicated a
possible evolution from initial BRT to LRT.

5.3.1.2 Criteria for Evaluation of Alternative Technology/ Route
Combinations

a) Transportation Considerations

Initial and long-term system capacity required

Opportunity to extend an existing technology

Opportunity to contribute to a future network (intra and inter-regional)
Network connections and transfer requirements

Nodes, gateways and intersections with higher order transportation
systems

YV VYV VY

(=)
~

Transit / Land Use Opportunities

Ability to serve designated density intensification areas
Designated densities sufficient for the technology

Ability to serve major trip generators/attractors

Opportunities to influence development pattern and urban design
Role in supporting OP objectives

Redevelopment opportunities

VVVYVY

Environmental Considerations

(9]
~

Watercourses on route

Wetlands on route

ANSIs, Life Science Sites, Earth Science Sites
Environmentally Significant Areas, Parklands

Areas sensitive to Noise and Vibration

TDM potential (offset other infrastructure development)

YV V VY VY

o
~

Implementation Considerations

Cost-effectiveness of capital investment

Operating cost implications

Staging opportunities

Investment by others to achieve network connectivity

YV V VYV

5.3.1.3 Evaluation Findings

The evaluation findings are presented in a tabulation of the impacts and
benefits of the alternatives for each segment in Tables 5.3-1 to 5.3-4. This
assessment of the relative merits of the combinations forms the basis for
the recommendation of alternatives to be considered in more detail as
outlined below and illustrated in Figures 5.3-1 to 5.3-4.
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Table 5.3-1
Highway 7 Corridor: Analysis of Alternative Rapid Transit Route & Technology Combinations (Segment A)

SEGMENT A:  YORK-PEEL BOUNDARY TO HIGHWAY 400

Impacts and Benefits of Route Options

Analysis Criteria

Candidate Technologies: BRT and LRT Route Options : Highway 7 ; Highway 407

Transportation Considerations

i) Initial and long-term system capacity required

i) Opportunity to extend an existing technology

i) Opportunity to contribute to a future network (intra and inter-regional)

iv)  Network connections and transfer requirements

v)  Nodes, gateways, intercept points and intersections with higher order
transportation systems

BRT technology could provide the long-term system capacity required in the segment. The projected long-term demand is lower than the optimum LRT capacity.

No rapid transit technologies exist adjacent to, or have influence on, the route or technology in this segment.

Both candidate technologies could be extended beyond the segment limits and across the York/Peel boundary.

On a Highway 7 route a BRT transitway permits access by feeder buses without a passenger transfer. On Highway 407, this access is possible at interchanges only.

Both technologies could be interconnected with a future Bolton GO Transit Rail Line as an inter-modal station can be located adjacent to either Highway 7or Highway 407 right-of-way.

Transit Supportive Land Use Opportunities

i) Ability to serve designated density intensification areas

ii)  Designated densities sufficient for the technology

iii)  Ability to serve major trip generators/attractors and Regional Centres
iv)  Opportunities to influence development pattern and urban design

v)  Role in supporting OP objectives

vi) Redevelopment opportunities

A Highway 7 route provides good access to designated development nodes north of the highway while the Highway 407 option would place rapid transit further from these nodes.

Designated densities served by Highway 7 are adequate for BRT, but marginal for LRT technology. On Highway 407 they are likely marginal for LRT.

A Highway 7 route allows both technologies to serve both Highway 27 Regional and Vaughan Corporate Centres directly. However rapid transit on Highway 407 would be more remote from both centres.

There are urban design opportunities at east and west extremities of Highway 7 in this segment where new or redevelopment opportunities exist. Urban design opportunities on the freeway environment of Highway 407 are
minimal.

The Highway 7 route provides a continuous spine for access to Vaughan Corporate Centre from communities to the north and would serve redevelopment of employment areas to the south. A Highway 407 route is less accessible
for communities to the north and provides only indirect access to Vaughan Corporate Centre. However, adjacent redevelopment areas could be served.

Environmental Considerations

i) Watercourses on route

ii)  Wetlands on route

i) ANSIs, Life Science Sites, Earth Science Sites

iv)  Environmentally Significant Areas, Parklands

v)  Areas sensitive to Noise and Vibration

vi)  TDM potential (opportunity to offset infrastructure development in sensitive
corridors elsewhere)

Highway 7: 8; Highway 407: 7

None on routes

Highway 7: Baker's Wood ANSI; Highway 407: Woodbridge Cut ES

Highway 7: Baker's Wood ESA; Highway 407: Woodbridge Cut ESA

Parts of the Highway 7 route passing through sensitive residential land use in a narrow right-of-way will require mitigation while all land use along Highway 407 is insensitive.

Areas available for new development in the west of the segment and VCC west of Highway 400 provide opportunities for residential and commercial transit-oriented developments and concentration of institutional facilities.

Implementation Considerations

i) Cost-effectiveness of capital investment

i) Availability of right-of-way

iii)  Operating cost implications

iv)  Staging opportunities

v) Investment by others to achieve network connectivity

The LRT option would result in a higher capital cost per passenger-km on both routes due to its higher system unit cost and because the projected demand is less than optimum for this technology.

On Highway 7, the existing road would have to be widened to provide a transit right-of-way in the median or along one side while on Highway 407 a transit right-of-way has been protected on the south side of the highway.

BRT operating cost per passenger will be competitive with LRT as the latter's capacity will be under-utilized thus reducing its operating cost advantage.

For the Highway 7 option, a BRT transitway could be extended incrementally westwards from Highway 400 as traffic volumes demand segregation for rapid transit. LRT staging is practical if line is an extension from the adjacent
segment. On Highway 407, BRT transitway staging is possible in increments matching the interchange spacing. Again, LRT staging would be practical if the line is an extension from the adjacent segment.

On Highway 407, extension of rapid transit westward is possible using the protected right-of-way for the 407 transitway in Peel Region. Extension westward on Highway 7 would require a commitment to rapid transit on Highway 7
in Peel Region. If GO Transit implemented rail service to Bolton, an inter-modal station would be required at either the Highway 7 or 407 intersection with CP Rail's McTier Subdivision.

PM1435

Highway 7 Corridor and Vaughan North-South Link Public Transit Improvements Environmental Assessment ~ 18/08/2005




Table 5.3-2
Highway 7 Corridor: Analysis of Alternative Rapid Transit Route & Technology Combinations (Segment B)

Segment B: Highway 400 to Yonge Street

Impacts and Benefits of Route / Technology Options

Analysis Criteria

Candidate Technologies: BRT and LRT Route Options: Highway 7; Highway 407; Highway 7 — Steeles Avenue — Highway 407 — Centre Street — Highway 407

Transportation Considerations

i) Initial and long-term system capacity required

i) Opportunity to extend an existing technology

iiiy  Opportunity to contribute to a future network (intra and inter-regional)

iv)  Network connections and transfer requirements

v) Nodes, gateways, intercept points and intersections with higher order
transportation systems

= BRT technology could provide long-term system capacity required for this segment. The optimum LRT capacity of 7,000 to 10,000 passengers per peak hour per direction exceeds the projected long-term demand.

= No rapid transit technologies exist adjacent to any of the route options in this segment. However, an extension of the Spadina Subway to York University offers the opportunity to feed this node with any of the technologies on the
route using Steeles Avenue, while a subway extension to VCC could connect to a Highway 7 route.

= All candidate technologies could be extended beyond the segment limits in both directions on any of the route options.
A BRT transitway on Highway 7 or the Steeles Avenue route permits access by feeder buses without a passenger transfer. On Highway 407 this access is only possible at interchanges with transit access ramps.

= All technologies could be interconnected with the Bradford GO Transit Rail Line at a new station where the line crosses each route option. In addition, the Steeles Avenue route allows an interconnection at a York University
Subway Station when the Spadina line is extended. The Highway 407 route limits opportunity of developing the Bradford GO Station that serves Highway 7. If Bradford GO Station is developed south of Highway 407, the
opportunity for development along Highway 7 will be lost.

Note: for subway technology in the Vaughan North-South Link Corridor, see Chapter 12.

Transit Supportive Land Use Opportunities

i) Ability to serve designated density intensification areas

i)  Designated densities sufficient for the technology

iii)  Ability to serve major trip generators/attractors and Regional Centres
iv)  Opportunities to influence development pattern and urban design

v)  Role in supporting OP objectives

vi)  Redevelopment opportunities

= Highway 7 provides good access to designated residential development nodes north of Highway 7 between Dufferin and Keele Streets. The Steeles / Highway 407 option is slightly more remote at Bathurst Street interchange.

=  Designated densities are adequate to support BRT, but marginal for LRT technology.

= A Highway 7 route allows all technologies to serve the future Vaughan Corporate Centre directly. The Highway 407 route places all technologies more remote from the Centre while the Highway 7/Steeles Ave/Highway 407 option
serves VCC via a circuitous route although it benefits from University trips. Long walking distance is required from the Highway 407 routes.

®=  There are urban design opportunities surrounding Highway 7 at the western limit of this segment where new or redevelopment opportunities in the proposed Vaughan Corporate Centre exist. The Highway 407 freeway
environment allows minimal urban design opportunities. A York University intermodal interchange also has urban design potential.

"  Routes using Highway 7 provide a continuous spine for access to Vaughan Corporate Centre which is supportive of OP direction of connecting regional centres and consistent with Highway 7 identified as a major transit spine.
This would not be the case for the Steeles Ave. option. A Highway 407 route provides indirect access to Vaughan Corporate Centre and does not support OP objectives.

= Significant opportunities for redevelopment for routes along Highway 7 which is consistent with the Vision for the corridor. Highway 407 route does not support redevelopment of Highway 7 and has little potential for land use
intensification along the Highway 407 Transitway since developable land is more than 400m away.

Environmental Considerations

i) Watercourses on route

ii)  Wetlands on route

iii) ANSIs, Life Science Sites, Earth Science Sites, International Biological
Program sites

iv)  Environmentally Significant Areas, Parklands

v)  Areas sensitive to Noise and Vibration

vi)  TDM potential (opportunity to offset infrastructure development in sensitive |

corridors elsewhere)

=  Highway 7: 7 (new crossing is not required, widening will be required); Highway 407: 8 ; Highway 7-Steeles-Highway 407-Centre-Highway 407: 8 (new crossings would be required)
=  None on routes
= Highway 7: Baker's Woods International Biological Program site.

= None on routes
Most of the Highway?7 route passes through insensitive land uses while all land use along Highway 407 is insensitive. Land use along Steeles Avenue could be sensitive.
=  Transit-oriented development opportunities are available north of Highway 7 in the centre of segment and in the eastern section of VCC. Also smaller zones of opportunity along Steeles-Centre-407 route.

Implementation Considerations

i) Cost-effectiveness of capital investment

i) Availability of right-of-way

iii)  Operating cost implications

iv)  Staging opportunities

v)  Investment by others to achieve network connectivity

= Capital cost per passenger-km will be higher for the LRT option as projected demand is less than optimal for this technology. Highway 407 Transitway alignment requires new structures (e.g. Highway 407 crossing, CN Bradford
Crossing, Don River Crossing, CN Macmillan Yard Crossing)

®=  OnHighway 7 and Steeles Avenue the existing road would have to be widened to provide a transit right-of-way in the median or along one side. A Highway 407 option could use the transitway right-of-way protected on the south
and north sides of the highway.

= Longer York University-Centre Street route will have higher total operating cost but would carry more passengers thus reducing unit O&M cost.

=  To achieve the LRT operating cost advantage, ridership would have to be nearer the optimum for LRT, i.e. 70,000-10,000pphpd.

= ABRT transitway on Highway 7 or Steeles Avenue could be extended incrementally westwards from Yonge Street as traffic volumes demand segregation for rapid transit. LRT staging within this segment is practical if the line is an
extension from the adjacent segment or a feeder to a subway extension.

= Extension of the Spadina and Yonge Subway lines is needed to connect to Toronto’s rapid transit network. GO Transit would have to construct an inter-modal station where the Bradford Line intersects any of the route options.
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Table 5.3-3
Highway 7 Corridor: Analysis of Alternative Rapid Transit Route & Technology Combinations (Segment C)

Segment C: Yonge Street to Kennedy Road Impacts and Benefits of Route Options

Analysis Criteria Candidate Technologies: BRT and LRT Route Options: Highway 7 / Markham Centre; Highway 407; Steeles Ave / GO Stouffville Line

Transportation Considerations

i) Initial and long-term system capacity required = BRT technology could provide the long-term capacity required in this segment. The projected long-term demand is lower than the optimum LRT capacity of 7,000 to 10,000 passengers per hour per direction.

i) Opportunity to extend an existing technology _ , = At present, no rapid transit technologies operate adjacent to the three route options. A northward extension of the Yonge Subway could intersect E-W rapid transit at Steeles Avenue or, if the extension was longer, at the other two
iy Opportunity to contribute to a future network (intra and inter-regional) route options, Highway 407 and Highway 7.

iv)  Network connections and transfer requirements -

All candidate technologies on all three routes could be extended beyond the segment limits although the Steeles Ave route would have to rejoin Highway 7 or 407 at Kennedy Road to become part of an inter-regional network.

= On the Highway 7-Markham Centre and Steeles Avenue routes, a BRT transitway permits access by feeder buses without a passenger transfer. On the Highway 407 route this access is possible at interchanges or station access
ramps only.

= Alltechnologies on the Highway 7 or Highway 407 routes could be interconnected with the existing GO Transit Richmond Hill and Stouffville Lines at Langstaff and Kennedy.

= A Steeles Avenue route would cross the Richmond Hill GO line approx. 1.5km north of the Old Cummer Station making an inter-modal connection impractical but it could be diverted northward adjacent to the Stouffville Line to
interconnect with GO Rail Service at Unionville Station.

v) Nodes, gateways, intercept points and intersections with higher order
transportation systems

Transit Supportive Land Use Opportunities
=  AHighway 7 route provides good access to designated development nodes north and south of the highway while the Highway 407 option would place rapid transit further from these areas around Leslie Street and Highway 404 but

) Ability to serve designated density intensification areas could be diverted through Markham Centre. A Steeles option serves mostly mature commercial and low-medium density residential areas

i) Designated densities sufficient for the technology _ =  Designated densities served by Highway 7 are adequate for BRT and approaching desirable levels for LRT technology. On Highway 407 they are likely marginal for LRT due to the mature lower density areas to the south. A
iy Ability to serve major trip generators/attractors and Regional Centres Steeles Avenue route is likely similar.

iv)  Opportunities to influence development pattern and urban design -

The Highway 7 route allows all technologies to serve the Richmond Hill Centre, East Beaver Creek and Markham Centre directly. Rapid transit on Highway 407 could be diverted to serve the Regional Centres but would be more

remote from Beaver Creek. Steeles Avenue is well south of all nodes but would serve the Centrepoint Shopping Centre at Yonge Street and the commercial zone between Woodbine and Warden Avenues.

= There are urban design opportunities at east, central and Markham Centre sections of Highway 7 in this segment where new or redevelopment opportunities exist. Urban design opportunities on the freeway environment of Highway
407 are minimal. Steeles Avenue would require redevelopment to include urban design initiatives.

= The Highway 7 route provides a continuous spine for access to Richmond Hill Centre and Markham Centre from communities to the north and east. A Highway 407 route is less accessible for communities to the north but provides

access to areas south of Highway 407. However, opportunities for adjacent redevelopment are limited.

v)  Role in supporting OP objectives
vi)  Redevelopment opportunities

Environmental Considerations

i) Watercourses on route = Highway 7: 4; Highway 407: 4; Steeles Avenue: 2
ii)  Wetlands on route "  None on any routes

iii)  ANSIs, Life Science Sites, Earth Science Sites = None on any routes

iv)  Environmentally Significant Areas, Parklands "

Unionville Marsh, 1.2km north of Highway 7

= Most of the Highway7 route passes through insensitive land uses while all land use along Highway 407 is insensitive. Land use along Steeles Avenue could be sensitive.

Residential and commercial densification is in progress along Highway 7 and north of Highway 407. Major employment and residential densification planned in Markham Centre and Highway 7 redevelopment areas. Mature land
use along Steeles Ave offers minimal redevelopment opportunity for transit-oriented development initiatives.

v)  Areas sensitive to Noise and Vibration
vi) TDM potential (opportunity to offset infrastructure development in sensitive
corridors elsewhere)

Implementation Considerations

i) Cost-effectiveness of capital investment = The LRT option would result in a higher capital cost per passenger-km on all routes due to its higher system unit cost and because the projected demand is marginally less than optimum for this technology.

i) Availability of right-of-way = On Highway 7, the existing road would have to be widened to provide a transit right-of-way in the median or along one side while on Highway 407 a transit right-of-way has been protected on the south side of the highway. Through
!”)) gtDE(atlng COS: mgllcatlons MARKHAM CENTRE a new transitway could be developed however a route on Steeles Avenue would have to displace traffic lanes or be underground at high capital cost.

iv)  Staging opportunities -

To achieve the LRT operating cost advantage, ridership would have to be nearer the optimum for LRT, i.e. 7-10,000pphpd.

=  For the Highway 7 and Steeles Avenue option, a BRT transitway could be extended incrementally within the segment as traffic volumes demand segregation for rapid transit. LRT staging is practical if the line is an extension from
the adjacent segment. On Highway 407, BRT transitway staging is possible in increments matching the interchange spacing. Again, LRT staging would be practical if the line is an extension from the adjacent segment.

= On Highway 407, extension of rapid transit eastward is possible using the protected right-of-way for the 407 transitway. If TTC implemented an extension of the Yonge Subway northward, an inter-modal station would be required at

either the Steeles Avenue intersection, Highway 7 or Highway 407 intersection at the Langstaff gateway node. A north-south route from the Sheppard Subway would be required to connect route options in the east of this segment

to the Toronto Network. This would be shortest for the Steeles option.

v)  Investment by others to achieve network connectivity
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Table 5.3-4
Highway 7 Corridor: Analysis of Alternative Rapid Transit Route & Technology Combinations (Segment D)

Segment D: Kennedy Road to York-Durham Boundary Impacts and Benefits of Route Options

Analysis Criteria Candidate Technologies: BRT, LRT Route Options: Highway 7 ; Highway 407 ; Stouffville Go Line

Transportation Considerations

i) Initial and long-term system capacity required = While the projected demand is near the limit for conventional bus service, BRT technology could provide the long-term capacity required in this segment. The projected long-term demand is lower than the optimum LRT
i) Opportunity to extend an existing technology capacity of 7,000 to 10,000 passengers per hour per direction.
iy  Opportunity to contribute to a future network (intra and inter-regional) = Atpresent, no rapid transit technologies operate adjacent to the three route options.
iv) - Network connections and transfer requirements » Al candidate technologies on Highway 7 and 407 routes could be extended beyond the regional boundary to become part of an inter-regional network.
v) Nodes, gateways, intercept points and intersections with higher order
transportation systems .

On the Highway 7 or Stouffville GO line route, a BRT transitway permits access by feeder buses without a passenger transfer. On the Highway 407 route this access is possible at interchanges or station access ramps only.
= Alltechnologies on Highway 7 and 407 routes could be linked to the Markham-Stouffville hospital node. At present no higher order transportation systems exist in this segment.

Transit Supportive Land Use Opportunities

i) Ability to serve designated density intensification areas *  AHighway 7 route provides good access to designated development nodes north and south of the highway east of 9" line. The Highway 407 route option would place rapid transit further from these areas but would better serve
i) Designated densities sufficient for the technology _ future longer term development south of Highway 407.

iii) - Ability to serve major trip generators/attractors and Regional Centres =  Designated densities served by Highway 7 are adequate for BRT. On Highway 407 they are more marginal due to the lower density and parkland areas adjacent to the highway.

iv)  Opportunities to influence development pattern and urban design -

The Highway 7 route allows all technologies to serve both the Markville Centre and Markham-Stouffville Hospital area most directly. Rapid transit on Highway 407 would be more remote requiring a 0.8 km link. The Stouffville

V) Role in supporting OP objectives GO Line route does not serve the Hospital or Cornell development.

vi) Redevelopment opportunities

= There are urban design opportunities between Kennedy and Markham Rds. and in the Hospital area north and south of Highway 7 in this segment where new or redevelopment is planned. Urban design opportunities on the
freeway environment of Highway 407 are confined to the link to the hospital.

= The Highway 7 route provides a continuous spine for access to Markham’s Hospital from communities to the north and west. A Highway 407 route is less accessible for communities to the north but provides good access for
areas south of Highway 407. However, opportunities for adjacent redevelopment are limited.

Environmental Considerations

i) Watercourses on route = Highway 7: 5; Highway 407: 3; GO Stouffville Line: 4
i) Wetlands on route = None on any of the routes

i) ANSIs, Life Science Sites, Earth Science Sites = None on any of the routes

iv)  Environmentally Significant Areas, Parklands .

Highway 7 and Highway 407 routes pass through Rouge Park North
= Most of Highway 7 route is insensitive. Freeway environment makes all of Highway 407 route insensitive. Residential areas along Stouffville GO Line will be sensitive.
= Undeveloped land adjacent to Highway 7 and 407 routes east of 9™ line provides opportunity to locate employment and community facilities in Highway 7 corridor.

v)  Areas sensitive to Noise and Vibration
vi)  TDM potential (opportunities to offset other infrastructure development)

Implementation Considerations

i) Cost-effectiveness of capital investment ®  The higher cost of guided BRT technology would only be warranted on routes with right-of-way width constraints such as Highway 7. LRT capital investment could only be justified it were an extension of the technology in
i) Availability of right-of-way Segment C.

ii) - Operating cost implications = On Highway 7 the existing road would have to be widened to provide a transit right-of-way in the median or along one side where limited access permits. A Highway 407 route would use the protected transit right-of-way on the
v)  Staging opportunities _ N south side of the highway. The GO Stoufiville line right-of-way has limited width to accommodate both a transitway and GO commuter rail service.

v)  Investment by others to achieve network connectivity -

For projected ridership levels in this segment, operation of BRT would be the most cost-effective.

=  |mplementation of all technologies could be staged in an eastward direction within the segment as traffic volumes demand segregation for rapid transit. On a Highway 407 route the staging would have to match interchange
spacing. The GO Stouffville line could be accessed at existing arterial road crossings.

= |nterconnection with GO Transit commuter rail is possible on the Stouffville GO line route and indirectly from Highway 7 at the proposed McCowan Rd. GO Station.
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Figure 5.3-3
Routes Recommended for Further Analysis (Segment C)
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Routes Recommended for Further Analysis (Segment D)
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Segment A: York/Peel Boundary — Highway 400 (Vaughan Corporate
Centre)

BRT or LRT on Highway 7 is recommended for further analysis because:

» The forecast demand in 2021 requires the capacity of at least
segregated BRT and likely LRT, if this technology was extended from
Segment B in the longer term;

» Highway 7 serves Vaughan Corporate Centre and the planned Highway
27 regional centre more directly, has the potential to serve new transit-
oriented development and offers good urban design opportunities; and

» Highway 7 will attract more walk-in ridership and allow no-transfer
access for BRT vehicles, although road widening and mitigation of
community impact will be needed at some locations.

Segment B: Highway 400 (VCC) — Yonge Street (Richmond Hill Centre
/Bayview Glen)

Routes recommended for further analysis and comparisons are:

» BRT & LRT on Highway 7 combined with BRT on Jane Street initially
and an extension of the Spadina Subway in the medium term, or

» BRT & LRT on Highway 7 to Jane Street and south to York University,
and then north-easterly to Centre Street and Bathurst or along the
Hydro right-of-way adjacent to Highway 407.

These are recommended because:

» The forecast demand in 2021 requires the capacity of at least
segregated BRT to provide communities north of Highway 7 with high
capacity service between the VCC and Richmond Hill Centre. In
addition, forecasts confirm the need for a north-south rapid transit link
to the TTC subway and York University. This link could be provided by
BRT initially or Subway if demand increases in the medium term;

» The longer 13.4 km Highway 7-York University-Richmond Hill Centre
route links three major trip-generating nodes and supports some
designated new or re-development zones with good access and urban
design potential. The shorter, more direct Highway 7 route, at 10.2 km
links VCC and Richmond Hill Centre and offers good access to new or
re-development areas north of Highway 7. This latter route would be
combined with a separate link in the Jane Street corridor between the
VCC, York University and the Spadina Subway. This link would also be
the potential corridor for a future extension of the Subway; and

» All technologies and both routes could interconnect with the Bradford
GO Rail Line, although the station on the southern route would have to
be south of Highway 407 making it remote from future re-development
along Highway 7.

Segment C: Yonge Street (Richmond Hill Centre/Bayview Glen) —
Kennedy Road (Markham Centre)

BRT or LRT on the Highway 7-Markham Centre route is recommended for
further analysis because:

» The forecast 2021 demand requires the capacity of at least segregated
BRT and very likely LRT, as a higher capacity feeder to an extended
Yonge subway at least to Steeles Avenue, in the future;

» A Highway 7 route provides the best access to Richmond Hill Centre,
the Highway 7/404 Employment Area and potentially, Markham Centre
as well as several urban design opportunities not possible on Highway
407; and

» Better accessibility on a Highway 7-Markham Centre route outweighs
the more difficult transitway integration in environmentally sensitive
areas on Highway 7 and the Stouffville GO Line right-of-way when
compared with the available, protected right-of-way on Highway 407.

Segment D:
Boundary

Kennedy Road (Markham Centre) - York/Durham

BRT or LRT on the Highway 7 route is recommended for further analysis
because:

» The 2021 demand requires at least partially segregated BRT and
warrants protection for LRT, if selected for Segment C, as an extension
in the longer term;

» A Highway 7 route provides the best access to Markville Mall, the
Hospital zone and planned new development as well as urban design
opportunities associated with renewal of commercial development
along the route; and

» The limited-width GO line right-of-way bypasses the Hospital/Cornell
zone and transitway insertion is difficult or impractical without some
property impact. A Highway 7 route can be extended to Durham or
linked to Highway 407.

5.4 EVALUATION OF ALTERNATIVE PHYSICAL
INFRASTRUCTURE LOCATION

This section described the process of selecting a typical location for the two
lane bi-direction transitway on the Highway 7 Corridor and Vaughan North-
South Link. This physical infrastructure location is crucial to the impacts,
caused by implementing the Transitway, to the adjacent environment. The
alternatives of the locations are described in Section 5.4.1.

5.4.1 Alternative Locations within a Road Right-of-way

The following alternative locations for rapid transit within an existing road
right-of-way such as Highway 7 and other route links were considered in the
evaluation:

» an exclusive two-way running way and stations in the median of the
roadway with general vehicular traffic lanes in each direction either side
of the transitway;

» an exclusive two-way transitway, including stations, on one side of the
roadway adjacent to one curb; and

» a partially-exclusive one-way transit lane in each direction adjacent to
both curbs similar to the current arrangement on Yonge Street south of
Clarke Avenue to Finch Avenue e.g. HOV.

The configuration of the above alternatives is shown in Figure 5.4-1 and an
evaluation of the relative merits of each is presented in Table 5.4-1.
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MEDIAN TRANSITWAY (PREFERRED OPTION)

To be depressed —
frough driveways

EAST OR WEST SIDE TRANSITWAY

Figure 5.4-1
Options to locate Transit in a Roadway
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Table 5.4-1
Evaluation of Options to Locate a Transitway in a Roadway

ALTERNATIVE ALTERNATIVE ALTERNATIVE
One-Way Two-Way One-Way Two-Way One-Way Two-Way
|EA[\>?CT;C\)$08§ Median | Transitway | Transitway | EXPLANATION OF RANKING &’[‘,?J,i’foi Median | Transitway | Transitway | EXPLANATION OF RANKING &’[\,?ggfoﬁ Median | Transitway | Transitway | EXPLANATION OF RANKING
Transitway | alongeach | alongside Transitway | alongeach | alongside Transitway | alongeach | alongside
curb one curb curb one curb curb one curb
TRANSPORTATION ENVIRONMENT The median trangityvay option Land Acquisition Costs . Whe(e right-of-way must be '
requires the provision of U-turns, © [ J o acquired to accommodate the wider
Transit Service With a median transitway left tums either dedicated or at intersections, roadway, the relative costs will be
Reliability ® ©) © across the transitway are confined to to maintain access to adjacent similar to that of construction cost
si%nalize%intersecti(ﬂs. Thisrf properties. due to the cross-sectional
reduces the potential for interference requirements for each alternative.
by vehicular traffic and increases HUMAN ENVIRONMENT QUALITY RATING: -
service reliability especially if transit Noise & Vibration A median transitway places transit ’
can be given priority at signals when Impacts e © ¢ operations be furthest from adjacent Most Preferred @ @ © ® O Least Preferred
required. sensitive buildings and therefore has
A one-way curb side transitway least impact on them.
requires right-turning vehicular traffic A two-way curb transitway will be
to share the lane with transit closest to adjacent buildings on one 5.4.2 Preliminary Evaluation
vehicles. Frequent interference due side producing the most severe
to this conflict and the potential for noise and vibration impacts.
'r'('a‘?ig%'”f’;r;'ggifzgg;’ﬁ;s ransit Passengers o o ° A one-ay Curtl)-;jde transit permiti a A multi-criteria comparative evaluation of the alternative locations for transit
. Convenience & more familiar platform arrangemen . . . .
A two-way ransitway on one side Comfortin Accessing for transit users but stil requires a within the road right-of-way considered the effect of each location under
reduces interference to one side Transit Facilities road crossing for one of the trip three main factors:
only but requires control of vehicular directions. Curb side platforms can
access to driveways to achieve be wider and feel safer as they are
reliability and safety. more remote general road vehicles. » Transportation;
Effect on Traffic A median transitway requires all left- Median transitway station platforms . .
Operations 9 ] e turns to be at signalized require protective measures to » Human environment; and
intersections. Also U-turning must be overcome passenger discomfort due » Economic.
permitted to allow traffic to reach to road traffic passing behind a
mid-block destinations. This platform.
decreases the capacity at All locations require a road crossing Within each primary factor, the merits of each alternative were assessed
intersections. . for some passengers and trip against indicators considered most pertinent to the evaluation. The result of
A one-way curb-side transitway directions. The two-way transitway . . .
results in conflicts with both left and on one side avoids a crossing for the evaluation is presented in Table 5.4-1.
right-turning traffic at intersections passengers originating on the same
and between them if mid-block left side. )
turns are permitted. Streetscape A median transitway allows more 5.4.3 Conclusion
Overall level of safety A median transitway is considered Improvement o ™ o opportunity for a distinctive
in right-of-way 9 © O the safest as it has the least number Opportunities streetscaping treatment. It also . L . .
of conflicts with road traffic. The establishes a more visible identity for The evaluation indicated that a median transitway was the preferred
interface with pedestrians and left the transitway system. . . .
turning vehicles can be controlled at Streetscapin; ei/]hancemems are location for the fo”OWIHg reasons.
signalized intersections. limited to station sites on a one-way
A two-way transitway along one side curb-side transitway. > Transportation service quality will be highest;
is considered the least safe due to A two-way curb-side transitway . . ’ . . .
the potential for confusion with offers an unsymmetrical opportunity » Itis deemed the safest as it had the least potential conflicts with general
transit vehicles running in the for streetscape improvements traffic a|0ng the transitway and at intersections;
opposite direction to vehicular traffic
o aide of tho roadway and the ECONOMIC ENVIRONMENT > It provides good opportunity to mitigate the impact of local traffic and
conflicts with both left and right- Capital & Operating A median transitway will have the property access issues; and
turning vehicles. Costs (D) [ J o highest capital costs due to the T . . . .
Vehidle Access o A one-way curb-side transitway must wider cross-section required at » It allows better streetscaping opportunities and reinforces the identity
Adjacent Properties © o o be shared by right-turning vehicles intersections where [eft turn lanes and visibility of the rapid transit system.
if access to adjacent properties is are reinstated.
to be protected. Capital costs of curb-side transitway
A two-way curb-side transitway requires will be increased if service roads are
strict control of access across the transit required to permit mid-block access
lanes or the addition of a service road to to adjacent properties.
avoid conflicts with transit vehicles and e  Aone or two-way curb-side
provide access between intersections. transitway provides opportunities for
combining platform with adjacent
sidewalks.
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