


E. SUMMARY

E.1 BACKGROUND

York Region’s Official Plan places a strong emphasis on significantly
increasing public transit use to accommodate future transportation needs
and support the Plan’s vision of sustaining the natural environment,
optimizing economic vitality and ensuring healthy communities.

The Region’s 2002 Transportation Master Plan (TMP) has reaffirmed the
need to achieve a balanced transportation system by implementing rapid
transit in four corridors. The TMP incorporates the Government of Ontario’s
Growth vision for fostering and managing growth.

In the planned rapid transit network, shown in Figure E-1, three of the
corridors comprise north-south rapid transit facilities. These are the Yonge
Street corridor connecting Newmarket Regional Centre to the Yonge
Subway, a link from the Vaughan Corporate Centre to the Spadina Subway
and a link from the proposed Markham Centre to the Sheppard Subway.

Figure E-1
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The fourth corridor is an east-west rapid transit facility in the Highway 7
corridor connecting to all three of the north-south rapid transit lines, to the
Region of Peel in the west and to the Region of Durham in the east.

In June 2002, Regional Council endorsed the proposal of York Consortium
to establish a public private partnership for implementation of the York
Rapid Transit Plan (YRTP), a program of rapid transit projects designed to
form a transit network in York Region. Transportation and environmental
planning studies for the Markham North-South Link Corridor were
commenced in September 2002.

On July 13th, 2004, the Ministry of the Environment (MOE) approved the
Terms of Reference for the Environmental Assessment of Public Transit
Improvements in the Markham North-South Link Corridor. These Terms of
Reference set out the requirements for the Environmental Assessment in

accordance with Section 6.1(2) of the Ontario Environmental Assessment
Act.

Reflecting the range of possible alignment options for the undertaking, as
described in the Terms of Reference, an initial study area was defined to
cover the area bounded by Leslie Street/Don Mills Road to the west,
McCowan Road to the east, 16™ Avenue to the north and Sheppard Avenue
to the south. This study area, including its context with the Greater Toronto
Area, is shown on Figure E-2. The study area includes portions of the Town
of Markham and the City of Toronto, as well as a small portion of Richmond
Hill in the Beaver Creek Business Park area.

The purpose of this report is to document the scope and findings of the EA
study assessing the effects on the environment of both construction and
subsequent operation of improved public transit service along the corridor.

E.2 PURPOSE OF THE UNDERTAKING

The purpose of the “Undertaking”, Public Transit Improvements in the
Markham North-South Link Corridor, encompasses two fundamental
objectives:

e to respond to growth pressures by providing a high quality improved
public transit alternative to reduce automobile dependence, and

e to help make the Region’s urban centres more liveable, pedestrian-

oriented and economically viable by providing a valuable tool for
structuring and achieving land use and social objectives.
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In the Markham North-South Link Corridor, the purpose of the undertaking
can be summarized as:

e Providing improved public transit infrastructure and service in this north-
south corridor, capable of producing significant increases in transit
ridership both within the corridor and across the network and regional
boundary. This objective will be supported by interconnection with
other corridors and GTA transit systems such as the Highway 407
transitway, GO Transit and the TTC Sheppard Subway.

e Integrating improved transit facilities in a manner that enhances and

enriches streetscapes with new amenities by using a holistic urban
design approach to support the Region’s goals for mixed-use transit-
oriented development along the corridor.

Figure E-2
Study Area for Public Transit Improvements in the Markham North-South Link Corridor
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E.3 RATIONALE FOR THE UNDERTAKING

E.3.1 Need and Justification

Chapter 2 of this EA document presents an overview of existing conditions
in the study area. This work confirms and supports the general problems
highlighted in the York Region Transportation Master Plan (TMP) and can
be summarized as follows:

e Road capacity constraints, which lead to increased travel times,
congestion and air pollution;

e Low transit accessibility, both in terms of service levels and service
coverage connecting major destinations, which in turn leads to low
transit mode shares and a high reliance on automaobiles;

e Limits on urban development, due to the fact that the road system alone
cannot support the levels of development anticipated in the Region,
particularly key centres such as Markham Centre;

e Sustainability issues, which stem from a high dependence on
automobiles, including air pollution, greenhouse gas emissions, and
inability to respond to changes such as fuel supply limitations/price
increases, which are anticipated over the next 30 years;

e Lack of accessibility, for those individuals who cannot afford to drive a
car, or do not have access to a car (e.g. students, elderly persons);

Improving public transit in the corridor has the potential to address these
problems.

In the context of York Region’s Official Plan objective of achieving a
significant increase in transit's share of peak period travel, this initial study
and subsequent further analysis using updated modelling in 2004,
investigated a range of transportation solutions for the Corridor. In
accordance with the requirements of the EA Act, these solutions were
defined and evaluated as alternatives to the proposed Undertaking.

E.4 ALTERNATIVES TO THE UNDERTAKING

Five alternatives were defined and compared in terms of their ability to
address the shortfall in transportation system capacity and other social and
environmental issues such as a lack of modal choice and environmental
impacts of vehicle use. These included:

e a“Do Nothing” alternative,

e a “Current Commitments” or base case solution comprising committed
improvements to highway and arterial road networks along with on-
going increases in local conventional bus service,
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e an auto-focussed alternative adding enough road system capacity
beyond that currently committed to eliminate the capacity shortfall,

e the current commitments alternative combined with enhanced inter-
regional bus and rail transit service and capacity on the existing GO
commuter rail lines and the 400-series highways,

e the proposed undertaking, namely current commitments plus public
transit improvements such as the Region’s planned rapid transit
network comprising dedicated transitways on the surface along with
extensions of Toronto’s existing subway system into the Region.

Evaluation of these alternatives led to the conclusion that:

e Both the Do Nothing alternative and the Current Commitments solution
would not address the estimated road capacity deficiency and further
expansion of the road system beyond the current commitments was not
possible without unacceptable disruption of the social environment,
degradation of the natural environment and cost,

e Enhancing inter-regional bus and rail services in the corridor will not
reduce the road capacity shortfall significantly because more frequent
rail service attracts primarily downtown-Toronto destined trips and inter-
regional bus service on Highway 404 bypasses the core development
nodes along the corridor. In addition, the location of the inter-regional
transit routes does not support the urban form envisioned in the
Region’s Official Plan and thus will not encourage transit-oriented
development within the region.

e If the Region’s Official Plan urban form and development vision is to be
achieved in a sustainable manner, public transit improvements in the
form of a higher order rapid transit facility, fully integrated with the GTA
rapid transit network will be required.

e The rapid transit alternative is best able to meet long-term growth
needs and planning objectives while offering the opportunity to mitigate
high costs and local environmental impacts by maximizing the use of
existing transportation corridors.

The preferred alternative solution consisting of Public Transit
Improvements was selected because it will:

support the Region’s Official Plan and centres and corridors urban
form and municipal development objectives.

address road capacity shortfalls while building person-carrying
capacity for the longer term;

increase transit mode shares across the Steeles Avenue
screenline (Don Mills Road to McCowan Road) from 10% in 2001 to
23% in 2031;

contribute to the social environment by reducing neighbourhood
traffic infiltration, reducing traffic accident potential, and offering
improved access to community amenities by providing a
convenient alternative to auto use;

minimize environmental impacts by reducing emissions from
single-occupant vehicles and minimizing the need for extensive
road widenings;
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E.5 ALTERNATIVE METHODS OF CARRYING OUT THE
UNDERTAKING

Developing a preferred alternative for improving public transit in the
Markham North-South Corridor involved several elements. Alternatives for
each of the following elements were developed and evaluated in order to
identify the preferred strategy for the corridor:

e Transit service quality
e Transit technologies

e Transit routings

e Physical infrastructure

E.5.1 Transit Service Quality Improvements

Various methods of improving transit service quality were assessed in order
to determine which elements should be carried forward as part of the
preferred undertaking. These included:

e Increasing frequency and coverage - increasing the frequency of
existing bus services and expanding the number of routes serving the
study area;

e Circulator buses — providing service to employment areas using smaller
circulator buses;

e Transit priority — expediting transit services through traffic signal priority
and/or queue jump lanes;
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e Improved transit stops — providing more shelters and improving access
to/from transit stops (e.g. constructing sidewalks, making stops
wheelchair accessible).

E.5.1.1 Evaluation and Section of Preferred Alternative Service
Quality Improvements

In isolation of other improvements, increasing the frequency of transit may
not be enough to make people switch to transit, since buses would still be
impacted by traffic congestion. As a result, this method is not considered to
be an acceptable stand-alone option for improving public transit. However,
service improvements would complement other transit improvements and
would be an integral part of the network of services including the preferred
undertaking.

Similarly, introducing circulator buses into employment areas is only
effective if there are high-quality and high frequency services to connect to.
The preferred undertaking of implementing rapid transit would support the
implementation of neighbourhood/employment area circulator bus services
in the future. However, these services are not included as part of the
preferred undertaking and can be pursued outside of the EA process.

Introducing transit priority measures has the potential to improve transit
travel times, thereby increasing the overall attractiveness of transit.
Improving transit stops will also serve to improve comfort and safety for
transit riders. Transit priority measures and improved transit stops are an
integral part of the preferred undertaking.

E.5.2 Transit Technologies

A comprehensive range of technologies was initially examined as part of
the EA including:

e Conventional Bus - an integral part of any enhanced transit system,
either serving to feed a rapid transit system or as an integral part of a
bus-based system.

e Bus Rapid Transit (BRT) - a flexible form of rapid transit that combines
transit stations, vehicles, services, running way, and ITS elements into
an integrated system.

e Light Rail Transit (LRT) - a flexible transportation mode that can
operate in a variety of settings. LRT is a relatively low cost form of rail
technology, usually obtaining electric power from overhead wires.

e Diesel Multiple Units (DMU) - a modern form of a diesel-powered rail
car. DMU’s are self-propelled and distinguished from current commuter
rail equipment with each vehicle motorized rather than pushed or pulled
by a heavy diesel engine. This type of technology would operate on
conventional rail tracks, for example the GO Stouffville Line.
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e Automated Guideway Transit (AGT) — this technology uses fully
automated driverless trains, with fully grade-separated operations,
typically on an elevated guideway.

e Heavy Rail: - this technology would consist of high capacity rail cars
operating in trains of two or more cars on fixed rails in separate rights-
of-way (ROW). This concept is used to serve very high volume
corridors with capacities requirements in the order of 30,000 to 50,000
peak hour passengers per direction.

E.5.2.1 Evaluation and Selection of Preferred Technology

Ridership forecasts indicate a potential peak transit demand of
approximately 3,000 passengers per hour per direction (pphpd) for the
segment on Warden Avenue south of Enterprise Drive in 2021. The
proposed two lane exclusive transitway, with at-grade intersections and
either BRT or LRT technology, is able to accommodate these volumes.

E.5.3 Alternative Routings

E.5.3.1 |Initial Screening of Routing Options

The York Region Transportation Master Plan identified several options for
providing a connection between Markham Centre and the Sheppard
Subway, but did not conduct a detailed screening of potential options.

At the outset of the EA all possible routes/corridors that could be
considered for public transit improvements, while fulfilling the goal of
providing a link between Markham Centre and the Sheppard subway, or its
extensions, were identified (See Exhibit 5-2 in Chapter 5)

An initial screening process was applied to these routes to eliminate routes
that were clearly not suitable for facilitating improved transit, or were less
acceptable in terms of social, economic or natural environment impacts.
The initial screening of routes considered the ability of the alignment
alternatives to respond to five primary objectives. These included:

e Protecting and enhancing the social environment;

e Protecting and enhancing the natural environment;

e Promoting smart growth, economic development;

¢ Providing an effective transportation service; and,

¢ Maximizing cost-effectiveness.

For each of the above objectives, a range of goals was established to
provide a measure of the effectiveness of each alternative in meeting the
objectives.
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A key factor in selecting routes for further consideration was their potential
to significantly improve transit ridership to/from and within the study area.
Other considerations included the type of land use adjacent to the route.
Routes selected for more detailed evaluation are shown on Figure E-3.
These routes were presented to the public in June 2003 and again for
comment at the final public information centre in April 2005.
Figure E-3
Short-Listed Transitway Corridor Options
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E.5.3.2 Evaluation and Selection of Preferred Corridors

Three potential corridors emerged from the initial screening of routing
options:

e Don Mills Road/Leslie Street
e Woodbine Avenue/Highway 404
e Warden Avenue/Victoria Park Ave

Each of these corridors was assessed in terms of the following:

e Accessibly Impacts

e Impacts on Natural Environment

e Land Use Impacts

e Transit Ridership Potential

e Compatibility with other planned transportation improvements
e Costs

Based on the assessment, which relied on both quantitative and qualitative
measures, Warden Avenue was selected as the preferred corridor for
public transit improvements, including rapid transit. Compared to other
corridors:

e Warden Avenue has the highest density of population and jobs in the
longer term;

e Warden Avenue has the greatest transit ridership potential, as
measured by total boardings;

e Warden Avenue has the highest potential for transit-supportive
development;

Although Warden Avenue was selected as the preferred corridor for rapid
transit, the analysis also demonstrated that transit improvements are
warranted in the Don Mills Road/Leslie Street Corridor. Specifically, the
Highway 404/7 commercial node currently has the highest concentration of
employment in York Region and would benefit from enhanced transit
service. There is a need for a transit connection between Don Mills Station
on the Sheppard Subway and the Highway 404/7 commercial node in the
near term. Since much of the corridor consists of low-density stable
residential development, transit demands could be met by a limited stop
express-type service with transit priority measures, in addition to local
services. This will be investigated in greater detail by the Region through a
separate EA for transportation improvements in the Don Mills/Leslie Street
corridor from Steeles Avenue to 16" Avenue.
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E.5.3.3 Routing Options In the City of Toronto

As described previously, the EA study area extends to Sheppard Avenue in
the City of Toronto. Since the City of Toronto is not a proponent in the EA,
this study will not define specific infrastructure to address needs within the
higher-order transit and transit priority corridors as envisioned in the
Toronto Official Plan. A future study (or studies) will be required by the City
of Toronto to define transit service and infrastructure south of Steeles
Avenue to address needs within the City of Toronto.

Since York Region does not have the jurisdictional authority to construct
any physical infrastructure within the City of Toronto without an agreement
with Toronto, an important aspect in the development of alternatives within
this EA is to consider how potential services and infrastructure north of
Steeles Avenue could be integrated with the long term transit planning
objectives of the City of Toronto.

In discussions with the Toronto staff, it was determined that any transit
service crossing into Toronto would have to respect the jurisdictional
boundary of the TTC. In general, any York Region service crossing into
Toronto could drop-off passengers en route to the proposed terminus of the
service at the Sheppard Subway. In the northbound direction, any York
Region Transit service could only pick-up riders destined for York Region.

With these limitations in mind, this EA will only go as far as identifying the
transit service characteristics and any limited infrastructure south of Steeles
Avenue required to directly support the York Region undertaking that is
being defined in this EA.

The development of rapid transit in Warden Avenue north of Steeles
Avenue can be designed to respond to various routing opportunities in the
City of Toronto as they evolve.

E.5.4 Alternative Physical Infrastructure

Given the diversity of conditions in the Markham North-South Corridor,
combined with the fact that the analysis of travel patterns indicated that
public transit improvements should be considered in more than one
corridor, it is appropriate to examine a range of physical infrastructure
alternatives.  Physical infrastructure alternatives essentially consist of
alternatives for locating rapid transit, or enhanced transit, within the road
R.O.W. and include the following:

e Queue jump lanes, which provide priority for transit vehicles at
intersections or other bottle-necks;
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e Separate curbside lanes that are fully dedicated for buses, or operate
as combined transit/HOV lanes;

e An exclusive two-way median transitway in the centre of the roadway
with vehicular traffic either side of the transitway.

E.5.4.1 Evaluation and Selection of Preferred Physical Infrastructure

A detailed evaluation of alternative physical infrastructure alternatives was
undertaken for the Markham North South Link Corridor. This evaluation
was based on three main factors; transportation, human environment and
economic considerations. The factors were further divided into indicators
that were considered most pertinent to the evaluation.

The result of the evaluation indicated that a median transitway was
generally preferred for the following reasons:

e |t had the best transportation service quality;

e |t was deemed the safest as it had the least number of conflict points at
intersections;

e |t provided good opportunity to mitigate the impact of local traffic and
property access issues; and

e |t was also considered more desirable as it allowed for better
streetscaping opportunities.

However, the choice of physical infrastructure depends on local conditions
including:

e Available R.O.W. width;

o Number of driveways and type of traffic using the driveways (e.g. cars
or heavy trucks); and,

e Potential for routing changes (i.e. in the southern portion of the study
area routings may be modified if the Sheppard Subway is extended).

Therefore, all three alternatives are carried forward for more detailed

assessment as part of the preferred design. However, the preferred
configuration for the ultimate rapid transit network is a median transitway.
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E.5.5 Preferred Alternative Method for
Transit In the Markham Link Corridor

Improving Public

The preferred alternative method of improving public transit in the
Markham North-South Link Corridor is to implement surface rapid
transit in the Warden Avenue Corridor, with connections to existing
and potential future rapid transit services in the City of Toronto. This
corridor improvement will be supported by the implementation of
transit priority on parallel routes, consistent with the York Region
Transportation Master Plan.

The preferred strategy for the Markham North-South Link Corridor
illustrated on Figure E-4.

The first stage of the evolution of rapid transit corridor is the implementation
of a higher frequency, limited stop service utilizing modern buses to
establish a transit connection between Markham Centre and the Sheppard
Subway. This is referred to as the VIVA Phase 1 service, which has been
in operation since Fall 2005.

At such time when demand warrants, the next step for the preferred corridor
would be to construct median transit lanes on Warden Avenue from
Enterprise Drive to Denison Street. In the longer term, these median transit
lanes could be extended south to connect with a future higher order transit
service in Toronto such as the Finch Hydro corridor or an extension of the
Sheppard Subway.

Although not part of the preferred undertaking, an important enhancement
to public transit in the study area would be the implementation of transit
priority improvements on Don Mills/Leslie Street north of Steeles Avenue to
allow for expedited transit services between Don Mills Station and the
Highway 404/7 commercial node. These services would connect to the
planned Don Mills Higher Order Transit corridor south of Steeles Avenue
and be integrated with future initiatives in that corridor. Transit priority
measures would also be implemented on other roadways as identified in
the York Region Transportation Master Plan. The City of Toronto has
initiated an EA to examine transit needs for Don Mills south of Sheppard.
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Figure E-4
Preferred Alternative Method of Improving Public Transit in the Markham N-S Corridor and
Relation to Other Corridors
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E.5.5.1 Technology Strategy

The preferred strategy is to implement surface rapid transit in the Warden
Avenue corridor with connections to existing and future rapid transit
systems in the City of Toronto.

The initial technology will be Bus Rapid Transit (BRT). This technology
provides sufficient capacity to handle the projected transit ridership
demands while allowing for flexibility of routing over time as the corridor
develops and future rapid transit alternatives are established in the City of
Toronto. Bus Rapid Transit also allows for seamless travel from other rapid
transit corridors in York Region and can be implemented in a phased
manner.

In the longer term, Light Rail Transit (LRT) could also perform the function
of providing surface rapid transit. LRT has similar operating characteristics
and physical requirements as BRT, but generally provides for higher
capacities. In order to maintain flexibility for evolving needs, and potential
future opportunities in the corridor over the longer term, LRT technologies
were carried forward as an alternative method of improving public transit.
The decision to convert to LRT technology as defined in this EA would be
subject to Regional Council Approval during an open session. The
introduction of LRT in the York Region portion of the corridor would be
predicated on the availability of LRT facilities connecting to the Sheppard
Subway. The development of LRT in the City of Toronto would require a
separate study and approvals process.

E.6 DEVELOPMENT AND EVALUATION OF
ALTERNATIVE DESIGNS

The Alternatives Analysis phase of the EA identified Warden Avenue as the
preferred corridor for the implementation of surface rapid transit. The next
stage in the analysis was to identify specific alignment options and the
physical design of the transitway and associated roadway components.

Given that the Markham N-S Link Corridor is diverse in terms of land uses
and existing/potential road infrastructure to accommodate rapid transit, the
analysis of alignment options was carried out on a segmental basis using
four basic segments. These segments are as follows:

e Segment A — Warden Avenue: Highway 7 to Enterprise Drive
e Segment B — Warden Avenue: Enterprise Drive to 14" Avenue
e Segment C — Warden Avenue: 14™ Avenue to Denison Street
e Segment D — East/South Connecting Routes

e Segment E — Denison Street to Steeles Avenue
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The detailed evaluation within each segment, summarized in the main EA
report, considered the ability of the alignment alternatives to respond to four
main objectives including:

e Protecting and enhancing the social environment.
e Protecting and enhancing the natural environment.
e Promoting smart growth, economic development;
e Providing an effective transportation service; and,
e Maximizing cost-effectiveness.

For each of the above objectives, a range of goals and indicators was
established to provide a measure of the effectiveness of each alternative in
meeting the objectives.

E.6.1 Segment A: Highway 7 to Enterprise Drive

The Technically Preferred route for the Highway 7 Transitway (separate
EA) is to travel across Warden Avenue on Enterprise Drive to a new
dedicated transit facility that would swing north into Town Centre Boulevard.
Stations would be located east of Warden Avenue as well as in front of IBM
opposite IBM's private access road. The extension of dedicated transit
lanes across Warden Avenue and the proposed Rouge River valley is
included as part of the Highway 7 Transitway EA.

The most direct route to connect the Markham N-S Link into the Highway 7
Transitway is to do so at the intersection of Warden Avenue and Enterprise
Drive with the station just east of Warden Avenue being used for passenger
transfer. This alignment has been selected as the preferred design.
However, at such time as the Highway 7 Transitway connection west of
Warden Avenue becomes available, other routing options using these
corridors may be pursued for the Markham N-S Link.

Figure 8-1 in Chapter 8 of this report illustrates a potential concept that
would provide for the routing integration of the Markham N-S Link and the
Highway 7 Transitway services while providing improved access for IBM.
This routing option would utilize the IBM ramp and the proposed new
crossing of the Rouge River west of Warden Avenue and opposite
Enterprise Drive.

E.6.2 Segment B: Enterprise Drive to 14™ Avenue

This section includes the crossing of Highway 407 and the CN York
Subdivision. In 2005, York Region commenced construction to widen
Warden Avenue from 4 lanes to 6 lanes from south of 14™ Avenue to north
of Highway 7.
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The preferred alternative for the longer term is to establish a median
transitway along this segment of Warden Avenue. Two cross section
options were considered for this segment:

e A median transitway plus 6 traffic lanes, which would be
accommodated by widening Warden Avenue beyond the planned
future 6 lanes (B.1).

e A median transitway plus 4 traffic lanes, which would be
accommodated by converting two regular traffic lanes (from a total
of 6 in the future) to dedicated transit lanes (B.2).

The preferred alternative is to design for a median transitway plus 6 traffic
lanes (B.1) since the analysis undertaken as part of this EA has confirmed
the need to maintain 6 traffic lanes.

E.6.3 Segment C: 14" Avenue to Denison Street

Warden Avenue between 14™ Avenue and Steeles Avenue has been
identified for widening to six lanes in York Region’s 10 year capital plan,
pending recommendations on rapid transit alignments.

As with the northerly section, two cross section options were considered for
this section:
e A median transitway plus 6 traffic lanes, which would be
accommodated by widening Warden Avenue beyond the planned
future 6 lanes (C.1).

e A median transitway plus 4 traffic lanes, which would be
accommodated by widening Warden Avenue for transit only (C.2).

Traffic analyses undertaken as part of the EA indicate that with the planned
extension of Rodick Road and Birchmount Road across Highway 407
combined with the planned Kennedy Road widening, future traffic volumes
on Warden Avenue south of 14" Avenue can be accommodated with 4
lanes for general traffic. In addition, with an available R.O.W. width of
36m, it would not be possible to accommodate six lanes of traffic plus a
median transitway without significant impacts to adjacent properties.

Based on the above, the preferred alternative is to maintain 4 general traffic
lanes on Warden Avenue south of 14™ Avenue and reserve the remaining
R.O.W. for a median transit facility (Alternative C.2).

E.6.4 Segment D: East/South Connecting Routes

This section is an important connection through the Markham employment
lands and is also the transition to routes in the City of Toronto.
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Two primary route options were investigated:

e From Warden Avenue, west on Denison Street to Esna Park Dr and
then south on Esna Park Drive, continuing south across Steeles
Avenue to Pharmacy Avenue (D.1).

e From Warden Avenue, west on Denison Street to Victoria Park
Ave, then south on Victoria Park Avenue across Steeles Avenue
(D.2).

The Esna Park Avenue alignment follows the planned VIVA Phase 1
routing. It was selected for VIVA Phase 1 because it bisects two large
employment centres on Steeles Avenue— IBM Canada and the Liberty
Centre. There are merits in maintaining the VIVA Phase 1 alignment for the
future rapid transit service because the infrastructure for stations will be in
place and VIVA Phase 1 will have built a ridership base along this
alignment. Therefore, the Denison Street — Esna Park Drive alternative
(D1) was selected as the preferred alignment.

For the preferred alignment, two alternatives were considered for locating
the transit service:

o Mixed traffic operations with Queue Jump lanes on Denison Street
at Warden Avenue (D.1a).

e An exclusive two-way median transitway in the centre of the
roadway with eastbound and westbound vehicular traffic either side
of the transitway (D.1b). This option would maintain four lanes for
regular traffic as exists today.

Widening Denison Street to provide for a full median transitway would
provide the best service for rapid transit. However, it would have significant
effects on adjacent properties since additional R.O.W. would be required
this would impact parking for adjacent buildings.

Considering the impacts on adjacent properties and the lack of serious
congestion problems outside of relatively short peaks, the preferred
alternative is to operate the rapid transit system in mixed traffic on Denison
Street and Esna Park Drive, but mitigate any traffic capacity issues by
providing queue jump lanes (D.la). Specifically, transit vehicles would
access a median transit lane between Hood Road and Warden Avenue,
which would allow them to by-pass eastbound traffic queues approaching
Warden.
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E.6.5 Segment E — Denison Street to Steeles Avenue

In the evaluation and selection of potential routing options, Warden Avenue
was chosen as the preferred routing. In the short term, Denison Street is
the preferred routing for the east-west connection to Pharmacy Avenue and
Gordon Baker Road (to connect with the VIVA Phase 1 alignment) and
existing/future City of Toronto transit corridors.

In the longer term, it would be logical to connect surface rapid transit routes
using Warden Avenue north of Steeles Avenue to potential future rapid
transit services in the City of Toronto, specifically the planned extension of
the Sheppard Subway and a potential rapid transit network in the Finch
Hydro corridor. For this reason, the preferred undertaking includes the
portion of Warden Avenue between Denison Street and Steeles Avenue in
the Region of York. This segment could augment or replace the routing
using Denison Street and Esna Park Drive. Within the City of Toronto, the
system could operate in mixed traffic or potential future dedicated lanes.

The impacts of providing dedicated transit lanes on Warden Avenue
between Denison Street and Steeles Avenue are detailed in Chapter 9.
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Figure E-5
Preferred Alignment and Station Locations
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Note: Preferred alignment south of Steeles Avenue will be confirmed upon
completion of future studies of potential transit improvements by the City of
Toronto/TTC.

28/02/2006




=

E.7 THE UNDERTAKING

From analyses and evaluations of alternative transportation solutions,
alternative methods and alternative designs, a dedicated facility for
rapid transit service located along the existing Warden Avenue was
recommended as the preferred undertaking. The service would
connect to similar services in the Highway 7 corridor and also connect
to existing rapid transit services in the City of Toronto along existing

Enterprise Drive south of Highway 7 to Steeles Avenue.

routes. The length of dedicated transitway would extend from

The preferred alignment with station locations is illustrated in Figure E-5.
The preferred undertaking for which York Region is seeking approval
consists of:

1. A median transitway on Warden Avenue between Enterprise Drive and
Denison Street that will initially utilize BRT technology with potential
conversion to LRT subject to ridership demands;

2. Transit operation in mixed traffic from Warden Avenue, west on Denison
Street to Esna Park Drive, south on Esna Park Drive across Steeles
Avenue to Pharmacy Avenue; and

3. The protection of the right of way on Warden Avenue south of Denison
Street to Steeles Avenue for potential future transit expansion.

E.7.1 Supporting Initiatives

Consistent with the overall intent of implementing a wide range of public
transit improvements, in addition to the recommended alignment for the
Markham N-S Link Rapid Transit Corridor, it is recommended that improved
transit services be pursued in other corridors.  Specifically, it is
recommended that consideration be given to implementing transit priority
measures on Don Mills Road/Leslie Street between Steeles Avenue and
Highway 7 to facilitate increases service levels and improved transit travel
times for the Highway 404 / Highway 7 employment node (to be addressed
in detail through a separate EA).

E.8 PROJECT RELATED EFFECTS AND MITIGATION
The evaluation of project-related effects was performed using the same
general objectives used to evaluate alternatives to the undertaking and

alternative methods. These objectives are:

e To protect and enhance the social environment in the corridor
e To protect and enhance the natural environment in the corridor
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e To promote smart growth and economic development in the corridor
e To provide an effective transportation service

The issue of cost-effectiveness was considered qualitatively in selecting the
preferred undertaking.

Goals defined by professionals in the study team are subsets of these
objectives and refer to an environmental value or criterion. The effect of the
proposed undertaking in terms of each environmental value was rated using
a qualitative scale ranging from a positive or beneficial effect through
negligible to a potentially significant negative effect in is presented in detail
in Section 10.4 of the main report.

E.9 IMPLEMENTATION CONSIDERATIONS

The Markham N-S Link Corridor Public Transit Improvements undertaking,
described in Chapter 9, is one of three north-south corridors in York
Region’s proposed four-corridor Rapid Transit Plan. Travel demand
modelling has indicated that rapid transit service on Warden Avenue will
attract a high level of transit ridership contributing to the overall network.
Consequently, the Region’s plans for the evolution of the network place a
high priority on early implementation of facilities and service in this corridor.

This Environmental Assessment Study constitutes the first step in the
implementation process, which will include all the traditional phases of
preliminary and detailed design, construction, testing and commissioning of
systems and installations and finally operation of rapid transit service.

The Construction Phase

Pending funding, the first priorities for the construction of transitway
segments are south Yonge Street (Steeles Avenue to Langstaff Road)
following by Highway 7 East. The timing of construction of the Markham
Link is less certain, but is expected to occur within the next 5 to 10 years.

It is assumed that, if approved, construction of York’s Rapid Transit
Network will begin immediately after receiving funding.

E.9.1 Public Outreach

The Markham North-South Link Corridor Public Transit Improvements
Environmental Assessment has conducted a public consultation program
comprising five series of information centres. These have afforded the
general public and other stakeholders the opportunity to view design
alternatives and their evaluation, express concerns related to environmental
effects and provide input to the development of mitigation measures.

Markham North South Link Corridor Public Transit Improvements Environmental Assessment

A major challenge with the study area is that few residents live along the
corridor, which is comprised mainly of commercial uses and employment
lands. This made it difficult to generate interest among the general public.
One of the steps that was taken to overcome this was to essentially go to
the public by holding PCCs in the Markham Civic Centre on evenings where
other activities were scheduled, and to hold additional PCCs in First
Markham Place, a busy mall within the study area. Since employees and
business owners are un-inclined to come out to evening events, a project
description and request for comments was dropped-off by walk-about to all
properties along the corridor, with a mail-back comment form.

Overall, from the verbal and written comments received, there is strong

support for improved transit in the Markham Corridor, and York Region as a
whole.
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1. INTRODUCTION

1.1.1 Purpose of the Markham North South Link Corridor
Public Transit Improvements Report

On July 13, 2004, the Regional Municipality of York, the proponent of the
York Rapid Transit Plan, obtained formal approval of the Terms of
Reference for an Environmental Assessment (EA) of Markham North South
Link Corridor Public Transit Improvements. This EA Report was prepared
in accordance with the Terms of Reference and with clause 6.1 (2) of the
Ontario Environmental Assessment Act (EAA). The EA studies were
carried out in 2004 and early 2005, drawing on results of previous
investigations conducted during the preparation of the Terms of Reference
as appropriate.

The purpose of this report is to document the scope and findings of the EA
studies assessing the effects of both the operation of improved transit
services as well as the construction of related facilities. The report and its
appendices, including the approved Terms of Reference, constitutes York
Region’s application to the Ontario Ministry of the Environment for approval
to proceed with the undertaking, submitted under subsection 6.2 (1) of the
EA Act.

1.2 PURPOSE OF THE PROJECT

A review of recent planning initiatives and studies carried out in the Region
is beneficial in describing the context for and purpose of, the proposed
undertaking: Markham North South Link Corridor Public Transit
Improvements.

1.2.1 Context

York Region’s Official Plan outlines a regional structure based on the
establishment of a system of centres and corridors that act as a focus for
residential and commercial development. The Plan identifies four regional
centres and two main regional corridors. The four existing and/or
developing centres, intended to be focal points for business, government
and culture with complementary medium and high density mixed-use
development, are:

e The Langstaff Community Area in southern Richmond Hill surrounding
the Yonge Street/Highway 7 intersection;

e Newmarket, at the top of the primary north-south corridor on Yonge
Street and home to the Regional Headquarters;

e Markham Centre to the east in the vicinity of Highway 7 and Warden
Avenue; and
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¢ Vaughan Corporate Centre to the west in the vicinity of Highway 7 and
Highway 400.

Much of the Region’s public transportation system centres on the two
primary corridors identified in the Plan. These are the north-south leg on
Yonge Street and Highway 7, the major east-west leg. However, given the
Region’s important link with the City of Toronto, two north-south connecting
corridors are an integral part of the overall transit plan: A Vaughan North-
South Link and the Markham North-South Link.

Figure 1-1
Planned Rapid Transit Network
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As a major step towards achieving the Official Plan’s three goals of
sustainable natural environment, economic vitality and healthy
communities, the Region developed its Transportation Master Plan (TMP),
completed in June 2002. This Transportation Master Plan articulated the
goals in a set of twelve, desirable ‘end states’ for the transportation system:

e Reduced vehicular trips and shorter work trips;

e Employer based Travel Demand Management initiatives;
e Reduced dependence on automobiles;

e Universal access to public transit;
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e Integrated transit services and fares among GTA transit operators
serving York Region;

e Transit accessible human services;

o Efficient and safe movement of goods;

e Efficient use of infrastructure;

e Infrastructure in a ‘state of good repair’;

e Strong protection for the environment;

e Adequate and dedicated long-term funding sources; and

o Effective public consultation.

The Transportation Master Plan (Attached as Appendix L) established a
comprehensive blueprint for road and transit developments in the Region
through 2031 and outlined the proposed four corridor, rapid transit network,
shown in Figure 1-1. The principal objective of this network, known as the
York Rapid Transit Plan is to provide a high quality rapid transit alternative
for travel between the four regional centres as well as rapid transit links
from the Region’s network to the City of Toronto’s subway network and to
neighbouring municipalities east and west.

1.2.2 Problem Statement for Markham North South Link
Corridor

The general problems highlighted in the York Region Transportation Mater
Plan (TMP) and confirmed through the analyses in this EA that are of
particular relevance to the Markham North South Link Corridor can be
summarized as follows:

e Road capacity constraints, which lead to increased travel times,
congestion and air pollution;

e Low transit accessibility, both in terms of service levels and service
coverage connecting major destinations, which in turn leads to low
transit mode shares and a high reliance on automaobiles;

e Limits on urban development, due to the fact that the road system alone
cannot support the levels of development anticipated in the Region,
particularly key centres such as Markham Centre;

e Sustainability issues, which stem from a high dependence on
automobiles, including air pollution, greenhouse gas emissions, and
inability to respond to changes such as fuel supply limitations/price
increases, which are anticipated over the next 30 years;

e Lack of accessibility, for those individuals who cannot afford to drive a
car, or do not have access to a car (e.g. students, elderly persons);

Improving public transit in the corridor has the potential to address these
problems.
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1.2.3 Objectives

The purpose of the undertaking in the Markham N-S Link Corridor
encompasses two fundamental objectives:

e to respond to growth pressures by providing a high quality improved
public transit alternative to reduce automobile dependence, and

e to help make the Region’s urban centres more liveable, pedestrian-
oriented and economically viable by providing a valuable tool for
structuring and achieving land use and social objectives.

Following adoption of the Master Plan by Regional Council, the Region
initiated the planning and project development phase of the Rapid Transit
plan by entering into a public-private partnership with York Consortium
2002. The scope of this first phase included network-wide transportation
planning in parallel with, and in support of, Environmental Assessments of
rapid transit in each of the four corridors.

A key activity has been travel demand analyses, using the results of the
2001 GTA-wide Transportation Tomorrow Survey and the current
demographic projections of York Region and Toronto. This demand
analysis and forecasting within the study, described in Chapter 4 of this EA,
has shown that there will be capacity shortfalls in the road network as new
development occurs and more importantly, that the existing transit network
does not adequately serve the key corridor demand and does not provide
high quality linkages between major transit systems. One of the challenges
with the Markham North South Link Corridor is that there is presently no
single dominant corridor and as a result travel demand patterns are diverse.
Compounding this is the fact that land uses throughout the study are
diverse including greenfields, low density industrial, office and stable
residential development. This is both a challenge as well as an opportunity
in that the Region and Town of Markham have an opportunity to shape land
use and encourage more compact, mixed use and transit supportive
development.

The purpose of the undertaking can therefore be summarized as:

e Providing improved public transit infrastructure and service in this north-
south corridor, capable of producing significant increases in transit
ridership both within the corridor and across the network and regional
boundary. This objective will be supported by interconnection with
other corridors and GTA transit systems such as the Highway 407
transitway, GO Transit and the TTC Sheppard Subway.

¢ Integrating improved transit facilities in a manner that enhances and
enriches streetscapes with new amenities by using a holistic urban

TO1793

design approach to support the Region’s goals for mixed-use transit-
oriented development along the corridor.

The undertaking, for which Ministry approval is sought, comprises the
infrastructure, systems, vehicles and subsequent operation of the improved
public transit services.

1.3 RELATIONSHIP WITH OTHER CORRIDORS

The basic concept for the Markham North-South Link Corridor Public
Transit Improvements, as identified in the York Region Transportation
Master Plan, is to connect the Markham Centre (Warden and Highway 7
area) with the Sheppard Subway. Connections with the Sheppard Subway
could be made to the existing terminus at Don Mills Station or, if the
Subway is extended, to a future easterly station.

The Markham Link Corridor would be seamlessly integrated with the
proposed Highway 7 Transitway, which extends through Markham Centre in
the north end of the study area. The corridor includes GO Transit Stouffville
Line, which includes a major station in the study area — Unionville Station.
In addition, the north-south corridor intersects the Highway 407 inter-
regional bus rapid transit corridor, currently protected by the Ontario
Ministry of Transportation and studied recently by GO Transit as part of the
GO BRT Study.

As a critical corridor on York Region’s proposed rapid transit network and a
major link between Markham and the Sheppard Subway, improved public
transit services in one or more north south corridors fulfils several roles
relating to the other corridors in the Region’s network as well as those of
other transit operators interfacing with it. These roles can be summarized
as follows:

a) Providing the high quality transit link between the Markham Centre and
the Sheppard Subway in the City of Toronto.

b) Providing a connection from the east-west rapid transit service on
Highway 7 to the many employment uses south of Highway 7 in the
Town of Markham and south of Steeles Avenue in the City of Toronto.

c) Providing residents and employees in Markham with access to the City
of Toronto’s subway network, with the benefit of increasing ridership on
TTC's services and also diverting auto trips from Toronto’s road
network,

d) Providing improved transit service to GO Transit’s rail and bus network,
and in particular the Unionville GO Station, so that more people are
encouraged to use transit for their entire trip as opposed to driving and
parking at GO stations.
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e) Providing connections to future transit services planned by the City of
Toronto, including a potential bus rapid transit or LRT service on Don
Mills Road, a priority transit service on Victoria Park Avenue and the
planned extension of the Sheppard Subway.

The relationship of the Markham North South Link corridor to the other
inter-connected corridors mentioned above is illustrated in Figure 1-2.

Figure 1-2
Relationship of Markham N-S Link Corridor to other Interconnected Corridors
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1.4 RELATIONSHIP WITH CITY OF TORONTO

The Markham North-South Link Corridor is somewhat unique in the overall
York Region Rapid Transit Network in that approximately one-half of the
potential improved transit services would be located in the City of Toronto.
The City of Toronto Official Plan identifies the introduction of higher-order
transit in the Don Mills Road and Markham Road corridors. It also identifies
Don Mills Road, Victoria Park Avenue, McCowan Road and Markham Road
for improved surface transit priority measures, such as reserved/dedicated
lanes for buses and transit signal priority.

Recommendations for the Markham N-S Link corridor were developed to
take into account recommendations from the Don Valley Corridor
Transportation Master Plan being conducted by the City of Toronto. The
purpose of this study is to recommend specific road and transit-related
improvements for increasing person-carrying capacity in the Don Valley
corridor within the City of Toronto. The Draft Final Report for this study,
released in February 2005, recommends as a high priority the
establishment of a Don Mills Higher Order Transit service to Bloor-Danforth
subway. It also recommends surface transit priority measures for Victoria
Park Avenue.

Although the City of Toronto has chosen not to be a co-proponent, the City
of Toronto and Toronto Transit Commission are key stakeholders in the
Markham-North South Link Corridor EA. Staff from both agencies are
represented on the study’s Technical Advisory Committee to provide advice
and comments on the study and to coordinate input from other City of
Toronto stakeholders.

As described previously, the EA study area extends to Sheppard Avenue in
the City of Toronto. Since the City of Toronto is not a proponent in the EA,
this study will not define specific infrastructure to address needs within the
higher-order transit and transit priority corridors as envisioned in the
Toronto Official Plan. A future study (or studies) will be required by the City
of Toronto to define transit service and infrastructure south of Steeles
Avenue to address needs within the City of Toronto.

Since York Region does not have the jurisdictional authority to construct
any physical infrastructure within the City of Toronto without an agreement
with Toronto, an important aspect in the development of alternatives within
this EA is to consider how potential services and infrastructure north of
Steeles Avenue could be integrated with the long term transit planning
objectives of the City of Toronto.

In discussions with the Toronto staff, it was determined that any transit
service crossing into Toronto would have to respect the jurisdictional
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boundary of the TTC. In general, any York Region service crossing into
Toronto could drop-off passengers en route to the proposed terminus of the
service at the Sheppard Subway. In the northbound direction, any York
Region Transit service could only pick-up riders destined for York Region.

With these limitations in mind, this EA will only go as far as identifying the
transit service characteristics and any limited infrastructure south of Steeles
Avenue required to directly support the York Region undertaking that is
being defined in this EA.

1.5 STUDY PROCESS

The Markham North South Link Corridor Public Transit Improvements study
followed an Individual Environmental Assessment process in accordance
with the requirements of the Ontario Environmental Assessment Act (Part
II). The four phases followed as part of this process are illustrated in Figure
1-3. The first two phases have utilized findings of transportation studies
completed prior to the commencement of this EA. These have been
supplemented by further updating and analysis focussing on defining the
problem, identifying the need, and analysing alternative transportation
solutions to the problem and their ability to meet the need of the Region’s
land use and transportation objectives.

The third and fourth phases were carried out during this assessment.
Within these phases the following key tasks were completed:

e Detailed and focused investigation of existing conditions;

o Development of alternative functional designs;

e Assessment of environmental effects of the alternative functional
designs;

e A comparative evaluation of the functional design alternatives;

e Selection of Preferred Functional Design;

e Detailed description of the project including phasing and built-in
mitigation;

e Detailed assessment of the environmental effects of the preferred
design;

o |dentification of land needed for the implementation of the Preferred
Functional Design;

e Recommendations for actions to prevent, change, mitigate, or remedy
effects, including monitoring provisions;

e Conclusions of the effects of the project on the human and natural
environment; and

e Documentation of the Study in an EA Report.

The outcome of these tasks included:
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e Opportunities to minimize identified potential adverse effects through
the implementation of effective mitigation measures;

e Opportunities to restore, enhance, or improve overall environment
quality of the study area including the preparation of a streetscape plan;

e Definition of the preferred public transit improvements including
physical running-ways and passenger pick-up/drop-off facilities;

e Right-of-way (ROW) protection requirements for the preferred design,
to allow for orderly development or redevelopment of lands in proximity
of the transit facilities; and

e An implementation process for the construction of the Markham North
South Link transit improvements based on development pressures and
ridership requirements.

1.6 REPORT ORGANIZATION

This report is divided in thirteen Chapters. The purpose of the study and
the vision of transit within York Region are provided in Chapter 1 including
the planning and approval process. Chapter 2 provides the background to
the study and describes the study area identified in the Terms of Reference.
Chapter 3 identifies the Alternative Solutions to the need addressed by the
undertaking and describes the findings of a comparative evaluation of these
solutions. Chapter 4 sets out the findings of the travel demand analysis
carried out. In Chapter 5, the alternative methods of carrying out the
preferred transportation solution are presented and evaluated. This chapter
includes a description of the route alternatives and the factors influencing
their development as well as the evaluation methodology, criteria used for
the evaluation and the preliminary screening of route alternatives.

A description of existing conditions within the study area that could be
affected by the undertaking is presented in Chapter 6. Chapter 7 describes
fundamental planning and design parameters that were used in developing
alignments and alternatives.

Chapter 8 evaluates different design alternatives through each section of
the preferred route and identifies the preferred features of an improved
transit system. A more detailed description of the preferred design solution
including project development activities that might affect the environment is
presented in Chapter 9.

Results of the assessment of the environmental effects, recommended
mitigation measures and proposed monitoring are summarized in Chapter
10. Chapter 11 outlines the Implementation Plan. Public and agency
consultation formed an integral part of all phases of this study and is
summarized in Chapter 12.
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Figure 1-3
Environmental Assessment Process
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2. STUDY BACKGROUND

This chapter describes the study area and a broad overview of existing
conditions in the study area.

2.1 DEFINITION OF STUDY AREA

The basic concept for the Markham North-South Link Corridor Public
Transit Improvements, as identified in the York Region Transportation
Master Plan, is to connect the Markham Centre (Warden and Highway 7
area) with the Sheppard Subway. Connections with the Sheppard Subway
could be made to the existing terminus at Don Mills Station or, if the
Subway is extended, to a future easterly station.

Reflecting the range of possible alignment options for the undertaking, as
described in the Terms of Reference, an initial study area was defined to
cover the area bounded by Leslie Street/Don Mills Road to the west,
McCowan Road to the east, 16" Avenue to the north and Sheppard Avenue
to the south. This study area, including its context with the Greater Toronto
Area, is shown on Figure 2.1. The study area includes portions of the Town
of Markham and the City of Toronto, as well as a small portion of Richmond
Hill in the Beaver Creek Business Park area.

The study area shown represents the initial study area which was refined
during the EA, as various routing options were assessed and screened.
The spatial and temporal boundaries of the EA study area varied to some
extent depending on the environmental factor under consideration.

Throughout this EA report, analyses are sometimes described separately
for the Markham portion of the study area (i.e. north of Steeles Avenue) and
the Toronto portion of the study area (i.e. south of Steeles Avenue). In
addition, due to the fact that no construction activities will be undertaken by
York Region in Toronto, analyses are typically more detailed for the
Markham portion of the study area.

TO-1793

Figure 2-1

Study Area for the Markham North-South Link Corridor Public Transit Improvements
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2.2 OVERVIEW OF EXISTING CONDITIONS IN STUDY
AREA

2.2.1 The Built Environment

The initial study area for the Markham North-South Link corridor is quite
large and contains a wide variety of land uses and development patterns as
shown on Figure 2-2. While the majority of the study area below 14"
Avenue is generally built-out, much of the northern portion of the study area
is under-development or planned for development and presents a
significant opportunity to be developed in a manner that supports the vision
for transit in the region while also supporting the vision for environmental
quality and sustainability. This section highlights the following five main
elements of the existing built environment.

Residential Areas - Approximately two-thirds of the land area within the
initial study area contains low-medium density residential development, plus
a few pockets of higher density residential development (apartments and
condominiums), most notably along Sheppard Avenue, Finch Avenue and
Steeles Avenue.

Most of the residential neighbourhoods are typical of newer suburban areas
with houses focusing on local streets that are discontinuous and circuitous.
Where residential developments abut arterial roadways, the houses are
either facing inwards and accessed by collector and local streets or set
back significantly from the street.

Existing and Newly Developing Employment Areas - The study area
contains both newly developing business parks as well as older industrial
areas. Much of the area between Highway 404 and Kennedy, north of
Steeles Avenue, consists of light manufacturing and industrial uses.
Together, these industrial areas generate a significant amount of
employment. The study area also contains a high number of employment
nodes with high-density office development. These include:

e The Allstate Parkway Business Park

e Gordon Baker Business Park

e Steeles Technology Campus

e Consumers Road Business Park

e Commerce Valley Drive Business Park

These business parks are the home of several major employers including
IBM, Sprint Canada, American Express, Data Mirror and ATl to name a few.
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Regional Centres - Within York Region, there are four major regional
centres: Markham Centre, Langstaff Gateway (Richmond Hill), Vaughan
Corporate Centre and Newmarket. It is the intention that the Markham
Centre would be the northern focal point of the Markham North-South link.
It is envisioned that Markham Centre will be the new downtown for
Markham. It will consist of high density residential and employment uses
which will be developed in a manner that is supportive of transit.

In addition to the formally defined regional centres, the corridor contains a

number other major activity nodes including:

e Don Mills Station/Fairview Mall, the present terminus of the Sheppard
Subway and a major shopping destination;

e Markville Mall;

e The Markham Civic Centre;

e Pacific Mall;

e Bridlewood Mall;

e Seneca College (Newnham); and,

e Seneca College Allstate (opened 2005)

Development Corridors - The Official Plan for the Region of York calls for
a series of development corridors that are intended to help facilitate the
intensification of development and services in a mixed use form that creates
support for efficient, regular transit service. The two main corridors in the
initial study area are Highway 7 and a north-south corridor between
Markham Centre and the Sheppard Subway.

In addition to these major regional corridors, the study area contains
several important corridors that have been or are planned to be developed
with higher density, mixed use development. These include Enterprise
Drive through Markham Centre and the Sheppard Subway Corridor. The
Sheppard Subway corridor is identified as an “Avenue” in the Toronto
Official Plan. Avenues are corridors along major arterial streets where
transit-supportive reurbanization can create new employment and housing
and improve local streetscape, infrastructure and amenities.

Transportation/Utility Corridors - There are several major transportation
corridors and utility corridors in the study area, as described below. (See
Figure 2-2)

¢ North-South Hydro Corridor: A key feature of the study area is a
north-south hydro corridor extending from the Finch hydro corridor just
south of McNicoll Avenue to north of Highway 7.

o Stouffville GO line: GO Transit operates the Stoufville GO Rail service
on the Uxbridge subdivision, which extends northerly from
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Scarborough. Through the study area, this rail corridor is quite narrow
at approximately 15 m in width.

e Highway 407 corridor: Highway 407 was constructed in the parkway
belt and follows and east-west alignment through the study area. The
corridor includes the 6 lane toll highway as well as a utility corridor.
Highway 407 is a private toll highway operated by 407 ETR Concession
Company Limited under a Concession Ground Lease Agreement with
the Crown in the Right of Ontario. 407 ETR has been deemed the Road
Authority for the Highway 407 right-of-way and is responsible for all
construction, maintenance and operations associated with Highway
407. GO Transit is planning for a bus rapid transit facility in the 407
corridor. To accommodate the transitway and associated facilities,
MTO undertook a Transitway Corridor Protection Study in 1998

e Finch hydro corridor: The Finch hydro corridor presents opportunities
for potential east-west connections. Through the study area, the Finch
hydro corridor follows an alignment just south of McNicoll Avenue. The
Finch hydro corridor has been identified in the City of Toronto Official
Plan as a Higher Order Transit corridor.

e Sheppard Subway: Opened in November 2002, the new Sheppard
Subway runs from Yonge Street to Don Mills Station. The Official Plan
for Toronto identifies the Sheppard Subway corridor east of Don Mills
Road as a Higher Order Transit Facility and all expectations are that the
subway will eventually be extended to the Scarborough Civic Centre in
the longer term.

e Highway 404 corridor: Through the study area Highway 404 is a major
provincial highway facility. Highway 404 is identified as an integral part
of GO Transit's longer term BRT network.

Institutional Uses - There are a number of elementary and secondary
schools within the study area, as shown on Figure 2-2. Secondary schools
in particular represent a potential market for public transit, as does Seneca
College located at Don Mills Avenue and Finch Avenue

A more detailed description of the built environment is provided for the
refined study corridor in Chapter 6.

2.3 DESCRIPTION OF THE NATURAL ENVIRONMENT

The initial inventory of the existing natural environment was conducted by
LGL Limited and was based on a review of information available from the
Ministry of Natural Resources (MNR), the Toronto and Region Conservation
Authority (TRCA), the Regional Municipality of York, the Town of Markham,
the Town of Richmond Hill and the City of Toronto. Field investigations
were subsequently undertaken for a short-list of corridors and the results
are presented in Chapter 6 of this EA.
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Major Natural Heritage Features for the entire study area is plotted on an air
photo base map and shown on Figure 2-3 and described below.

Abiotic - The study area is located primarily in the South Slope and Peel
Plain physiographic regions. The South Slope is a till plain that was formed
by retreating glaciers. The slope in the study area is smooth to gently
rolling with low drumlins. The soils of the South Slope are relatively
impermeable which results in extensive run-off to local watercourses. The
Peel Plain is a level to undulating tract of clay soils. The dominant soil is
Peel Clay which is fine and poorly drained. As a result, infiltration is low
and groundwater supply is limited as more precipitation ponds on the
surface or is lost through evaporation or surface runoff. The underlying
geological material of the Peel Plain is a till or boulder clay which contains
large amounts of Palaeozoic shale and limestone. The general elevation of
the Peel Plain is from 500 to 750 feet above sea level and there is a gradual
and fairly uniform slope towards Lake Ontario.

The study area lies within the Don River, Rouge River and Highland Creek
watersheds, although the majority of the study area lies within the Rouge
River and Highland Creek watersheds. Located within the study area is
German Mills Creek (a tributary of the East Don River); the Rouge River
and a number of associated tributaries including Beaver Creek; and, the
Bendale Branch and Markham Branch of the Highland Creek. These
watercourses flow generally in a north to south direction from their
headwaters in the Oak Ridges Moraine and South Slope to their mouths at
Lake Ontario. All watercourses fall within the jurisdiction of the TRCA and
MNR Aurora District.

Aquatic Ecology - Watercourses located within the study area that directly
support fish habitats are identified as cold, cool and warm water. Several of
the watercourses have been urbanized through channelization, realignment
and enclosure. The Rouge River and several of its tributaries within the
study area support redside dace, a fish species of special concern
nationally.

Terrestrial Ecology - Designated natural areas within the study area
include one evaluated wetland, Unionville Marsh, which has been
designated a provincially significant wetland by the Ministry of Natural
Resources, and one environmentally significant area (ESA), Unionville
Marsh, which has been designated an ESA by the TRCA. Unionville Marsh
is also designated a Life Science Site by the MNR. One other ESA, Milne
Woods, is located immediately adjacent to but just outside the study area
(east of McCowan Road between Highway 407 and Highway 7). Many of
the valley and stream corridors surrounding the watercourses within the
study area are designated natural heritage features by York Region, the
Town of Markham, the Town of Richmond Hill and the City of Toronto.
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A full description and inventory of the natural
environment for the refined corridor is provided in
Chapter 6.

2.4 TRANSPORTATION
ENVIRONMENT

2.4.1 Local Transit Network

Figure 2-4 illustrates the existing transit services in
the study area. York Region Transit (YRT) is
responsible for operating transit throughout York
Region (i.e. north of Steeles Avenue) while TTC
responsible for operating services in the City of
Toronto (i.e. south of Steeles Avenue). In addition,
TTC operates several routes on major north-south
arterials north of Steeles Avenue. These services
are operated by TTC under contact to York Region.

Major north-south transit services within the study

area include the following:

e Route 129A on McCowan Road

e Route 17A on Birchmount Road

e Route 68B on Warden Avenue

e Routes 224C and 24d/224D on Victoria Park
Avenue/Woodbine

e Route 25D on Don Mills Road

¢ Route 8 on Kennedy

e Route 90 on Don Mills/Highway 404

In addition to these north-south routes, YRT also
operates two east-west routes through the York
Region portion of the study area, Route 1 and
Route 2/2A. In the southern portion of the study
area, the TTC operates routes on Steeles Avenue
(Route 53), McNicoll Avenue (Route 42), Finch

headways range from 15 — 30 minutes, whereas south of Steeles Avenue
headways are generally better than 10 minutes.

2.4.1.1 Fare Policies

Each of the TTC routes operating north of Steeles Avenue are not subject
to integrated fare policy meaning that when passengers travel across the
City of Toronto boundary at Steeles Avenue they are required to pay an
additional fare when boarding TTC services. For example, passengers
travelling on YRT route 90 to Don Mills Station would pay an extra fare to
board the subway. Similarly, passengers travelling north on the TTC routes
have to pay an extra fare if they travel north of the Steeles Boundary.

As of January 1, 2005, the adult cash fares for YRT was $2.25 while the 10
ticket price works out to $2.10 and a monthly pass can be purchased for
$78.00. Adult cash and ticket prices are the same for TTC, while monthly
TTC passes are $98.75. For the TTC and YRT routes that connect to GO
Train stations in York Region, passengers pay only an additional 25 cents
when they show a valid GO Transit Ticket. It is noted that both TTC and
YRT fares are planned to increase in 2006.

2.4.2 VIVA Transit Network

In September 2005, York Region launched the VIVA transit system, a
network of special buses running in transit priority corridors, generally in
existing travel lanes. Originally referred to as the Quick Start Network,
these services will run in all four of the York Region Rapid Transit Corridors
shown previously on Figure 1-1. For the remainder of this report, VIVA
Phase 1 will be used to describe the current and soon to be implemented
bus rapid transit services. Similarly, the term “VIVA Corridors” is used to
describe the York Rapid Transit Network Corridors comprising the Yonge
Street corridor, Highway 7 corridor and the Markham and Vaughan North-
South Links. Currently, both VIVA Purple and VIVA Green operate in the
within study area.

2.4.3 GO Bus Services

I Sy S ———————— Avenue (Route 39) and Sheppard Avenue (Route

s Potsotetimproved Transt Rovs —— In addition to the GO Rail services and associated train-bus services, there
I [ Ervionmenally Signfiart Aeimattves [ - | 85). are three GO Bus services operating in the study area. The Highway 407
— (ERE, R B B2 Toiemconr | GO Bus Service operates between Mount Joy GO Station to/from Oakville
o — mﬁﬁ.'? ﬁfr:a'ﬂm e @GO Rail Corridor Characteristics of the major transit routes operating with stops at Unionville station and York University. Service runs heading
e endeess S ey S Y within the study area are shown on Table 2-1. In to Oakville from 6:35 to 17:55 approximately once per hour or better in the
o — e {1t Study Area Boundary e A insianduend general, the frequency and duration of operation of AM peak. Buses depart from Oakville approximately once per hour from
\ . Hinisen oew e ST bus services is significantly greater south of 7:00 to 22:00, with later buses from York University. In addition, Route #50
o Steeles Avenue. North of Steeles Avenue runs between Unionville GO Station and Scarborough Town Centre; and
igure 2-

Natural Heritage Features
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Route #52 serves York University, Durham College and Oshawa via Figure 2-4

ighwa , stopping at Unionville Station. isti it Servi n the morning peak period trains depart from Unionville Station
Highway 407, stopping at U lle Stat _ Existing Transit Services f In th g peak period t depart f U lle Stat
5 _ ] approximately every 30 minutes. These train services are supplemented by
n addition there are several routes ,65 an at travel through the us services operating at hourly intervals throughout the mid-day an
In addition th I tes (#49,65 and 69) that t [ th h th GO b t t hourly int Is th hout th d-d d
study area (on Highway 404) but do not stop. = during the late evening.
&*% PLa |
1 Markham ipg sreove = Markvile [Flally . . .. . .
able 2- m Markhap WAL w i et VL ;. Fares for GO Transit range depending on the origin and destination.
Table 2-1 : f
Existing Transit Routes H ?g Current fares for a one-way trip from Unionville station to Union station are
Routes Operating North of Steeles Avenue* e i $5.15 for an adult and $2.60 for a senior or child.
ROUTE HEADWAY .|'
ROAD DESCRIPTION AM Mid-day PM b i /o8 ST tidiak e Y B N D . . . . .
(Operator) PEAK PEAK Eve { :r‘; £} GO Transit also operates the Richmond Hill GO Rail Service to the west of
25D (TTC) Papeif/r;—lﬁ'“ 14 35 16 40 b ] § ¢ _ the study area with stops at Richmond Hill (Major Mackenzie Drive),
RE:;\/'\L/IQLS"e Do Mills St = " \) = Langstaff (Highway 7), Old Cummer (near Finch Avenue) and Oriole (near
Street 90 (YRT) seneca 30 30 40 Sheppard/Highway 401).
College King
Campus . . .
224C Don Mills Stn — 20 No 20 No 2.4.5 Provincial Highway Network
(TTC) 14™ Ave service service _
Victoria Park i _ . . . . . ..
ConaTA 1 S apizap | PO" m;rsm % 30 . % i o Figure 2-5 provides an illustration of the major road network characteristics.
) ‘ N il 130/ 7 . . . . .
(o) Mackenzie e, o4 = . } L 1 There are two major provincial highways in the study area as follows:
- 23 55 § orden B, 1" | S EiRe
Warden Ave 68B (TTC) Walrggrliten 16 40 20 18 g%g% ;I | I 130 s;‘:z‘e:-{f;frﬁﬂ{f[@
& | mo S5 ! -‘f,f‘ggpgf}g;i, it Highway 407 Highway 407 is a 108 kilometre east-west controlled
. Warden Stn — No No L Fpe SEE 5 McNicoll__[twe. ;2% . .
BirchmountRd | 17A (TTC) 14" Ave 21 cervice 16 senvice ?Qgg: f 44".2.?!; j ] access private tgll highway currently gperated by 407
Steeles Ave — 30 ETEL: sg%i:#;mm g s | } 3 EI ETR Concession Company Limited under a
. — 5 mpus, ¥ s i =t . .
Kennedy Road | 8 (YRT) y M:JOF' 15 15-30 30 '"?-“*—J:_ Sy e e %’z‘fﬁﬂfﬂ’?&%{ i . e Concession Ground Lease Agreement with the Crown
ackenzie : # g 4 Amereeyk ) X ) ] ) s
Scarborough ; - _T_....’.EE.??E:‘,....:sgp..a... [ e e oom D J-”.’?f',-_.sgg in the Right of Ontario. Within the study area,
McCowan 129A g 26 # i jBa. I " ol ] \ ; i
Road (vRT) | Centre—Major 15 15 24 Saome . {3l ' gl Highway 407 serves as an alternative route to
'\:Aacﬁnz'e = Vg '5'.-;0;: l oo Highway 401 as well as Highway 7 with full
arknam iz Pleasant leve D L ™ .
_ Stouffville i § ol : ! interchanges at Markham Road, McCowan Road,
Highway 7 1 (YRT) L 10 10 30 ! o S E’:ﬁ {»m .
Hospital WL Kennedy Road, Warden Avenue, Woodbine Avenue,
Finch Stn .éfi%m : Highway 404 and a partial interchange at Leslie
_ - ,{'4.;'44" Street. Highway 407 consists of 6 lanes easterly to
Routes Operating South of Steeles Avenue* sdL Lo AT .
CEASWAY McCowan Road where it narrows to 4 lanes. In
ROAD ROUTE | pescripTioN AM Mid-day PM 24.4 GO Rail general, Highway 407 operates free of congestion in
(Operator) Eve T .
PEAK PEAK this area.
Pape Stn — 7
Don Mills ) BTO | steetes Ave ° ‘ o7 GO Transit's Stouffville GO Rail service generally follows a north-south _ _ _ .
v I ey | Vie Park sin- . 10 1011 016 alignment through the study area. Peak period service is provided between Highway 404 Highway 404 is a major north-south controlled access
Steeles Ave Stouffville and Union Station with stops at the following locations: provincial freeway under the jurisdiction of the Ministry
_ f Transportation. Highway 404 contin north from
Warden 68(TTC) | eroen SN 45 10 67 15 » Kennedy (opened June 2005) OD i‘/ Sllpo tzt Ok gt Ha'lyh 0 020; Ue?h ?tG 0
S;Irigumeount e Agincourt (Sheppard Avenue)* Lon a_tﬁyf ”ar \tNayha '9 W_?:_ " notr d 0 reerl
Warden Stn — 15-16 - ne wi interchan within r
rond 719 | S e ' ° " *  Milken (Steeles Avenue)® S?lee ard : en SCF'E;CE:]ESA enue SetefalltjesyAa (jr‘r:1 :
o . venue, Fi venue, venue,
Kennedy S ” e Unionville GO Station (Kennedy/Helen)* Hi hpp 407 and High 2 High 404 ict
- . _ ighwa and Highway 7. Highwa consists
Kennedy Road | 43(TTC) | "gocies Ave 14 14 15 e Centennial GO Station (McCowan Road)* ghway 1a Highway ghway .
Markham Vill GO Station (Hiah 48 of 5 lanes per direction to Finch Avenue, narrowing to
. arkham Village ation (Highwa L .
McCowan Scarborough 89 ge &’ (Highway 48) 4 lanes per direction to Highway 7 and then to three
Road 129 (TTC) Centre — 5 5 8 e Mount Joy GO Station (Hwy 48/Bur Oak)
Steeles Ave A A A lanes.
o Stouffville GO Station (Stouffville)

Source: Toronto Transit Commission, York Region Transit

* . . .
* Not all routes in corridor are shown; schedules and routes change frequently. Indicates station within study area
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The Ministry of Transportation is also completing
construction of a new Highway 404 southbound lane
from Van Horne Avenue to westbound Highway 401,
which will be reserved for HOVs and buses.

Figure 2-5
Study Area Road Network

LEGEND:

Study Area
Municipal Boundary

Arterial Roads
s Minor Arterial Roads
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2.4.6 Municipal Road Network

The major arterial roads within the study area are discussed below:

Sheppard Avenue
East

Finch Avenue East
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Sheppard Avenue East is a major east-west
urban arterial road that runs parallel and directly
north of Highway 401. Under the jurisdiction of
the City of Toronto, Sheppard Avenue consists of
4 lanes and widens to 6 lanes as it approaches
Highway 404.

Finch Avenue is a 4-lane urban arterial under the

Steeles Avenue East

Highway 7

Don Mills Road/Leslie
Street

Victoria Park Avenue

Woodbine Avenue

Warden Avenue

jurisdiction of the City of Toronto. Finch Avenue
provides a significant link between the residential
areas east of Highway 404 and Highway 404 itself
as well as to North York Centre.

Steeles Avenue is a major urban arterial road
operating under the jurisdiction of the City of
Toronto. It delineates the boundary between York
Region and the City of Toronto. Its width varies
from 4 lanes to 6 lanes within the study area.

Highway 7 is a major east-west undivided arterial
road under the jurisdiction of the Regional
Municipality of York connecting Markham to the
Highway 404 corridor as well as to Richmond Hill
and Vaughan. Through the study area Highway 7
varies from 4-6 lanes.

Don Mills Road operates under the jurisdiction of
the City of Toronto to Steeles Avenue where it
continues north as a Region of York facility. Don
Mills Road changes to Leslie Street at John
Street. Don Mills Road is a 6-lane arterial to
south of Finch Avenue with the curb lane being
designated as an HOV lane in the peak period.
North of Finch Avenue, Don Mills Road and Leslie
Street are four lanes.

Victoria Park Avenue is a City of Toronto Road
running north-south directly east of Highway 404
and south of Steeles Avenue. Victoria Park
Avenue is 6 lanes south of Finch Avenue and 4
lanes north of Finch Avenue.

Woodbine Avenue connects to Highway 404 at
Steeles Avenue and is located directly east of
Highway 404. It is a 6-lane major arterial road
under the jurisdiction of the Regional Municipality
of York.

South of Steeles Avenue, Warden Avenue is a 4-
lane arterial road with centre turning lanes. A
similar cross-section exists north of Steeles
Avenue, although construction has commenced
on the widening of this facility to 6 lanes north of
MacNabb Street/MacPherson Ave
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Birchmount Road runs north south from 14"
Avenue in the north and to the south past
Highway 401. It consists of 4 lanes however the
classification varies from a major collector road
from 14™ Avenue to Denison Street to a minor
arterial to Finch Avenue and an arterial road south
of Finch Avenue.

Birchmount Road

Kennedy Road Kennedy Road is a major north-south arterial.
South of Sheppard Avenue, Kennedy Road
consists of 6 lanes and decreases to 4 lanes north

of Sheppard Avenue.

The cross-section of McCowan Road is 4 lanes
within the study area and widens to 6 lanes south
of Sheppard Avenue.

McCowan Road

2.5 EXISTING AND HISTORICAL POPULATION AND

EMPLOYMENT

For the purpose of the remaining discussion in this chapter, the study
area is separated into the Markham Study Area (section of the study
area north of Steeles Avenue) and the Toronto study area
(representing the portion of the study area south of Steeles Avenue in
the City of Toronto). This distinction is made due to the often
distinctly different land use and travel patterns of these two areas.

Population and employment levels in the study area have been growing at a
higher pace than the GTA average; most of this growth has occurred in the
York Region (Markham) portion of the study area. Population and
employment levels since 1986 for the study area, Markham, and GTA
regions are tabulated in Table 2-2.

In the Markham study area, population and employment levels have grown
considerably — 31% and 37% since 1991, respectively — although this is not
as high as the Markham or York Region averages over the same period. In
the Toronto portion of the study area, population has been growing much
less rapidly, with only a 5% total population growth from 1991 to 2001, but
an 18% employment growth over the same period. In 2001, the Markham
study area was home to some 80,000 residents (37% of Markham
population) and 97,000 jobs (82% of Markham employment). Most of the
population in the Markham study area is located north of Highway 7 and
south 16™ Avenue. The Toronto study area had 161,000 residents and
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53,000 jobs in 2001. Therefore, the study area had roughly two-thirds of its
total employment but only one-third of its total population in York Region.

Table 2-2 also shows employment self-containment levels (i.e. the ratio of
jobs to population) for the same areas. The Markham portion of the study
area has very high employment self-containment. At 1.21 jobs per resident
in 2001, it must draw from the labour force beyond its boundaries to fill its
demand for employment. It is interesting to note that the Markham study
area is home to 8 of Markham’s top 10 employers in terms of number of
employees. The Toronto study area has a much lower self-containment
level at 0.33 jobs per resident in 2001 reflecting the primarily residential
character of this area. Many of its residents therefore have to travel outside
of the Toronto portion of the study area for employment.

Year 2001 population and employment are plotted in Figure 2-6 and 2-7
respectively. These show that large portions of the study area are primarily
for employment uses. In the northwest, the area west of Woodbine Avenue
and north of Highway 407, also between Highway 7 and Steeles Avenue
east of Highway 404 as far as approximately Kennedy Road; in Toronto,
between Highway 404 and Warden Avenue north of McNicoll Avenue, and
the area bounded by Steeles Avenue, Kennedy Road, Finch Avenue and
Midland Avenue.

26 SOCIO-DEMOGRAPHIC FACTORS AND TRENDS

2.6.1 Auto Ownership

Auto ownership levels for the study area and for comparative areas are
tabulated in Table 2-3. At 1.54 vehicles per household, the study area
enjoys a higher level of vehicle ownership than the Markham or GTA
averages. However, the vehicle ownership characteristics are very distinct
between the areas north and south of Steeles Avenue. In the Markham
study area, households own an average of 1.96 vehicles, only 2% of
households do not own vehicles, and 21% own three or more vehicles.
This is a slightly higher level of ownership than the Markham average (1.91
vehicles per household). In the Toronto study area, households own an
average of 1.36 vehicles, 14% do not own any vehicles, and only 8% own
three or more vehicles. This is a significantly higher level of ownership than
even the Toronto average (1.08 vehicles per household). This is reflective
of the fact transit is a feasible travel choice, which is not always the case in
the Markham portion of the study area.
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Table 2-2
Population and Employment Growth, 1986 to 2001
POPULATION
Growth Growth | % Growth | % Growth
AREA 1986 1991 1996 2001 | 1986-2001 | 1991-2001 | 1986-2001 | 1991-2001
STUDY 187,000 214,000f 229,000{ 241,000 54,000 27,000 29% 13%
AREA
Markham 41,000 61,000 71,000 80,000 39,000 19,000 95% 31%
area
Toronto 146,000| 153,000f 158,000f 161,000 15,000 8,000 10% 5%
area
TOWN OF| 112,000{ 146,000 163,000/ 218,000 106,000 72,000 95% 49%
MARKHAM
GTA 3,640,000 4,125,000| 4,464,000| 5,065,000 1,425,000 940,000 39% 23%
REGIONS
York 345,000 493,000f 568,0001 772,000 427,000 279,000 124% 57%
Toronto 2,135,000( 2,214,000( 2,306,000| 2,451,000| 316,000 237,000 15% 11%
Durham 318,000 403,000/ 450,000{ 503,000 185,000 100,000 58% 25%
Peel 577,000f 710,000| 813,000{ 967,000( 390,000 257,000 68% 36%
Halton 265,000 305,000 328,000 372,000 107,000 67,000 40% 22%
EMPLOYMENT
Growth | % Growth | 2001 Employment per
AREA 1986 1991 1996 2001 | 1991-2001 | 1991-2001 Resident
STUDY N/A 116,000 128,000/ 150,000 34,000 29%
AREA 0.622
Markham N/A 71,000 83,000 97,000 26,000 3%
area 1213
Toronto N/A 45,000 45,000 53,000 8,000 18%
area 0.329
TOWN OF| NA 84,000 96,000{ 119,000 35,000 42%
MARKHAM 0.546
GTA N/A 2,138,000 2,213,000| 2,662,000| 524,000 25%
REGIONS 0.526
York N/A 224,000| 276,000{ 386,000 162,000 2% 0.500
Toronto N/A 1,299,000| 1,257,000| 1,454,000 155,000 12% 0.593
Durham N/A 144,000 150,000/ 167,000 23,000 16% 0.332
Peel N/A 348,000{ 389,000 488,000 140,000 40% 0.505
Halton N/A 123,000 141,000 167,000 44,000 36% 0.449

Data Source: Toronto Transportation Tomorrow Survey, adjusted to York
Region and Toronto Official Plans

Figure 2-6
2001 Population
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Table 2-3
Auto Ownership Levels, 2001

Percentage of Households
Vehicles/ No 1 2 3+
AREA Households | Vehicles | Household | Vehicles | Vehicle Vehicle | Vehicles
STUDY AREA 73,700 113,500 1.54 11% 39% 38% 12%
Markham area 22,000 43,000 1.96 2% 26% 51% 21%
Toronto area 51,700 70,400 1.36 14% 45% 33% 8%
MARKHAM 61,900 118,000 191 3% 27% 51% 19%
GTA REGIONS 1,821,300 2,559,500 141 16% 40% 34% 10%
York 232,300 440,900 1.90 4% 27% 51% 18%
Toronto 962,900 1,044,500 1.08 25% 47% 23% 5%
Durham 177,000 306,800 1.73 6% 34% 47% 14%
Peel 312,300 529,700 1.70 6% 36% 44% 14%
Halton 136,800 237,600 1.74 5% 33% 49% 13%

Source: 2001 Transportation Tomorrow Survey
2.6.2 Income Levels

Income levels are known to be a determinant of transit ridership, primarily
because more affluent households tend to be able to afford more cars and
are not as impacted by driving costs. Income levels for the study area are
shown on Figure 2-8. As shown, the Markham portion of the study area
enjoys high average household income levels, about 30% more greater
than the average GTA household. Conversely, the Toronto portion of the
study area is more consistent with the GTA average, but still slightly higher
than the Toronto average.

Given the high levels of auto ownership and high household income levels
in the Markham portion of the study area, there are very few captive transit
riders. Only fast, efficient, high-quality of transit services would attract
residents of this area to use transit.
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Figure 2-8
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Source: Derived from 2001 Census data, Statistics Canada
2.7 FUTURE TRANSPORTATION IMPROVEMENTS

2.7.1 Road Networks

A number of road network changes have been identified in the York Region
10-year capital plan and/or the York Region Transportation Master Plan
(2001). These road capacity improvements influence the location, design
and demand potential for public transit improvements.

The anticipated changes within the study area are shown on Figure 2-9 and
include the following key improvements:

e Warden Avenue from south of 14™ Avenue to Apple Creek road
widened to 6 lanes (Scheduled for completion in 2005)

e Warden Avenue from Sixteenth Avenue to Major Mackenzie Drive
widened to 4 lanes

e Kennedy Road from Highway 407 to Highway 7 widened to 6 lanes

e Kennedy Road from north of Steeles Avenue to Highway 407 widened
to 6 lanes

e McCowan Road from north of Steeles Avenue to 16" Avenue widened
from 4 lanes to 6 lanes.

e Don Mills Road / Leslie Street from north of Steeles Avenue to Highway
407 widened to 6 lanes

e Highway 404 widening from Major Mackenzie Drive to Aurora Road
from 4 to 6 lanes.

In order to facilitate planned future developments, Rodick Road and
Birchmount Road will be extended across Highway 407 providing a
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continuous connection between Highway 7 and 14" Avenue. Construction
on the first phase of the Rodick Road extension (over highway 407) started
in 2004 and the second Phase is (over the CN tracks) is planned to start in
2007. The Birchmount Road extension will also be constructed in the near
term.

Figure 2-9
Future Transportation Improvements
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2.7.2 Transit Improvements
Future travel demand forecasts include changes that will result from the

York Region Transit 5-Year Service Plan: Conventional Transit. This
includes various types of service updates, as follows:
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e Route extensions including Route 2A to Markham-Stouffville Hospital
and TTC 129A McCowan to Major Mackenzie Rd;

o Transfer of YRT services to TTC services extensions: YRT Route 8
Kennedy, YRT Route 9 Markham Rd;

o Transfer of TTC services to YRT: New YRT Leslie route replaces TTC
25D Don Mills; New YRT Woodbine Route replaces TTC 24D/224D to
Major Mackenzie; New YRT Warden Route replaces TTC 68B Warden.
All routes to service the Don Mills Subway Stn;

e Reorientation of existing routes to serve York University, new Don Mills
subway station, and new GO stations; Route 2A -14th Avenue to be
extended to the Don Mills Subway Station;

e New Highway 7 regional service, providing continuous service from
Woodbridge to Markham-Stouffville Hospital; this complements other
Highway 7 services that serve subway stations.

In early 2006, a new YRT 5-year Service Plan will be completed and will act
as a guide for transit improvements from 2006-2010.

Other transit improvements may also occur in the City of Toronto as a result
of the recommendations of the New Official Plan (see Figure 1.2 shown
previously). In the Official Plan, Don Mills Road, the Finch Hydro Corridor
and the Sheppard East corridor are identified for “higher-order transit’
facilities. It is understood that these higher order services would operate in
exclusive rights of way. Transit priority segments include Victoria Park
Avenue to Steeles Avenue, McCowan Road to Finch Avenue and Finch
Avenue. This may include HOV lanes or other measures to expedite
transit. As there is no committed timing for these transit improvements,
they have not been included in the base travel demand analysis.

As discussed previously, the City of Toronto has completed the Don Valley
Corridor Transportation Master Plan study, which identifies and
recommends specific road and transit-related improvements for increasing
person-carrying capacity in the Don Valley corridor within the City of
Toronto. One of the primary recommendations of this study is the
introduction of Bus Rapid Transit Services (or potentially LRT) on Don Mills
Road between Castle Frank Station on the Bloor-Danforth Subway north to
Streeles Avenue.

TO-1793
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3. ANALYSIS AND EVALUATION OF
ALTERNATIVES TO THE UNDERTAKING

In accordance with the information requirements set out in Section 6.1 (2) of
the Environmental Assessment Act, the approved Terms of Reference for
this study required the Proponent to identify, analyze and evaluate all
reasonable alternatives to the proposed undertaking, public transit
improvements in the Markham North South Link Corridor. For this
undertaking, the alternatives comprise functionally different transportation
solutions to the problem summarized in the study context in Chapter 1 and
addressed in York Region’'s Transportation Master Plan. This chapter
presents the findings of this step in the EA process.

3.1 DESCRIPTION OF ALTERNATIVES TO THE

UNDERTAKING

The alternatives to the Undertaking that could be considered to respond to
the Region’s mobility needs and Official Plan objectives are outlined below.
Components assumed in each alternative are shown in Table 3-1. In
addition to the existing (2001) conditions, five alternatives have been
examined. These have been built incrementally around different
components of the York Region Transportation Master Plan and represent
a broad range of approaches with different transportation modes.

All of the strategies were developed and tested on a system wide basis.
For example, a road improvements strategy would include road
improvements throughout York Region, not just the study area.

3.1.1 Do Nothing

The purpose of this alternative is to confirm the need and justification for an
undertaking by assessing the effect of utilizing only the road and public
transit infrastructure and services in place in 2001, without improvements
throughout the planning period to 2031. For public transit, this assumption
applies to all bus and rail transit service providers including GO Transit and
the TTC.

3.1.2 A Current Commitments Strategy Including Priority
Transit and Transportation Demand Management

Referred to in the ToR as “Priority Transit with Transportation Demand
Management”, this base case strategy comprises all road infrastructure
improvements currently committed in York Region’s 10-year capital plan
and Transportation Master Plan and the committed service and
infrastructure improvements of the local and inter-regional transit
authorities, YRT, TTC and GO Transit. Also included are Transportation
Demand Management (TDM) strategies that the Region and local
municipalities are currently pursuing. Examples include transit priority for
new services, Smart Commute North Toronto, Vaughan and Smart
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Commute Markham, Richmond Hill.

commitments are assumed to be the full

In this strategy,
extent of transportation

improvements through the planning period.

the above

This strategy includes approved or committed road improvements as

follows:

¢ Road widenings on Leslie Street, Warden, Kennedy and McCowan,;

e Birchmount Road and Rodick Road Extensions, plus Markham Centre
internal roads;

e Changes to existing bus routes to reflect completion of Sheppard
Subway to Don Mills;

e Service improvements identified in the York Region Transit 5 year
service plan;

e Changes to the Stouffville GO Service, including a connection to the
TTC subway at Kennedy Station.

Table 3-1

Summary of Alternative Transportation Strategies

Components In Each Solution

Alternative : ol
Transportation nter-regiona Local Transit Public Transit Improvements
Strategy Road Network Ié%n.?'rta’r\l]:%mrk System Network | (e.g. Rapid Transit Network)
Do Nothing e Existing (2001) | e Existing GO Rail | e Existing Transit | e No improvements in York

road network network Network Region
Current e Planned o Capacity and e Committed YRT | @ No improvements in York
Commitments improvements service local transit Region

based on York improvements service

Region 10 year consistent with improvements

capital plan and GO Transit 10

TMP network year capital plan

o Expanded

provincial

highway system
Road e Expansion of o Existing GO Rail | ¢ Committed YRT | e« No improvements in York
Improvements road network and |  network Improvements Region

widenings to

meet travel

demand
Enhanced Inter- | e Planned o All day and o Committed YRT | e No improvements in York
regional Transit improvements reverse peak Improvements Region

based on York service on all e Connections to

Region 10 year existing GO Rail new GO

capital plan and lines services

TMP network o Freeway HOV on

o Expanded Highways 407,

provincial 400 and 404

highway system
Public Transit e Planned o Capacity and o Committed YRT | e Rapid transit in all proposed
Improvements in improvements service Improvements corridors identified in TMP
the Markham Link | based on York improvements | e Connectionsto |e Implementation of transit
Corridor as Region 10 year consistent with new Rapid priority network in TMP
represented by the |  capital plan and GO Transit 10 Transit o Extension of Yonge Subway

Region’s
Transportation
Master Plan

TMP network

o Expanded
provincial
highway system

year capital plan

to Highway 7

o Extension of Spadina
Subway to York Univ.

o Extension of Sheppard
Subway to Scarborough
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3.1.3 An Enhanced Road Capacity Solution

Referred to in the ToR as “Road Expansion”, the focus of this solution is an
increase in road capacity only beyond the “current commitments” solution’s
road and public transit improvements. Road capacity is assumed to be
increased to whatever level is required to meet the demand at the 2031
planning horizon.

3.1.4 An Enhanced Inter-regional Transit Solution

Referred to in the ToR as “Enhanced Stouffvile Commuter Rail Service”,
but broadened to be less restrictive in the EA, in this solution, the
transportation system would comprise all current road and local transit
service commitments plus an enhanced inter-regional transit system
consisting of both commuter rail and 400 series highway bus services such
as those operated by GO Transit.

3.1.5 York Region Public Transit Improvements

Referred to in the ToR as “Rapid Transit”, this strategy focuses on a
significant improvement in public transit services in York Region in addition
to all components of the “current commitments” solution. The public transit
service improvement comprises the implementation of the Region’s Rapid
Transit Plan recommended in the 2002 Transportation Master Plan. Within
the Markham North South Link Corridor, the initial concept as described in
the TMP is for a surface rapid transit service running from Markham Centre
(with eastward connections) to the Sheppard Subway at Don Mills Station.

3.2 ANALYSIS OF ALTERNATIVE TRANSPORTATION

SOLUTIONS

Evaluation of the above alternative strategies must consider the advantages
and disadvantages of each in terms of a broad range of criteria reflecting
both the problem faced by the Region and the opportunities presented.
These criteria are based on the primary objectives introduced in Chapter 1,
which also provides a description of the Purpose of the Project or
Undertaking.

Initially, it is necessary to analyze and quantify the performance of the
existing transportation system and improvements currently committed in
meeting the forecast travel demand during the planning period.

3.2.1 Forecast of Future Travel Demand

York Region has had the greatest proportional increase in population and
employment amongst the four suburban regions of the Greater Toronto
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Area over the past 10 years. Within the 2021 planning horizon, the
population of the Region is forecast to increase from the current 0.8 million
residents to 1.2 million residents, while employment is estimated to
increase from the existing 385,000 jobs to 655,000 by the year 2021.

Markham Centre is one of the areas that will experience a significant
amount of growth, some 25,000 residents and 17,000 jobs. This growth will
generate a proportionate increase in travel demand. While it is expected
there will be a greater segment of the population living and working within
the Region itself, north-south travel demand between the Region and the
City of Toronto will remain the dominant feature amounting to 35% of total
travel demand.

3.2.1.1 The Demand Forecasting Model

A comprehensive transportation demand forecasting model has been
developed to provide an effective planning tool for York Region’s Public
Transit Improvements program. The model, developed from an extensive
survey of travel behaviour, the 2001 Transportation Tomorrow Survey
(TTS), has been successfully validated as a forecasting tool. With
sensitivity to transportation and transit system connectivity, levels of service
and prices, demographic characteristics and land use, the models can be
used to analyze alternative policies (e.g., fares, service levels), investments
(rapid transit, intermodal connections) and design details. The model
estimates a.m. peak period travel for five modes:

e Auto driver and passenger;

e Public transit (VIVA, YRT, TTC, GO Bus) with walk access;
e Public transit with park/kiss-and-ride access;

e GO Rail with public transit or walk access;

e GO Rail with park/kiss-and-ride access.

Travel is estimated for work, post-secondary school, secondary school and
other trip purposes. The Program’s model encompasses the Greater
Toronto Area (GTA and Hamilton) and is based on the 2001 GTA zone
system comprising 1,717 traffic zones. Additional traffic zone detail was
included in the VIVA corridors to reflect walk access and station location
assumptions. Level-of-service sensitive and behaviour based trip
distribution (gravity model) and modal split (logit model) techniques are
employed within the four-stage modelling process, described as follows:

e Trip Generation: estimates the number of trips that will be made within
the study time period. A conventional approach using trip rates and
regression equations is used for work, school and other trips. For work
and school purpose trips, sub-categories are defined with trip rates
developed that reflect the different travel behaviour of social groups by
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occupation type (professional, manufacturing, general office/sales) and
schooling level (secondary and post secondary), respectively;

e Trip Distribution: links the trip productions and attractions by trip
purpose and type to determine travel flows. A gravity model is
calibrated to estimate work trip flows, again accounting for socio-
economic differences within the population by calibrating separate
models for each occupation type. The process is sensitive to level-of-
service, with the resulting travel orientations reflecting the assumed
improvements in public transit facilities and other major transportation
system changes. A standard Fratar proportional balancing process is
used for school and other trip purposes;

e Mode Split: determines the trip travel mode. A multinomial logit model
is used to determine the breakdown by mode (auto, transit, commuter
rail) for work (by occupation group) and post-secondary school trips. It
also distinguishes the transit access mode (park-and-ride or all-way).
Existing modal split rates are assumed for non-work trips, based on
defined origin-destination superzones; and

e Trip Assignment: determines the trip route through the given
transportation system. The standard assignment algorithms within
EMME/2 are used, involving a multiple path transit assignment and user
equilibrium auto assignment.

In recognition of the interaction between the four components of travel
behaviour, equilibration is achieved by iterating through the three stages of
trip distribution, modal split and trip assignment until a reasonable level is
achieved. In addition, a link between the trip distribution and modal split
components is maintained to incorporate the interdependence between
them.

For preliminary planning purposes, the model forecasts can be translated
from the a.m. peak 3-hour period to an a.m. peak hour or daily forecasts
using relevant conversion factors. A factor of 0.6 was developed for the
a.m. peak hour based upon comparisons of actual auto and transit traffic
data, with 0.55 used for the higher volume Yonge Street Corridor. The daily
trips were converted using a factor of 3.5, calculated from 2001 TTS data
relationships between the time periods.

The model outlined above was used to forecast the travel patterns and
mode choice within the region and across regional boundaries in the 2021
and 2031 horizon year for each of the alternative transportation solutions,
including the “do nothing” option. Population and employment data, based
on the Regional and City of Toronto Official Plans and described in Chapter
4, was utilized as the primary input for the modelling. Chapter 4 also
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provides details of the basic transportation network modelled using the
assumptions outlined below for each transport mode.

3.2.1.2 Key Assumptions for Demand Modelling

Road Network

The base case road network includes all arterial improvements identified in
the 10-year York Region capital programme. It also includes planned
collector roads such as the Rodick Road extension, Birchmount Extension
and Enterprise Drive as outlined in area municipality transportation plans.
Expansion of the provincial highway system within York Region included
the proposed extensions of Highway 427 and Highway 404 and the
widening of Highway 400. In the alternative scenario involving road
expansion, an iterative approach was used to expand roads to meet
projected auto demand.

GO Transit Network

Improvements considered under the enhanced inter-regional transit
alternative are generally consistent with the GO Transit 10-year Capital
Plan and 2021 Plan and included full all-day and reverse peak service on
the Richmond Hill, Bradford and Stouffville GO Rail Services.

Peak headways of 15 minutes were assumed for the Richmond Hill and
Bradford services while headways of 10 minutes were assumed for the
Markham to Union portion of the Stouffville Service. This latter assumption
was made to explore the upper end potential of commuter rail service in the
Markham North-South Corridor of the Region’s proposed rapid transit plan.

In addition to the changes to the GO Rail services, this alternative includes
an extensive network of Freeway Express Bus or BRT inter-regional transit
services including:

e A Highway 400 service from Newmarket (with connections to Barrie) to
the Spadina Subway (Downsview);

e A Highway 407 service across York Region;

o A Highway 404 service from Newmarket to the Bloor Subway (Castle
Frank Station).

In all cases, these services included connections to major transit routes in
South York and Toronto.
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Local Transit Network

For all future solutions except the Do Nothing Alternative, most of the
recommendations from the York Region Transit 5-Year Service Plan have
been included. This includes route extensions, route restructuring and
expansion of service to new communities. For the York Region Public
Transit Improvements Alternative, YRT services overlapping with rapid
transit services (e.g. Express services from Markham and Unionville) have
been removed to avoid duplication. Note: This change was anticipated at
the time when the ridership forecasts were done, but it ha not been
implemented. YR T is monitoring ridership and travel patterns on the
Express services as a result of the viva services.

In the existing transit network within the demand model, transit speeds were
estimated from timetables and vary by route segment. Assumed speeds for
regular bus services generally range from 20-25 km/hr. With future traffic
growth, transit speeds on major routes such as Highway 7 and Yonge
Street, where minimal road expansion is planned, will likely degrade due to
congestion. In order to reflect this condition in the model, speeds for all
regular bus routes were reduced by 20% on average. For example, a route
that was coded with a 20km/hr speed in the existing network was reduced
to 16km/hr in the future network. This reduction was not applied for the
Road Expansion Alternative or the Improved York Region Public Transit
Alternative, as these options include significant improvements to reduce
congestion (e.g. road expansion) or improve bus times in key corridors (e.g.
bus-rapid transit and transit priority).

Improved Public Transit

For the Improved York Region Public Transit Improvements Alternative,
several major transit improvements were incorporated. These included:

¢ Bus Rapid Transit operating in all VIVA corridors at average speeds of
up to 30 km/hr. In the Markham North-South Corridor, this consisted of
a generic route that follows the VIVA Phase 1 alignment.

e Extension of subways including Yonge Subway to Highway 7, Spadina
Subway to York Region (Langstaff) and Sheppard Subway to the
Scarborough Town Centre.

e Implementation of transit priority on most major arterials in South York
Region, consistent with Figure 20 of the York Region Transportation
Master Plan. The effect of transit priority was assumed to provide an
improvement of 5 km/hr over the 2021 base case bus speeds on the
transit priority routes;

The above assumptions formed the basis for forecasting the 2031 travel
demand and mode choice and the ability of the five alternative
transportation solutions to carry the forecast travel demand.
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3.2.2 Future Travel Demand Patterns

From a transportation network perspective, alternative solutions that
address the most dominant travel linkages will be the most effective. For
example, if the majority of trips in the study area were from York to Toronto,
than it would be appropriate to develop improved cross-boundary linkages.
A more complete discussion of existing and future travel patterns is
provided in Chapter 5; however, a brief context on the major travel markets
in the study area is provided here for context.

Table 3-2 summarizes the origin and destination patterns for automobile
trips crossing the North of Steeles Avenue Screenline (between Don Mills
Road and Kennedy Road) in 2031, assuming only the current committed
network improvements are in place. These trips represent the general
travel market that the Markham North-South Link Corridor improvements
are trying to attract (in the case of transit improvements), or accommodate
(in the case of road network improvements). As shown, the most significant
travel markets are from York to the Rest of Toronto and from the Rest of
Toronto to York. This is understandable given the location of the screenline
on the boundary between the two regions. This also explains the low
number of trips from York to York, which would be higher for other
screenlines north of Steeles. What is important from this analysis is that
only a small percentage of auto travel in the corridor is attracted to or
produced from Planning District 1 —8% for trips from York to PD1 and 3%
for trips from PD1 to York.

Figure 3-1 provides a graphical illustration of these travel patterns. A
significant observation is that trips taper off significantly south of Highway
401. The results of this analysis suggest that in order to have a significant
impact on travel behaviour in the corridor, public transit improvements
cannot focus solely on trips from York to PD1, a market that is already well
served by GO Transit.

Table 3-2
Origin-Destination Patterns of Automobile Trips Crossing North of Steeles Avenue Screenline
(AM Peak Period Trips in 2031)

Origin York PD1 Rest of Other GTA
Toronto

York 2% 8% 38% 1%

PD1 3% 0% 0% 0%

Rest of 40% 0% 0% 1%

Toronto

Other GTA 2% 1% 3% 0%
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Figure 3-1
Automobile Trips Crossing North of Steeles Avenue Screenline
(AM Peak Period Trips in 2031)
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3.2.3 Modelling of Alternative Transportation Solutions

An established technique for assessing the performance of any
transportation system is to compare the relationship between overall travel
demand and roadway capacity at selected locations or screenlines in the
system. In any scenario being assessed, this method also recognizes the
capacity of other non-auto modes contributing to the total capacity across
any one screenline.

Screenlines across the transportation network are selected to provide an
improved basis for analysis for the following reasons:

i) because of parallel facilities, there are a number of alternative routes

available and the choice between routes can vary from the most direct
route in order to reduce travel time and avoid local congestion.
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i) comparison of historical and future trends must be based on roadway
groupings as present roadways are expanded or new parallel roadways
are added.

iii) the traffic characteristics, i.e. local vs. through traffic and modal split
vary due to the type and location of the roadway facility and transit
service.

For analysis purposes, four east-west screenlines across the Markham Link
corridor were selected as listed below and illustrated in Figure 3-2.

e 1. South of Highway 7 between Leslie Street and McCowan Avenue in
York Region

e 2. South of 14™ Avenue between Leslie Street and McCowan Avenue in
York Region

e 3. North of Steeles Avenue between Don Mills Road and McCowan
Avenue in York Region

e 4. South of Finch Avenue between Don Mills Road and McCowan
Avenue in the City of Toronto

3.2.4 Alternative Solutions: Demand vs. Capacity Analysis

The effectiveness of each transportation solution in meeting the medium
and long-term travel demand within the region and across regional
boundaries was analyzed by modelling 2021 and 2031 AM peak period
travel. Analysis was done using a network-wide approach adopting similar
system components for all corridors of the Region’s Transportation Master
Plan network. Figures 3-3 to 3-6 illustrate the projected relationship
between demand and capacity across the four screenlines for each of the
alternative solutions in 2021 while Figures 3-7-3-10 show the results for
2031.

Caution should be observed in interpreting these results as a number of
assumptions influence the demand patterns by alternative. For example,
the alternative involving York Region Public Transit Improvements includes
the extension of the Yonge Subway, which has the effect of pulling some
demand out of the north-south corridor. This explains why total trips for this
option are slightly lower than other options.

For all three screenlines in York Region, the only alternative that would
address corridor travel demand in 2031 is an alternative involving significant
improvements to the public transit system — a combination of BRT and
improvements in transit on multiple corridors.
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Figure 3-2
Screenlines for Demand Capacity Analysis
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In the Markham Link Corridor, the majority of demand is presently handled
by automobiles. If the existing travel patterns continue, and no transit or
road improvements are made, significant capacity shortfalls will result.
Even today, there are several constraint points in the road network that
contribute to localized congestion, which may not be completely captured in
the demand model results. In the future, some of the capacity concerns will
be addressed through planned/committed road widenings and new
roadways, including Rodick Road, Warden Avenue, Birchmount Road and
Kennedy Road. However, there will still be a significant demand for transit
under any alternative. For example, under the Base Case alternative, all
five arterials crossing the screenline could support buses operating at 8-9
minute headways or better.

A major consideration in the evaluation of alternatives is the ability to
handle projected growth beyond the 2031 horizon. An alternative involving
public transit improvements and rapid transit will have residual transit
capacity whereas the road expansion alternative would not.

Figure 3-3

Demand vs. Capacity for Screenline 1 - South of Highway 7
AM Peak Hour Southbound in 2021
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Figure 3-5 Figure 3-7 Figure 3-9
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AM Peak Hour Southbound in 2021 AM Peak Hour Southbound in 2031 AM Peak Hour Southbound in 2031
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Figure 3-6 Figure 3-8 Figure 3-10
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B GO Rail 2,000 4,500 4,300 4,300 4,900 3,700 accommodated demand) B GO Rail 2,000 4,800 4,700 4,700 5,400 4,000
B Rapid Transit 0 0 0 0 0 1,200 B GO Rail 1,200 4,300 4,100 4,100 5,000 3,500 W Rapid Transit 0 0 0 0 0 1,300
HBus 2,800 2,900 2,800 2,500 2,800 3,100 B Rapid Transit 0 0 0 0 0 2,300 BBus 2,800 3,100 3,000 2,700 3,100 3,300
OAuto Pass 2,100 2,300 2,400 2,400 2,400 2,300 WBus 700 1,300 1,200 1,100 1,300 1,300 DAuto Pass 2,100 2,400 2,500 2,500 2,600 2,500
DAuto Driver (accommodated | 17,300 18,900 19,600 19,600 19,600 18,900 OAuto Pass 2,300 2,800 3,300 3,300 3,100 2,900 OAuto Driver (accommodated | 17,300 20,400 21,200 21,200 21,400 20,600
demand) O Auto Driver 19,000 23,000 27,300 27,300 26,200 24,200 demand)
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3.2.5 Alternative Solutions: Impacts on Mode Shares

Improving public transit is fundamental to the York Region Growth Strategy
from a social, environmental and economic perspective. In order to
evaluate the ability of each alternative to improve the attractiveness and
use of public transit in York Region, this section presents a summary and
discussion of the impacts of each alternative on transit mode shares.

As shown in Figure 3-11, transit mode shares are expected to remain
relatively constant under the Do Nothing and Current Commitments
alternatives. The exception is in corridors where severe congestion
contributes to significant shifts from auto to transit (a result that is mostly
related to the underlying model assignment procedures that do not reflect
capacity constraints on the transit system).

An alternative involving enhanced inter-regional transit will have modest
impacts on mode shares, although it important to note that some
components of this enhanced transit system are not included in some of the
screenline totals (e.g. freeway express bus services on Highway 400 and
the Bradford GO Rail Service).

Not surprisingly, the only option that could contribute to significant
improvements in transit mode shares is an option involving public transit
improvements, and in particular rapid transit. With the combination of
transit improvements considered, mode shares could be expected to more
than double compared to the existing mode shares.

Figure 3-11
Impact on Mode Shares in 2021 and 2031
(For Southbound trips North of Steeles Avenue)
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3.2.6 Criteria for Evaluation of Alternative Solutions

The framework adopted for evaluation of the alternative solutions was that
of the Regional Official Plan objectives or themes stated in Chapter 1 in
describing the purpose of the undertaking. These principle themes led to
the following categories of criteria for the evaluation:

3.2.6.1 Effects on the Social Environment (reflecting the “Healthy
Communities” theme)

Criteria in this category include the need for acquisition of residential or
commercial property for new or widened road rights-of-way, level of traffic
congestion, the potential for traffic infiltration through neighbourhoods, the
effect of increased noise and vibration during construction and operation
and the likelihood of adverse effects on archaeological resources and
heritage or cultural features.

3.2.6.2 Effects on the Natural Environment (reflecting the
“Sustainable Natural Environment” theme)

The focus of this category of criteria is to assess the potential effect of a
transportation solution on elements of the natural environment such as
fisheries and aquatic habitat, wildlife habitat, natural vegetation and
wetlands, ground and surface water resources, regional and local air quality
and ecosystems.

3.2.6.3 Effects on the Economic Environment (reflecting the
“Economic Vitality” theme)

This category encompasses criteria that assess either opportunities to
promote existing and increased economic activity or the potential adverse
effects on current business activity in the corridor. The criteria measuring
benefits include support of the approved urban structure and development
distribution, improved access to business and community centres,
increased pedestrian activity around facilities, the quality of commuting
options for employees and the effect on congestion levels in the corridor.

Potential adverse effects of the solutions are assessed by criteria such as
disruption or modification of access to businesses, displacement of
businesses due to right-of-way widening, convenience of goods movement
and public sector capital funding needed.

3.2.6.4 The effectiveness of the transportation solution in meeting
travel demand

The purpose of this category is to compare the effectiveness of the
alternatives in terms of their capacity to contribute to the forecast travel

Markham North South Link Corridor Public Transit Improvements Environmental Assessment

demand at the 2031 horizon year, based on the analysis presented in the
previous section. A qualitative assessment of the long-term growth
capacity is also considered in this category.

3.2.7 Evaluation of Alternative Transportation Solutions

The selection of the preferred transportation solution stems from the multi-
criteria comparative evaluation presented in tabular form in Table 3.2. Each
transportation alternative was assessed in terms of the criteria described
previously and its ability to meet the overall planning objective for each
category.

A “quality of response” rating for each criterion was assigned to each
alternative to provide a graphical indication of their relative merits on the
basis of this qualitative and quantitative evaluation. The findings lead to the
following conclusions:

a) Clearly, “doing nothing” cannot be considered a valid alternative as it
is not responsive to any of the key objectives in addressing the
transportation problem.

b) Although the “current commitments” solution, includes several road
improvements in various parts of the region, it is unable to fully address
the capacity shortfall for all screenlines in the Markham North-South
Link corridor. Without corresponding improvement in public transit,
continued operation of existing conventional transit service will not
provide an effective alternative to the severe traffic congestion
predicted for the arterial roads in the corridor.

¢) Enhancing road capacity would go a long way in addressing corridor
travel demand, and road widenings already identified in York Region’s
10 year capital plan and the Town of Markham’s plan will add seven
new lanes of capacity south of Highway 7 between Leslie Street and
McCowan Road. Widening of arterial roads beyond this would result in
major social impacts in the form of property acquisition, a decrease in
air quality, a higher accident potential and community barrier effects.
The most limiting aspect of this alternative is that road widening south
of Steeles Avenue has not been contemplated by the City of Toronto
and would have significant impacts on stable residential areas.

d) Enhancing inter-regional bus and rail services in the corridor will not
reduce the road capacity shortfall significantly because more frequent
rail service attracts primarily downtown-Toronto destined trips and inter-
regional bus service on Highway 404 bypasses the core development
nodes along the corridor. In addition, the location of the inter-regional
transit routes does not support the urban form envisioned in the
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Region’s Official Plan and thus will not encourage transit-oriented
development within the region.

As noted previously, the Public Transit Improvements solution is the
only alternative that eliminates most of the shortfall in road capacity in
the corridor. By providing an effective alternative to auto use, this
solution supports both York Region and local municipal Official Plan
objectives. At the same time, the improvements can incorporate
significant flexibility to expand the system capacity over time for the
long-term travel needs in the Region.

As well as responding best to the transportation demands, this
alternative can be implemented with minimal adverse effects on the
natural environment and will make a positive contribution to the
reduction of harmful vehicle emissions. In addition, adverse effects on
the social environment can be mitigated and the solution offers the
opportunity to support the desired urban form, enhance streetscapes
and encourage development of more liveable communities.

TO1793
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Table 3-3

Evaluation of Alternatives to The Undertaking

Evaluation
Categories and criteria

ALTERNATIVE TRANSPORTATION SOLUTIONS

Do Nothing

Current Commitments

Enhanced Road Capacity

Enhanced Inter-regional Transit

York Public Transit Improvements

Effects on Social Environment

e acquisition of residential or commercial
property for new or widened road rights-
of-way;

o the level of traffic congestion;

o the potential for traffic infiltration through
neighbourhoods;

o the effect of increased noise and vibration;
and

o effects on archaeological resources and
heritage or cultural features.

Congestion due to a significant road capacity shortfall in

corridor will cause:

. neighbourhood traffic infiltration,

= aloss of community mobility,

. an increased accident potential

. degraded transit service making it less attractive as a
travel option.

Residual road capacity shortfall in corridor will, to a lesser
degree, still cause:

. neighbourhood traffic infiltration,

= some loss of community mobility and pressure on existing
road rights-of-way,

= anincreased traffic accident potential

= the present low transit mode split to continue in the
absence of an enhanced transit service.

Road widening beyond current commitments minimizes
capacity shortfall but will:

. require commercial/ residential property to achieve wider
rights-of-way on major arterials,

. initially reduce neighbourhood traffic infiltration but create

more of a barrier between communities,

perpetuate reliance on auto use in an already congested

corridor,

. not reduce traffic accident potential.

Residual road capacity shortfall in corridor will, to a lesser

degree, still cause:

neighbourhood traffic infiltration,

. some loss of community mobility and pressure on existing
road rights-of-way,

. an increased traffic accident potential,

Higher service frequency on rail rights-of-way increases

noise intrusion potential,

= Little opportunity for streetscape enhancement. A focus
on inter-regional transit enhancement will not improve
mode split for internal travel.

Replacing most of road capacity shortfall by greater transit use

will:

= reduce neighbourhood traffic infiltration,

. reduce traffic accident potential,

. offer improved access to community amenities by providing
a convenient alternative to auto use,

Insertion of new transit infrastructure can act as a catalyst for

streetscape improvement and urban renewal. However dedicated
surface transitways in existing road R.O.W. may require modified
access patterns to adjacent properties.

<)

d

¢

d

)

Effects on Natural Environment

o fisheries

e aquatic hahitat

o wildlife habitat

o natural vegetation and wetlands

e ground and surface water resources

e regional and local air quality ecosystems

. Continued reliance on auto use for growing travel
demand will increase overall vehicle trips and congestion
resulting in increased emissions and energy
consumption.

= Continued reliance on auto use for growing travel demand
will increase overall vehicle trips and congestion resulting
in increased emissions and energy consumption.

Continued reliance on auto use for growing travel demand will
increase overall vehicle trips and congestion resulting in
increased emissions and energy consumption. Marginally
better than “Do Nothing” since added road capacity will reduce
overall traffic congestion. Road widening will require more new
or widened bridges at creeks and rivers.

A higher mode split for inter-regional travel will reduce the total
number of vehicle trips therefore vehicle emissions and GHG
effects.

Expansion of transit infrastructure in existing rail and freeway
rights-of-way minimizes adverse effects on natural features.

A higher transit mode split for all travel destinations will contribute
to reduced vehicle emissions and GHG effects.

Expansion of transit infrastructure in existing road or rail rights-of-
way minimizes adverse effects on natural features. Road
widening for transit facilities will require some new or widened
bridges at creeks and rivers.

<)

&)

d

)

Effects on Economic Environment

e opportunities to promote existing and

increased economic activity;

potential adverse effects on current

business activity in the corridor;

support for the Region's vision and

approved urban structure

access to community centres, increased

pedestrian activity around facilities;

e the guality of commuting options and the
effect on congestion levels

e access to and displacement of,
businesses and convenience of goods
movement.

o direct costs

e travel time delay costs .

Resulting significant loss of mobility will:

. discourage business investment,

= prevent achievement of O.P. land use and development
objectives,

. degrade employees’ work commute in and to, the Region,

. significantly increase time-related cost of travel in
Regional economy.

Doing nothing minimizes public sector capital costs and
business displacement but will increase indirect business costs
due to inefficiency of goods and people movement.

Indirect cost due to urban sprawl requiring additional facilities.

Continuing corridor congestion without an effective non-auto
alternative will:

slow business investment,

. not promote regional/municipal O.P. urban form and

development objectives,

degrade employees’ work commute in and to, the Region,

L] gradually increase time-related cost of travel and goods
movement in the Region off-setting lower public sector
capital spending

The region;s TMP current commitments will require fairly

significant on-going public sector capital spending.

Worsening congestion over time will gradually increase time-

related cost of travel and goods movement in the Region.

A focus on meeting travel demand by increasing road capacity
alone:

= does not promote regional/municipal O.P. urban form
objectives and constrains development levels,

= downgrades the transit option forcing people and goods

to share the enhanced road system,

requires less government investment in capital works but

higher unit travel cost by general public using road

system.

Increase in time-related costs is considered less significant
assuming road capacity increases can be achieved.

Use of existing rail or provincial highway rights-of-way offers
limited opportunities to support regional/municipal O.P. urban
form and development pattern objectives.

Improves goods movement by providing some reduction in auto
volumes on arterial roads.

Requires substantial government investment in capital works
and inter-regional transit operations.

Longer term congestion related costs for goods and people
movement will still increase for intra-regional travel.

Improvement such as a rapid transit network supports Region’s
O.P. centres and corridors urban form and municipal
development objectives.

Improves goods movement by providing some reduction in auto
volumes on arterial roads.

Requires substantial and likely the highest, government
investment in capital works and regional transit operations.
Reduces land acquisition costs for transportation facilities by
promoting greater use of high capacity vehicles.

Offers a lower unit travel cost option to the general public.

<)

d

C)

d

)

Effectiveness of  Transportation
Solution in meeting travel demand

= their capacity to contribute to the
forecast travel demand at the 2031
horizon year; and,

= the long-term growth capacity is also
considered in this category.

Forecast major shortfall in corridor road capacity (8-10 traffic

lanes each direction) indicates that

= relying on existing systems is not an effective solution to
future intra- and inter-regional travel needs,

. system operational performance will be severely
degraded.

Forecast continuing shortfall in corridor road capacity (6-10

traffic lanes each direction) indicates that:

= focus on auto-based system is not an effective solution to
future intra- and inter-regional travel needs,

. local transit system operational performance will be
severely degraded.

. Reduction in transit trips compared to Do Nothing

Requires 3-6 arterial lanes in addition to current commitments
to provide 2031 capacity.

Largely eliminates road capacity shortfall but provides limited
reserve capacity for long-tern growth.

Relies primarily on auto use for connectivity to inter-regional
transit services.

Solution discourages use of committed transit services.

Forecast continuing shortfall in corridor road capacity (6 traffic
lanes each direction) indicates this solution cannot increase
transit mode split for shorter intra-regional trips.

Requires enhanced local transit service and large park-and-ride
lots to attract ridership.

Offers long-term reserve capacity for some origin-destination
pairs.

Solution increases inter-regional transit trips only

Rapid transit in dedicated lanes largely eliminates road capacity
shortfall and provides reserve transit capacity for long-temn
growth.

Provides improved access and connectivity to inter-regional
services operating in Region.

Offers long-term growth capacity for several
pairs.

Solution increases transit trips and offers more choice to
residents and employees

origin-destination

&)

)

d
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4. FORECAST OF TRAVEL DEMAND WITH
PUBLIC TRANSIT IMPROVEMENTS

This chapter provides a description of existing and future travel demand
patterns in the study area and potential transit ridership to be expected from
various generic public transit improvements. This information is used to
further refine the potential of alternative methods for improving public transit
discussed in the next chapter.

4.1 FUNCTION OF THE PROPOSED MARKHAM LINK
CORRIDOR PUBLIC TRANSIT IMPROVEMENTS

4.1.1 Existing Corridor Travel Patterns

This section presents an analysis of AM peak period motorized travel (auto
and transit) to and from the study area in 2001. Figure 4-1 illustrates the
overall travel patterns for trips to and from the study area as well as to and
from Markham as a whole.

Analysis of 2001 AM peak period motorized vehicle trips shows that there is
a higher number of trips to the study area than from the study area:
128,100 versus 104,500. This is due to the high number of jobs in the
Markham portion of the study area, which attracts almost 80% more trips
than it generates; while the Toronto portion attracts 84% of the number of
trips that it generates.

Perhaps a reflection of the distribution of population and employment in the
study area, there is a high degree of self-containment of trips.
Approximately 30% of the trips originating in the study area in the AM peak
period remain in the study area. Many of these trips are from the
residences north of Highway 7, but also from the residential areas in north
Toronto (Scarborough area).

Roughly one-third of the commuter trips to the Markham study area are
from other parts of Markham and York Region, one-third are from Toronto,
and 6% are from southwest Durham Region.

For the study area as a whole, 15% of trips from the study area in the AM
peak period are destined to the Toronto Central Area (PD1). For the
Markham portion of the study area, only 13% of the trips are destined to
PD1.

TO1793

Figure 4-1 Study Area Travel Patterns (2001 AM Peak Period Total Trips)
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Table 4-2
Stouffville GO Rail Ridership (1993-2002)

Over the study horizon (2001 to 2031), York Region is anticipated to have
the highest absolute population growth (an increase of 586,000 to 1.36

4.1.2 Existing Transit Ridership

4.1.2.1 Regqular Transit AM Peak Period Boardings million) as compared to other regions in the GTA. York Region is also
Station 1993 2002 forecast to have very strong employment growth (348,000), which follows

As discussed previously, the study area is served by several north-south (2 trains) (4 trains) only Toronto (380,000) in terms of absolute employment growth.

routes. Table 4-1 provides a summary of ridership at various points for the Stouffville GO Station 95 219

major routes. It is interesting to note that for all but the McCowan route, the Mount Joy GO Station - - Most of this growth takes place in the three southern municipalities of York

primary direction is the northbound direction. The virtual lack of Markham Village GO Station | 266 758 Region: Markham, Vaughan, and Richmond Hill. Approximately two-thirds

southbound ridership can be explained by several factors. First, as Centennial GO Station - - of the population growth and three-quarters of the employment growth

mentioned previously, the majority of the north part of the study area is Unionville GO Station 228 890 forecast for York Region are anticipated to take place in these

employment uses, which generate inbound trips in the morning peak period. Milliken 106 335 municipalities. Population and employment growth for these municipalities

Secondly, these routes tend to terminate in employment areas in the north Agincourt 229 623 is illustrated on Figures 4-2 and 4-3.

part of the study area and are not accessible to the residential LINE TOTAL 924 2825

Table 4-3 summarizes the population and employment forecasts for the
study area relative to Markham and Regions within the GTA. As observed
over the last decade, growth in the Markham study area is expected to be
significantly greater than that of the Toronto study area over the next 30
years at 41% for population and 34% for employment in the former and 3%
and 23% in the latter. This is consistent with expected growth in the
Regions in which each area is located. It also indicates a reversal of trend

development. Clearly, any rapid transit system would need to establish

good feeder bus services from the residential areas in Markham to attract

more Toronto-bound riders. A final factor is that most of the TTC routes are 4.2
not focused on employment areas at their southern ends.

Source: 1993 GO Rail Passenger Survey, May 2002 Cordon Counts.

TRAVEL DEMAND AND TRANSIT RIDERSHIP
PROJECTIONS

Table 4-1

Existing Transit Ridership 2003/04 (AM Peak Period) This section describes the future travel demand markets as well as the

North of Steeles | South of Steeles projected ndershl.p on th.e improved p_Ub“C tr.ansn services in the Markham in the Markham study area, in that population growth will exceed
Avenue Avenue North of Finch Ave North-South Corridor during the planning period to the 2021 horizon year. employment growth
Route NB SB NB SB NB SB ) Table 4-3
Victora Park - TTC 4.2.1 The Demand Forecasting Model Population and Employment Growth Forecasts, 2001 to 2031
POPULATION
224 297 39 539 61 1243 226 The t ation d df . del d ibed in Chaoter 3 and Growh T % Growth
ransportation demand for ing m ri in r n
Warden - TTC 68 361 39 360 109 534 597 © fransporiafion cemand forecasting mocet described in Lhapter < a AREA 2001 2011 2021 2031 | onnronat | onoionai
Birchmount - TTC used for analysis of the response of alternative transportation solutions to STUDY AREA 241,000 256,000 267.000 279.000 38,000 16%
long term travel demand was again used to develop forecasts of the Markham area 80000 93.000 103.000 113.000 33.000! 1%
17 159 9 139 88 279 366 . . . . . . . ’ ’ ’ ’ ’
NMcComan — TTC ridership to be carried by the improved public transit alternative. Toronto area 161,000 163,000 164,000 166,000 5,000 3%
12C9 208 458 185 508 397 1233 TOWN OF MARKHAM 218,000 281,000 326,000 370,000 152,000 70%
. Ridership forecasts were prepared for a representative rapid transit GTA REGIONS 5065000 6,106,000 6,740,000 7,337,000 2,272,000 45%
Don Mills - TTC 25 _329 _ 4. _ 138 1 _ 843 325 alignment in the Markham North-South Corridor (which corresponds to the York 772,000 1008000 1,195,000 1,358,000 586,000 76%
Source: Toronto Transit Commission, Riding Count Summary, various dates. VIVA Phase 1 a“gnmem’ originally referred to as the Quick-Start Toronto 2,451,000 2,720,000 2,800,000 2,882,000 431,000 18%
4122 GO Transit alignment). As discussed later in this chapter rapid transit services were Durham 503000 657,000 786000 9190001 416,000 83%
. . . . . - g
assumed to be in place in all other VIVA corridors. Peel %7000 1215000 1352000 1475000 508,000 53%
Halton 372,000 506,000 607,000 703,000 331,000 89%
The Stouffville GO Rail service provides access to the downtown for EMPLOYMENT
Stouffville, Markham and North Scarborough. Service levels and ridership 4.2.2 Modeling Scenarios and Assumptions Growth | % Growth
have been increasing steadily on this line over the last decade. Table 4-2 AREA 2001 2011 2021 2031 2001-2031 | 2001-2031
. 0,
provides a summary of the AM peak period boardings for the line in 1993 4221 Future Population And Employment STUDY AREA 150000 173,000 184,000 195,000 45,000 30%
. o . Markham area 97,000 115,000 122,000 130,000 33,000 34%
and 2002. As shown, every station has more than doubled in ridership
between 1993 and 2002. Overall line ridership in the last 10 years has Population and employment projections at the traffic zone level from the oronto aree oo 28, 0% o2 o0 20 2
_e . is i i j i d i Official Plan forecasts provided by York Region and the City of Toronto TOWN OF MARKHAM 119,000 169,000 200,000 226,000 107,000 0%
mcrgased by a factor of .three. This is exp!amed partly by t.he increases in p ed by g y GTAREGIONS 2662000 3472000 3930000 4157000 1495000 5%
service levels, but also is due to the considerable growth in population in have been used. No modifications were made to concentrate future York 36000 540000 655000 734000 348000 90%
the corridor. dgvelopmgnt in ners and corridors .served k?y VIV.A'. which typ|cally occurs Toronto 1454000 1688000 1798000  1.834000 380,000 26%
with the introduction of new rapid transit faciliies. This reflects a Dutham 167,000 258,000 326,000 364,000 197,000 118%
conservative assumption for the development of VIVA ridership forecasts. Peel 488,000 704,000 799,000 835,000 347,000 1%
Halton 167,000 282,000 352,000 390,000 223,000 134%
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A large portion of the growth in the Markham portion of the study area will
be due to the development of Markham Centre. At full built-out, this is
expected to add some 23,000 residents and 37,000 jobs to the area. The
approved master plan for the Downtown Markham Area (the area between
Warden Avenue and Kennedy Road, south of Highway 7) includes 8,120
residents and 20,000 jobs.

Even though population will exceed employment growth, there will still be a
net in-commuting of workers to fill jobs in the area. While the north part of
Toronto (Scarborough) will continue to provide workers, many jobs may
also be filled by people living in Markham, particularly as the majority of
prospective employers are in the high tech or ‘white-collar’ sector and will
draw on the younger population of Markham.

Figure 4-2
Population Growth York Region Municipalities, 2001-2021
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Figure 4-3
Employment Growth in York Region Municipalities, 2001-2021
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4.2.2.2 Base Assumptions for Demand Modelling

The following key assumptions provide the basis for generating 2021 travel
demand forecasts for the VIVA Network Scenario (see Section 2.4.2 for
description of VIVA), as described below:

Road Network: Improvements to the arterial road system in York based on
the 10-year York Region capital programme and TMP have been
incorporated in the model. Expansion of the provincial highway system
within York Region included the proposed extensions of Highway 427 and
Highway 404, and the widening of Highway 400.

York Region Transit (YRT) Network: For transit improvements up to
2021, most of the recommendations from the York Region Transit 5-Year
Service Plan: Conventional Transit have been incorporated. This
includes route extensions, route restructuring, and new services in newly
developed and previously un-serviced areas. The base transit system in
York Region for each horizon year is defined by York Region Transit's Five-
Year Service Strategy route structure. The main components include:

e Route extensions to new areas of development;

Markham North South Link Corridor Public Transit Improvements Environmental Assessment

e Re-orientation of existing routes to connect to York University/
Downsview TTC Station, Don Mills TTC Station and new GO Rail
stations;

e Enhancements including the filling in of a basic grid system; and

e Enhanced continuous through-services, between York Region and
Toronto.

YRT Route Restructuring: the following YRT services are assumed to be
removed to avoid duplication with Quick Start or VIVA services:

e YRT Highway 407 Express Buses — Markham;
e YRT Highway 407 Express Bus — Unionville;
e GO Yonge ‘B’ Bus.

(As noted previously in Chapter 2, express services are still in operation
and subject to monitoring. As a result, the forecasts presented here for the
Markham N-S link may be conservative).

GO Rail: Increased services in all GO Rail corridors, consistent with GO
Rail's 10 Year Capital Plan and 2021 Plan. This includes full all-day service
on the Bradford, Richmond Hill and Stouffville GO Rail lines and new GO
Stations located at Kennedy/Bloor-Danforth Subway and Leslie/Sheppard
Subway.

GO Bus: Highway 407 Express Bus added to network, with York Region
stops at Unionville, Langstaff and York University. A peak period headway
of 10 minutes is assumed.

TTC: Rapid transit system is based on the present system, with extension
of the Spadina Subway assumed to York University by 2021.

Socio-economic Factors: The model utilizes three transit friendliness
measures within the mode choice sub-model, relating to urban density, land
use mix, and auto ownership. The first two were estimated using
population and employment forecasts at the traffic zone level. Auto
ownership has been projected using a multi-variate auto-ownership model,
relating car-ownership with such variables as average household income,
household size, level of transit service, and urban density.

Auto Costs: Parking costs in real dollars are assumed to increase by 15%
over existing conditions within the City of Toronto. The existing spatial
coverage of parking costs will expand, consistent with strategies of the
Toronto Parking Authority. Within York Region, a $5 parking charge is
assumed at major nodes (e.g. Markham Centre, Vaughan Corporate
Centre) and at employment locations in the VIVA corridors of Yonge Street
and Highway 7. No parking charge is assumed at GO stations.
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Fares: Current fare structure is assumed with the YRT three-zone system,
GO Transit fare by distance and TTC flat fare. No increase in fares in real
dollars is assumed for TTC, GO Transit and YRT services. VIVA is
assumed to have the same fare as YRT services, with free transfers
between YRT and VIVA services.

Fare Integration: It is assumed that current fare policies would be in effect
in 2021, with no fare integration between TTC and YRT/VIVA and a double
fare for many short cross-boundary transit trips across the York/Toronto,
consistent with current policies.

Service Policies: Closed door services of YRT/VIVA routes in Toronto is
assumed. This reflects current policies, with YRT services operating in
Toronto not permitted to serve internal Toronto trips.

4.2.2.3 VIVA Networks

The VIVA Phase 1 networks are assumed to operate in all four VIVA
corridors. The rapid transit program, which commenced in Fall 2005 and
was implemented in stages, is designed to begin building long-term rapid
transit ridership and serve the Region’s Corridors and Centres land use
plans designed to support higher transit usage.

For purposes of this report, full implementation of VIVA is modelled
assuming Bus Rapid Transit (BRT) in each of the four corridors. The
ultimate VIVA network configuration could involve combinations of BRT,
Light Rail Transit (LRT) or subway with the technology transitions taking
place over time as required by demand and when funds are available. BRT
ridership levels are also considered representative of the potential ridership
that might be achieved with LRT technology operating the same corridors.

In the scenario modelled, BRT is assumed to be operating in dedicated bus
lanes with traffic signal priority treatment at signalized intersections and

other transit priority treatments, as required to maximize transit operations.

Route Structure

The route structure for VIVA services is comprised of six services as
described below and shown in Figure 4-4.

Yonge: Newmarket-Finch TTC — An all day service operating on Yonge
Street between Newmarket and the TTC Finch subway station in Toronto.

Markham Centre-Finch TTC — A peak period only service operating from

Markham Centre on Highway 7 to the TTC Finch subway station via
Highway 7, the Richmond Hill Centre and Yonge Street.
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Highway 7 — An all day service operating on Highway 7 between the
Cornell Bus loop in Markham and Martin Grove in Woodbridge with the
route deviating to serve York University using a loop to the university via
Keele Street and Jane Street.
Figure 4-4
Assumed Rapid Transit Network for Modelling Purposes

on Pharmacy Avenue, west on Finch Avenue to Seneca College, south on
Don Mills Road to TTC Don Mills subway station.

Speed and Headway

Table 4-4 shows the speed and headway assumptions for VIVA services.
The speeds are indicated by corridor segment and are based on speed and
delay studies of existing conditions in the respective VIVA corridors, and
estimates of performance based on posted speed limits, stop spacing, level
of transit priority and other factors.

Speeds on the Markham North-South Link south of Steeles Avenue will
depend on the degree of separation from regular traffic. It is expected that
by 2021, the City of Toronto will have constructed dedicated transit lanes on
Don Mills Road and will have transit priority measures in place on Victoria
Park Avenue.

Note: VIVA Phase 1 services now in place differ slightly from those
modelled and shown on the map. See www.vivayork.com for a

Vaughan-Downsview TTC — An all day service operating on Highway 7
from Martin Grove to Jane Street, extending south to York University.

Markham-Don Mills TTC — An all day service operating on Highway 7 from
Cornell Bus loop in Markham through Markham Centre to south on Warden
Avenue, west on Denison Street, south on Esna Parkway, continuing south

Markham North South Link Corridor Public Transit Improvements Environmental Assessment

Table 4-4
Speed and Headway Assumptions
VIVA (BRT)
. Segment :
Corridor/Segment Service Frequency
Length (km) | Speed (km/h) (Buses per Hour)
Yonge Street
Finch Station to Steeles 19 20 120
Steeles to Hwy 7/Langstaff 43 25 120
Highway 7/Langstaff - Major MacKenzie 4.0 25 120
Major MacKenzie to 19" Avenue 41 25 120
19t Avenue to Newmarket 21.1 35 60
Finch Station to Newmarket 35.4 29.6
Highway 7 (West)
Highway 27 to Islington 5.8 35 30
Islington to Highway 400 4.3 30 30
Highway 400 to York U. 33 30 30
York U. to Yonge 13.6 35 30
Highway 7 (East)
Yonge to Bayview 1.9 35 30
Bayview to Leslie 2.0 35 30
Leslie to Woodbine 2.1 35 30
Woodbine to Warden 2.1 30 30
Warden to Kennedy 25 35 30
Kennedy to MSH 8.1 35 30
Highway 27 - MSH 45.6 33.1
Vaughan NS Link
Highway 7 to Steeles 21 30 30
Steeles to York U. 22 30 30
York U. to Downsview TTC 5.9 30 30
Markham NS Link
Markham Centre to Highway 407 17 30 30
Highway 407 to Steeles 3.0 30 30
Steeles to Don Mills TTC 6.3 30 30
Stations

The station spacing is assumed to be approximately one kilometre in the
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denser, built-up portions of the corridors and two kilometres in the lower
density areas. The following inter-modal stations are assumed in York
Region, allowing transfers between GO Rail, YRT/YTTP, and park-and-ride
facilities:

e Langstaff Station — interface between VIVA/YRT services and the GO
Richmond Hill Line and GO Highway 407 BRT;

e Unionville/Markham Centre Station — interface between VIVA/YRT and
GO Stouffville Line and GO Highway 407 BRT; and

e York University Station - interface between VIVA/YRT services and the
GO Bradford Line and GO Highway 407 BRT.

VIVA services extending into the City of Toronto will link to the TTC subway
system at Finch Station (Yonge Line), York University Station (on an

extended Spadina Line) and Don Mills Station (Sheppard Line).

Park-and-Ride Facilities

Table 4-5 shows the assumed location and number of parking spaces at
park-and-ride lots serving the VIVA Markham Link service, which extends
over a portion of the Highway 7 Transit. Approximately 900 parking spaces
are assumed for rapid transit service operating in the study area
Table 4-5
Park and Ride Lot Capacities

VIVA Corridor Station No of Parking Spaces
Highway 7/Markham NS Warden & Highway 407 300

Highway 7 E of Highway 404 200
Highway 7 (Others in Study | Highway 7 & Markham Stville. Hosp 200
Area) Highway 7 & Bayview 200
Total Study Area 900

4.3 2021 RIDERSHIP FORECASTS

The following section presents 2021 ridership estimates for the Markham
North-South Link, which assumes BRT operations in dedicated lanes with
significant transit priority measures. The forecasts assume a 2-minute
headway during peak periods, provided over the full length of the service
from Highway 7/9" Line to TTC Don Mills Station via Markham Centre. The
section of the Markham North-South link service operating on Highway 7
between 9" Line and Markham Centre (Kennedy Road) combines with the
Highway 7 VIVA BRT service to provide an effective 2-minute headway
over Highway 7 section. The Markham North-South service is overlaid over
the existing YRT route structure, with local services continuing in VIVA
corridors. In Toronto, no adjustments to TTC routes have been made, with
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VIVA services operating closed door.

4.3.1 Rapid Transit Passenger Volumes

Table 4-6 presents a 2021 ridership summary for the Markham North-South
Link, for the segments between Markham Centre and Don Mills Station
only.

The 2021 a.m. peak hour volume in the peak direction is projected at 3,000
passengers for the Markham North-South Link, with the peak point location
southbound at Warden Avenue and Enterprise Drive. The projected daily
ridership is estimated at 24,000 for the north-south portion from Markham
Centre to the Sheppard Subway and 45,000 for the entire service from the
Cornell bus loop to Don Mills Station.

Table 4-6
2021 Ridership Summary for the Markham Link
Cornell Bus [Markham Centre to Line total
L loop to Don Mills Station
Statistic
Markham
Centre
Peak Headway (min) 2 2 2
Speed (km/h) 30 30 30
Route length (km) 10.2 114 21.6
AM Peak (3-Hour) Period
Passenger Boardings 5210 6030 11,200
Passenger-kilometres 35000 71700 106,700
Vehicle-kilometres 610 680 1,210
Peak Hour Volume 3210 3190 3210
Southbound at |  Southbound at
Peak Point Location Markham Enterprise
Centre. Dr./Warden
Daily Boardings 20840 24120 44960

Figure 4-5 provides a plot of the link volumes for the Markham North-South
Link service, with maximum loadings at various sections of the corridor. In
the a.m. southbound direction, the 2021 peak point volume is approximately
3,000 passengers for the section of the route on Warden Ave, at Highway
407. The volume decreases to 2,730 passengers per hour at Steeles
Avenue, then to 2,110 passengers at TTC Don Mills Station.

In the a.m. northbound or reverse peak direction, transit volumes are
approximately 50% of the peak direction. At Steeles Avenue, the a.m. peak
hour volume is projected to be approximately 1,600 passengers
representing the peak point in the northbound direction. Peak hour volumes
decrease to approximately 400 passengers on Highway 7 section of the

route.
Figure 4-5
AM Peak Hour Link Volume — 2021 BRT
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By the end of 2005 and prior to the construction of any new dedicated
transitway infrastructure, York Region proposes to introduce new services
with rapid transit characteristics but operating in mixed traffic with signal
priority measures (referred to as VIVA Phase 1). Ridership on these
services has also been modelled and is included as a Base Case in the
discussion below for comparison to provide an indication of the
attractiveness of full-featured BRT service.

Table 4-7 shows various ridership indicators such as peak volume,
boarding, alighting, and passenger-km by segment within the corridor, for
the a.m. peak hour for the Base Case and full VIVA (BRT) scenario. With
VIVA services, the passenger boardings in the corridor are projected to
increase from approximately 2,000 in the Base Case to 3,540, an increase
of 75%. The peak load point volume at Steeles Avenue in the southbound
direction increases from approximately 2,000 to 3,000 (50%). Essentially,
the full BRT system attracts more people throughout the line, but demand is
more spread out and therefore total ridership increases more than peak
loadings.
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Table 4-7
2021 AM Peak Hour Ridership by Segment for Markham Link Corridor
Base Case (VIVA Phase 1) VIVA (BRT)
Link Volume Link Volume
S t 5
egmen (Peak ons Passkenger (Peak ons Passenger
AL m S -Km
Direction) Direction)

Markham Centre to 2,100 830 4,200 3,000 1,550 6,300
Highway 407

Hwy 407 to Steeles 2,000 100 8,400 3,000 260 12,400
Steeles to Don Mills TTC 1,800 1,090 13,600 2,500 1,730 20,200
Corridor Total 2,020 26,200 3,540 38,900

a) York/Toronto Screenline Volumes

Table 4-8 presents the changes in travel in the Markham North South Link
corridor based on a screenline at Steeles Avenue between Don Mills Road
and Kennedy Road. The screenline summary compares a.m. peak (3-hour)
period volumes in 2001 (base year) with 2021 BRT. The BRT service will
help to increase total transit trips across the screenline from 2,600 almost
11,000. Approximately 50% of the transit trips will be handled by the BRT
service, followed by GO Rail.

It is important to note that these figures will depend on other changes that
are made to the transit network in York Region. For example, the extension
of the Yonge Subway to Highway 7 will attract some trips from the Markham
North-South link onto the planned Highway 7 transit service as it would
involve one less transfer.

Table 4-8
(A.M. Peak 3-Hour Period Volumes Screenline North of Steeles between Don Mills and
Kennedy)
2001 - Modelled 2021 - BRT Change BRT vs
Service/Mode 2001
SB NB SB NB SB NB
TTC/YRT /GO Bus 560 1,520 800 1030
GO Rail 2,060 - 4,940
Markham NS Line - - 5,080 2,690
Total Transit 2,620 1,520 10,820 3,720
Auto 12,780 9,810 23,020 23,000
Total Trips 15,400 11,330 33,840 26,720

Trips attracted to BRT routes over the planning period, comprise those
presently using local YRT/GO bus services that are slated to be replaced by
rapid transit in the corridor as well as growth in ridership in key growth
areas such as Markham Centre. The remaining transit trips in the corridor
are those attracted to the corridor from feeder services due to the improved
service of the Yonge Street BRT services. GO Rail ridership on the
Stouffville line, consisting primarily of trips destined to Toronto’s PD1 zone,
is projected to increase by 2,900 passengers or 139% by 2021. This is also
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partially due to the new connection to the Bloor Subway line at Kennedy
Station.

b) Travel pattern and modal split

Travel to and from Markham during the a.m. peak period is shown in Table
4-9 for 2001 and a 2021 BRT scenario. This table presents the total travel
flows on an origin-destination basis, indicating growth over the next twenty
years and the transit and modal split implications.

Currently, there are approximately 59,400 total trips (auto+transit+GO)
originating from Markham in the a.m. peak 3-hour period and this is
projected to increase to 82,000 trips by 2021. With BRT, the transit trips
increase to 12,100 trips compared to 6,300 in 2001. The corresponding
modal split increase for a.m. peak period trips originating from Markham is
10.7% in 2001 increasing to 14.8% in 2021 with BRT.

Within Markham, the Markham North-South Link and associated BRT
services are projected to increase transit modal split from 2.8% in 2001 to
5.8% in 2021 with BRT. For travel destined to Markham in the a.m. peak
period, the transit modal split is projected to increase from 4.7% in 2001 to
7.8% in 2021 with BRT.

Table 4-9
AM Peak (3-Hour) Period Total Trips and Transit Modal Split
From To Total Trips (000's) Transit Trips | Transit Model
(000's) Split
2001 | 2021 | Growth [ 2001 | 2021- | 2001 | 2021-
BRT BRT
Markham 417 69.0 27.3 1.2 4.0 2.8% 5.8%
RH & Vaughan 79| 124 4.6 0.2 08| 29%| 6.2%
PD1 12.2 16.4 4.2 3.8 6.6 | 31.0% | 40.1%
Markham Ié);g?;c%entral) 268 | 357 89| 17| 35| 64%| 9.9%
Toronto (West) 6.0 7.0 1.0 05 10| 86% | 14.1%
Other 6.5 104 3.9 0.1 0.2 1.1% 2.1%
RH & Vaughan 133 218 8.4 0.4 14| 3.0%| 6.4%
Iggg?é%entral) 00| 303| 93| 22| 47| 72%| 12.1%
Markham
Toronto (West)/ 58| 84| 25| 05| 11| 82%| 13.3%
PD1
Other 204 | 337 134 0.2 08| 09%| 23%
Markham All 59.4 82.0 225 6.3 121 10.7% | 14.8%
All Markham 69.5 | 103.1 33.6 3.2 8.0 4.7% 7.8%
To / From / Within Markham 170.6 | 254.0 83.4 10.7 24.1 6.3% 9.5%
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Figure 4-6 shows a plot of the origin and destination patterns for trips using
any portion of the Markham North South Link (developed thorough a select
line process in EMME/2). The analysis indicates that approximately 21% of
the users of the Markham North-South link start and end their trip in York
Region. Only 21% of the users starting their journey in York Region
continue to Planning District 1 (Central Area of Toronto) while 37% are
destined for the rest of Toronto. For transit trips destined to York Region
and using the Markham Link, 48% come from within York Region and 48%
comes from the rest of Toronto. Only 2% of trips destined to York Region
using the Markham Link start in PD1.

Figure 4-6
Origin and Destination Patterns of Transit Riders Using the Markham North-South Link (AM
Peak Period)
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Figure 4-7

c) Boarding and alighting patterns AM Peak Period Boarding / Alighting — 2021 Base Case
Figure 4-7 presents the station boardings and alightings for the Markham
North-South Link service for the a.m. peak 3-hour period. In the peak 4500 6000
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5.  ALTERNATIVE METHODS OF IMPROVING
PUBLIC TRANSIT

The previous chapter examined the potential transit demand for a rapid
transit network, reflecting the direction of the York Region Transportation
Master Plan. The analysis indicates that implementation of rapid transit
service with the associated infrastructure will constitute an effective form of
public transit improvement in the Markham North-South Link Corridor, and
that ridership levels would justify dedicated rapid transit facilities in the
longer term.

The purpose of this chapter is to examine alternative methods of improving
public transit, including rapid transit, but also a broader range of measures
that would serve to improve the attractiveness of transit in the corridor.

The analysis of alternative methods includes the following:

e Service Quality Alternatives

e Alternative Technologies

e Alternative Routings/Corridors

e Alternative Physical Infrastructure

5.1 TRANSIT RIDERSHIP PATTERNS

Transit travel patterns and transit system usage depend on a number of
factors including the origin and destinations of people travelling to/from and
within the corridor, transit services levels, convenience of connections and
the characteristics of competing transit services.

In order to help develop and screen alternative methods for improving
public transit, an analysis of the travel patterns of potential users of
improved public transit systems was undertaken. This involved looking at
future transit trips crossing the Steeles Avenue Screenline (between Don
Mills Road and how they would use different transit services. Figure 5-1
provides a plot of the origin-destination patterns of transit passengers
crossing the north of Steeles Avenue screenline (in either direction) for a
network that includes rapid transit services in the VIVA Phase 1 (Warden
Avenue) Corridor and transit priority services in the Don Mills/Leslie Street
corridor. As shown, these services would attract a significant number of
trips from throughout the VIVA network. A proportion of trips crossing the
screenline in the southbound direction would continue to the Yonge Subway
line, but clearly there is a high number of trips that start or end in the
corridor.
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One of the things that has become clear during this EA study, is that the
Markham Link Corridor Improvements should not be just about finding the
quickest way from Markham Centre to the Sheppard Subway.
Improvements should also recognize that the corridor itself is a major
destination. In fact, over 80% of Markham’s employment is currently
located in the broader study area.

A final conclusion from this analysis is that even with rapid transit in the
VIVA Phase 1 corridor, there is still a strong demand for transit in the Don
Mills/Leslie Street corridor. Again, this a direct result of the significant
employment that is located in the Highway 404/Highway 7 Commercial
Node.

Figure 5-1
Origin Destination Patterns for Transit Trips Crossing the North of Steeles Avenue Screenline
AM Peak Period Transit Trips (Excluding GO Transit)
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5.2 METHODOLOGY USED TO SCREEN AND
EVAULATE ALTERANTIVE METHODS

The types of alternative methods of improving public transit vary
significantly, as do the range of potential environmental -effects.
Accordingly, criteria used for evaluating alternative methods were tailored to
each type of method being assessed.

Criteria for evaluating the alternatives build on the initial criteria presented
in Section 5.7.3 of the Terms of Reference. These initial criteria have been
structured similar to the four objectives introduced in Chapter 3, with the
addition of a fifth category reflecting cost-effectiveness and the inclusion of
Smart Growth as a consideration. The five objectives are:

e Protect and Enhance Social Environment

e Protect and Enhance Natural Environment

e Promote Smart Growth and Economic Development
e Provide an Effective Transportation Service

¢ Maximize Cost-Effectiveness

Specific goals were then identified to allow a comparison of the advantages
and disadvantages of each alternative method relating to the each
category. Specific criteria/goals for each type of alternative method are
discussed in the respective sections to follow. Wherever possible,
guantitative criteria have been used.

5.3 SERVICE QUALITY ALTERNATIVES

5.3.1 Increasing the Frequency and Coverage of Services

Transit services in the study area are largely comprised of extensions of
TTC services in the City of Toronto to serve selected employment nodes in
York Region. YRT services in the study area are essentially act as
neighbourhood circulator services or connections to the Sheppard Subway,
in the case of the Leslie Street Services. Frequencies on most of these
services are greater than 15 minutes, meaning that people experience long
waits for what may only be a short trip. Another limitation of the existing
transit services is that many services operate with very limited frequencies
in the evening and on weekends.

The VIVA Phase 1 implemented in Fall 2005 has improved the
attractiveness of transit in the study area by providing high quality, high
frequency service throughout the day, evenings and weekends. However,
an additional method of improving transit service quality would be to
increases the frequencies and hours of operation of existing transit
services, in combination with some route —restructuring to provide more
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direct linkages between major residential areas (e.g. Markham Centre,
Unionville, Cornell) and employment zones within the study area. As new
road connections are made (e.g. Rodick Road, Birchmount Road), transit
services could be introduced on these routes to improve service coverage.

The major drawback of this option is that simply increasing the frequency
and coverage of services may not be enough to make people switch to
transit, since buses would still be impacted by traffic congestion. As a
result, this option is not considered to be an acceptable stand alone option
for improving public transit. = However, service improvements would
complement other transit improvements.

5.3.2 Introducing Smaller Circulator Shuttles

Several communities are looking at
introducing smaller buses that circulate
through residential or employment
areas. Essentially, these services are
designed to move people from local
areas to regional transit services or
commuter rail services. They may also
be combined with accessible transit
services. These services could serve to significantly increase the coverage
of transit services in many of the low-density employment areas that exist in
the study area. One of the reasons why these services are not utilized
more is that the costs of providing the services are similar to regular transit
services because labour costs are essentially the same. The next York
Region Transit 5-year service plan will feature a section on shuttle services.

5.3.3 Improved Transit Stops

Facilities for transit riders in the study
area are limited. Most stops do not
have weather protected waiting areas
and many streets do not have
sidewalks, or sidewalks are
discontinuous. Many development
sites are also designed for automobiles
and as a result getting to and from
transit stops is neither convenient or
safe.

Therefore, one method for improving service quality would be to improve

transit facilities, focusing on adding shelters and improving pedestrian
connections to and from transit stops.
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5.3.4 Improving Transit Priority
There are various methods of improving transit priority including:

e Transit actuated signals;

e Constructing queue jump lanes;

e Implementing turn restrictions to improve traffic flow;

¢ Implementing no parking or no stopping zones in congested areas.

Implementation of turn restrictions or no-stopping zones is not generally
applicable to the transit corridors in the study area as most services operate
on major arterials were parking is not permitted and turn restrictions would
not be feasible.

Application  of  signal
priority along bus routes
with the goal of improving
progression for buses
over a number of signals
may improve travel times
slightly; however, the overall gains are relatively small. At many locations in
the study area, simply providing signal priority at intersections for buses
would not be effective without dedicated lanes to allow buses to by-pass
gueues upstream of the intersection. Such lanes are referred to as Queue
Jump Lanes.

The implementation of Queue Jump Lanes is a key feature of the VIVA
Phase 1 rapid transit service. However, in many cases these lanes could
require additional right-of-way and therefore cannot be implemented without
a proper environmental assessment. The construction of Queue Jump
lanes, would be an effective method of improving transit service quality and
is considered later in this EA.

5.3.5 Screening of Alternative Service Quality Improvements

Alternative methods of improving service quality were analysed and
evaluated to determine which alternatives should be carried forward for
more detailed analysis.

Criteria for evaluating the alternatives build on the initial criteria presented
in Section 5.7.3 of the Terms of Reference. These have been translated
into individual goals responding to each of the five main objectives. The
following goals were chosen to assess each service quality alternative:

Protect and Enhance Social Environment:
e Improve accessibility to jobs for residents and employees
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e Minimize effects on adjacent communities
¢ Minimize effects on safety and security
e Enhance acceptance of transit

Protect and Enhance Natural Environment:
e Enhance Natural Environment

Promote Smart Growth and Economic Development:
e Consistency with York Region Transportation Master Plan Objectives
e Impact on land use objectives

Provide an Effective Transportation Service:
e Improve transit user comfort

e Improve transit speed and travel times
e Improve transit service reliability

e Enhance continuity of transit services\

Maximize Cost-Effectiveness:
e Minimize operating costs
e Minimize capital costs

In general, the evaluation is based on qualitative assessments of each goal.

Table 5-1 summarizes the results of the screening process. Essentially, all
of the service quality improvements will likely be implemented to varying
degrees over time. In particular, VIVA Phasel service implemented in Fall
2005 includes signal priority and enhanced transit stops/shelters. This
service also includes other service quality improvements such as electronic
fare payment and enhanced transit vehicles, which are key elements of Bus
Rapid Transit as discussed in the next section.

Elements that would form part of the preferred undertaking, which includes
the implementation of bus rapid transit, include improved transit stops and
transit signal priority. Each of these is assessed in more detail on a location
specific basis as part of the selection of the preferred design in Chapter 8.

In summary, the assessment resulted in the following transit service quality
alternatives being carried forward for more detailed assessment: as part of
the preferred design:

e Transit Priority
¢ Improved station stops

Increased frequencies and circulator buses are valid methods of improving
public transit, but do not require further investigation under EA.
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Table 5-1
Screening of Alternatives to Improve Service Quality

Objectives and Goals | Increases in Frequency and Coverage | Circulator Shuttles | Improved Transit Stops | Transit Signal Priority
PROTECT AND ENHANCE SOCIAL ENVIRONMENT
. _ . + Increased coverage provides more access to + Provides more direct transit service to major + Improved transit stops can be integrated with other + Reduces delays for transit riders
Improve accessibility to jobs for residents and employees Q  jobs: increased frequency makes transit more 9 employers ® | pedestrian/streetscape initiatives, including improved | @
usable for residents sidewalks.
Minimize effects on adjacent communities + Improves access to transn_ o ° + Improves access to transit o + Improves overall aesthetics of community ~ Minimal effects
- May result in more buses within neighbourhoods + Reduces presence of large buses in neighbourhoods
Minimize effects on safety and security + Reduces time spent Waltlng at sheltgrs and ° + Minimizes walkmg distance to transﬁ and therefore ° + She]ters can be designed to enhance safety and ~ Minimal or uncertain impact on safety
therefore exposure to perceived security threats. exposure to perceived safety/security threats security
+ Increased frequency increases attractiveness of + Provides more “personalized” service + Shelters can be designed be attractive and inviting + Positive impact if transit riders can see that they are
transit. o o o getting an advantage over cars

Enhance acceptance of transit . .
- May result in some buses having few

passengers, which the public views negatively.

PROTECT AND ENHANCE NATURAL ENVIRONMENT

Enhance Natural Environment ® + encourages shift fro_m priyat_e autos to transit ° + encourages shift fro_m pri_vatle autos to transit o ~ Minimal impact on natural environment o ~ Minimal impact on natural environment
resulting in reduced air emissions resulting in reduced air emissions

PROMOTE SMART GROWTH AND ECONOMIC DEVELOPMENT

Consistency with York Region Transportation Master Plan Objectives ° + quk TMP assumes improved transit in multiple o ~ Not mentioned specifically in TMP 0 + Consistent with Rapid Transit concept described in ° + Consistent with Rapid Transit approach described in
corridors TMP TMP

Impact on land use objectives ° + Supports more compact mixed use S + Can be integrated with new development ° + New dev_elqpment can_be integrat_ed with transit o + Improves capacity of transit and therefore
development stops maximizing potential for transit use development levels

PROVIDE AN EFFECTIVE TRANSPORTATION SERVICE

Improve transit user comfort + Reduces vehicle occupancy providing more S + Reduces walking times to trunk routes, a key benefit ® * Attr'alctlve gtatlons with weather protection can ~ Minimal impacts on user comfort
room for passengers in inclement weather. significantly improve user comfort

Improve transit speed and travel times + Reduces wait times + Reduces walk times ~ Minimal impact on transit speeds or times + potential to reducg bu; t|me_s, parUcngrIy if

implemented in conjunction with queue jump lanes

+ Reduces uncertainty of arrival time + Shuttles generally operate on fixed schedules + Stations can include real-time bus time updates, + Improved schedule adherence

Improve transit service reliability o e _ Need to be coordinated with regular transit services O improving perceived reliability ®

to avoid unnecessary wait times

+ Generally higher frequencies and greater + Improves connections from main routes to ~ Minimal impact on continuity ~ Minimal impact on continuity

Enhance continuity of transit services o coverage results in more seamless transit travel o employment areas O O

- May require additional transfer

MAXIMIZE COST-EFFECTIVENESS

- Operating costs will increase; subsidy per - labour costs are high in proportion to bus capacity - increased maintenance costs for shelters + reduces bus travel times resulting in more cost-
Minimize operating costs e passenger may increase if ridership increase is ® |+ vehicle are more efficient to operate e D | efficient service
lower than service increase
- requires significant number of new buses - high capital costs to purchase buses - enhanced shelters are more expensive than basic + may reduce number of buses required to provide
Minimize capital costs e ® |+ Circulator buses may off-set need to purchase D iransit stop D Iservice
regular buses + overall capital requirements are low - capital costs to provide equipment, construct queue
jump lanes (where required)
e Provides the greatest potential for e Provides the most potential benefit for v’ | Overall costs are relatively low v  |* High return on investment due to more
increasing transit ridership accessibility to employment e Has potential to improve overall image of efficient transit times
e Increases capital and operating e Relies on availability of frequent and public transit while enhancing safety and e Minimal impacts on environment
costs reliable transit on regular routes security
OVERALL ASSESSMENT e Wil be integral part of public transit e Increases capital and operating costs CARRIED FORWARD FOR MORE
improvements solution CARRIED FORWARD FOR MORE DETAILED INVESTIGATION AS PART OF
FURTHER INVESTIGATION NOT DETAILED INVESTIGATION AS PART OF PREFERRED DESIGN
FURTHER INVESTIGATION NOT REQUIRED AS PART OF EA PREFERRED DESIGN

REQUIRED AS PART OF EA

LEGEND:  LeastResponsive OO O ®@® Most Responsive
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5.4 ALTERNATIVE TRANSIT TECHNOLOGIES
5.4.1 Transit Technologies Considered

Both York Region’'s Transportation Master Plan and the analysis and
evaluation of alternative transportation solutions carried out during this EA
have indicated implementation of surface rapid transit service with the
associated infrastructure will constitute an effective form of public transit
improvement in the Markham North South Link Corridor.

As identified in the Terms of Reference, a comprehensive range of
technologies was initially examined as part of the EA including:

e Conventional Bus: Conventional buses would
be an integral part of any enhanced transit
system, either serving to feed a rapid transit
system or as an integral part of a bus-based
system.

e Bus Rapid Transit (BRT) - Bus Rapid Transit is
a flexible form of rapid transit that combines
transit stations, vehicles, services, running way,
and ITS elements into an integrated system.

e Light Rail Transit (LRT) - Light Rail Transit
(LRT) is a flexible transportation mode that can
operate in a variety of settings. LRT is a
relatively low cost form of rail technology,
usually obtaining electric power from overhead
wires.

e Diesel Multiple Units (DMU) - This technology
is a modern form of a diesel-powered rail car.
DMU'’s are self-propelled and distinguished from
current commuter rail equipment with each
vehicle motorized rather than pushed or pulled
by a heavy diesel engine. This type of
technology would operate on conventional rail tracks, for example the
GO Stouffville Line.

e Automated Guideway Transit (AGT) — this
technology uses fully automated driverless
trains, with fully grade-separated operations,
typically on an elevated guideway.
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e Heavy Rail: - this technology would
consist of high capacity rail cars operating
in trains of two or more cars on fixed rails
in separate rights-of-way (ROW). This
concept is used to serve very high volume
corridors with capacities requirements in
the order of 30,000 to 50,000 peak hour
passengers per direction.

The selection of a transit technology should utilize information on the
specific situation produced by an objective Environmental Assessment.
The general consensus of transit professionals is that there is no specific
demand volume at which there is always a single, preferred surface rapid
transit mode because of the importance of relative costs, benefits and
impacts in decision making. Two ridership level thresholds do, however,
have important impacts on development of alternatives and mode selection:

e |t is difficult to justify providing an exclusive lane for rapid transit if
expected ridership is not higher than the number of people who would
use the same road space in general traffic, i.e. 800-1,000 persons per
hour on an arterial road lane or 2200-2400 per hour on a freeway lane;

e Above a certain demand level (7,000-10,000 persons per hour per
direction), measures permitting BRT express service, partially grade
separated rail transit (i.e., LRT) or fully grade separated rail transit (i.e.
subway) is required to sustain reliable, high speed service.

Ridership forecasts developed for a representative rapid transit alignment in
the Markham Link Corridor indicate a potential demand of between 2,500
and 3,500 persons per hour in the peak direction.

5.4.2 Screening of Transit Technologies

Table 5-2 provides a summary of the screening of transit technologies with
a rationale for the selection of the preferred technologies provided below.
Similar to the approach used for assessing service quality alternatives, the
screening of technologies involved a comparison of the responsiveness of
each alternative to the five primary objectives, as measured through the
identification of goals. The goals, or criteria, were generally drawn from
Section 5.7.3 of the Term of Reference, with the exception that some
additional criteria were added.

5.4.2.1 Conventional Bus

Conventional buses will continue to be used on regular transit routes
throughout York Region and the City of Toronto. Conventional buses could
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also be used in providing transit service in transit priority corridors, such as
Don Mills Road/Leslie Street in York Region and Victoria Park Avenue in
the City of Toronto.

Conventional buses have little impact on the natural environment, assuming
no new right-of-ways are constructed. Conventional buses are also
economical on a cost per vehicle basis.

Conventional buses are carried forward to be considered as part of the
overall plan to improve public transit services in the Markham Link corridor.
However, as a technology for Bus Rapid Transit in VIVA corridors,
conventional buses less desirable than other more enhanced transit
vehicles.

5.4.2.2 Bus-Rapid Transit (BRT)

Bus-rapid transit, if implemented with significant priority, if not separate
running ways, is consistent with the Region’s vision for rapid transit. BRT
has been selected as the preferred technology for both the Highway 7
Transitway and Yonge Street Transitway, while providing for the ability to
change to LRT or Subway as demand increases. Depending on the
alignment and cross-section elements, BRT could have impacts on the
natural environment, as highlighted in Section 5.4 on Physical Infrastructure
Alternatives. Similarly, more detailed assessments are needed to consider
noise impacts in sensitive areas. In terms of costs, BRT is generally
considered to be very cost efficient, although costs would vary depending
on the extent of the existing road infrastructure that is used for the BRT
running way. Overall BRT is a promising alternative and is carried forward
for more detailed evaluation as part of the preferred design.

5.4.2.3 Light Rail Transit (LRT)

Light Rail Transit would be capable of providing the speeds, comfort levels
and image that would be expected of a rapid transit system. It would be
consistent with the Region’s vision for rapid transit. As with BRT, the
impacts of LRT on the natural environment would depend on the specific
alignment and cross-section treatments. In terms of cost efficiency, LRT is
generally more expensive than BRT, both in the cost of running ways and
vehicle costs.

Based on the ridership estimates presented in the previous chapter, the
capacity of a typical LRT system is 5-10 times higher than the predicted
demand in this corridor. However, some experts argue that people are
more likely to use rail vehicles than buses, and this is one reason for
considering LRT.
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A significant factor in considering LRT in the Markham North South Corridor
is network continuity. Rapid transit services in the Markham Corridor are
proposed to be fully integrated with other VIVA corridors. For example, a
rapid transit vehicle could start in Markham, travel across Highway 7 and
continue south on the Markham North South Link, without requiring a
transfer. This would not be possible if LRT was chosen for the Markham
corridor as LRT is not proposed for the easterly portion of the Highway 7
corridor for the foreseeable future.

The implementation of LRT is further complicated by the fact that transit
corridors in the City of Toronto will be evolving over the next 20 years with
the possibilities for BRT service on Don Mills, the extension of the
Sheppard Subway and a possible higher order transit system in the Finch
Hydro corridor in the longer term. Investing in LRT in the Markham Link
corridor north of Steeles avenue would not be appropriate unless it was
determined that an LRT corridor would be available south of Steeles
Avenue.

While LRT may not feasible in the short term, it is prudent to protect for LRT
in the longer term as a surface rapid transit mode. Many cities in the United
States, for example, have developed LRT lines as a means of significantly
enhancing the attractiveness of public transit while avoiding the high capital
costs of heavy rail transit (i.e. subways). Accordingly, LRT is carried
forward for more detailed assessment as part of the preferred design for
surface rapid transit.

5.4.2.4 Diesel Multiple Unit (DMU)

DMU technology is only feasible where there is an available rail corridor. It
would be possible to operate DMU’s on the GO Stouffville rail corridor;
however, this corridor is already well served by conventional commuter rail.
There would be significant challenges to over come in overlaying DMU
technology with existing GO trains, and GO does not have any current or
future plans to introduce this type of technology. This option is not
considered to be feasible for providing a link between Markham Centre and
the Sheppard Subway.

5.4.2.5 Automated Guideway Transit

The key feature of automated guideway transit it is fully grade-separated,
typically on an elevated guideway. Consequently, the impacts of this
technology on noise and visual intrusion are greater than surface modes.
The capital costs for automated guideway transit are generally greater than
BRT or LRT technologies.
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This technology is not being considered in any of the other YRTP corridors
or City of Toronto corridors and would therefore present challenges with
respect to system integration. It is not carried forward for further evaluation.
5.4.2.6 Heavy Rail (Subway)

Given the anticipated demand for rapid transit in the corridor, it would be
difficult to justify the high capacity and high costs of heavy rail. Heavy rail
would only make sense if it was part of an extension of the Sheppard
Subway line, which if extended, would be extended to Scarborough City
Centre. Heavy rail could also have impacts on the natural environment due
to the extensive construction activities that would occur. For all of these
reasons, heavy rail is not carried forward to further evaluation.

5.4.3 Description of Preferred Technologies

The preferred technology for the Markham N-S Corridor is Bus Rapid
Transit or, in the longer term, Light Rail Transit (LRT). These technologies
are similar in most of their characteristics, with the exception of vehicles
and running ways. The following is a description of BRT and LRT as
surface rapid transit modes.

Transitway: BRT and LRT can operate mixed in with general traffic, and/or
exclusive lanes, and/or segregated transitways. The operating speed,
capacity and reliability increases with the degree of segregation from

general traffic and grade
separation.

Vehicle Technology: BRT may |
use either conventional buses or &
specialized rubber-tired BRT
vehicles. Available propulsion
options range from conventional
diesel to clean diesel and CNG
to turbine-electric hybrids and all-electric trolleys. Low-floor, multiple wide-
door designs and optional guidance into stations speeds boarding and
alighting thus reducing station dwell time. Vehicle lengths range from 12.2
metres (single unit) to 18 metres 25.5 metre(s) bi-articulated units are also
used in some systems. Typical passenger capacities are 60 (single unit) to
over 110 (bi-articulated unit) standing and seated passengers per vehicle.

LRT vehicles range from all-electric to diesel propelled, high and low-floor
car designs. Lengths vary from 14 metres (single unit) to 45 metres (bi-
articulated unit). Typical passenger capacities are approximately 75 (single
unit) to as high as 200 (bi-articulated unit) standing and seated passengers
per car. Vehicles can be coupled to form up to 3 or 4 car trains depending
on vehicle length and demand. Direct, no-step station platform to vehicle
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boarding and alighting through multiple wide doors, often on both sides of
cars, can be provided.

System Capacity: Segregated BRT service with station bypass lanes is
capable of handling over 12,000 persons per peak hour per direction,
depending on the degree of segregation from other traffic and grade
separation. The busiest BRT segment in North America, in downtown
Ottawa, carries approximately 10,000 passengers per hour in the peak
direction during the single peak hour. The practical capacity without
overtaking capability at stations is in the 8,000 passenger per hour range.

LRT systems are capable of carrying up to 18,000 persons per peak hour
per direction, depending on
the degree of segregation
from other traffic and grade |
separation. Approximately,
10,000 people per hour (peak
hour, peak direction) use the f{
busiest light rail segments in
North America in downtown
Calgary and on the Green
Line in downtown Boston.

Intelligent Transportation Systems: Contemporary BRT systems usually
incorporate an Intelligent Transportation System (ITS) with an automatic
vehicle location module that supports transit signal priority at intersections
and real-time passenger information at stations, on-board and at home.
LRT systems have a signal system to control train operations, provide data
and voice communications and enhance safety and security.
Contemporary LRT systems also have ITS capabilities to provide transit
signal priority at intersections and real-time passenger information at
stations, on-board and at home.

Stops or Stations: These generally comprise platforms varying in length
from 15-55 m with shelters and passenger amenities. They are generally
designed to be accessible by the disabled and may also include support
facilities such as park and ride lots or passenger pick-up and drop-off areas.
Station spacing is approximately 0.5 -1 km in built-up portions of corridors
increasing to 2 km in lower density areas.
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Table 5-2

Preliminary Screening of Transit Technologies

Objectives and Goals

Conventional Bus

Bus Rapid Transit

Light Rail Transit

Automated Guideway

Heavy Rail

Diesel Multiple Unit

PROTECT AND ENHANCE SOCIAL ENVIRONMENT

- some noise impacts when

+ effects generally confined to

+ effects generally confined to LRT

- Elevated guideway may be

+ Effects are minimal if below

+ Existing rail corridor is largely

Minimize effects on adjacent communities e operating within residential areas BRT corridor corridor visually intrusive and may have grade industrial uses, therefore impacts are
+ Impacts are similar to existing noise impacts minimal
situation
o | no change from status quo + can be marketed as distinct + can be marketed as distinct + grade separation provides more + grade separation provides more + could be marketed as distinct service

Enhance acceptance of transit

service; vehicles are more
attractive than conventional buses

service; vehicles are more attractive
than conventional buses

direct competition to cars

direct competition to cars

PROTECT AND ENHANCE NATURAL ENVIRONMENT

Enhance Natural Environment

~ impacts similar to current
situation

+ reduces auto emissions by
increasing transit use

+ reduces auto emissions by
increasing transit use; produces
minimal local emissions

+ reduces auto emissions by
increasing transit use; produces
minimal local emissions

+ reduces auto emissions by
increasing transit use; produces
minimal local emissions

+ utilizes existing rail corridors
- increases diesel emissions

PROMOTE SMART GROWTH AND ECONOMIC DEVELOPMENT

+ consistent with need to expand

+ consistent with proposed

+ consistent with proposed

- not explicitly considered in TMP

- TMP discusses heavy rail for

- not explicitly considered in TMP

Consistency with York Region Transportation Master Plan 9 transit in multiple corridors implementation of rapid transit implementation of rapid transit Yonge Street, but not other
Objectives + Also investigated by Town of corridors
Markham for Hydro corridor
o - no significant positive impact + provides service levels + provides service levels consistent + can be integrated with + provides service levels - difficult to structure land use around

Impact on land use objectives

consistent with promoting more
compact development; creates
permanent corridor to attract
investment

with promoting more compact
development; creates permanent
corridor to attract investment

development
- may sterilize some lands

consistent with promoting more
compact development; creates
permanent corridor to attract
investment

rail corridor; not suitable for residential
development

PROVIDE AN EFFECTIVE TRANSPORTATION SERVICE

Improve transit user comfort

+ acceptable user comfort

+ vehicles are design for more
comfort

+ vehicles are quiet and
comfortable

+ vehicles are quiet and
comfortable

+ provides maximum user comfort

+ vehicles are quiet and comfortable

Improve transit speed and travel times

~ impact depends on degree of
separation from regular traffic

+ consistent with surface rapid
transit concept

+ consistent with surface rapid
transit concept

+ allows for maximum speeds due
to grade separation

+allows for maximum speeds due
to grade separation

+improved times for trips following
corridor

Improve transit service reliability

- No positive impact

+ dedicated lanes improve
reliability; can be combined with
real-time transit info

+ dedicated lanes improve
reliability; can be combined with
real-time transit info

+ automated technology ensures
schedule adherence

+ technology ensures schedule
adherence

- may be impacted by other rail
vehicles; requires dedicated track to
ensure reliability

+ fully compatible with existing

+ services can be interlined to

- would require transfer to/from bus

- would require transfer to/from

- only feasible if heavy rail is

- requires transfer to/from buses

Enhance continuity of transit services transit technologies provide seamless travel if LRT not provided on Highway 7 bus extended from existing subway + connection already established at
and in City of Toronto Kennedy Station on Scarborough RT
MAXIMIZE COST-EFFECTIVENESS
- may require more vehicles to + higher capacity vehicles may - requires separate maintenance
o provide same capacity as higher reduce fleet requirements capability
Minimize operating costs order modes + larger capacity vehicles reduce
fleet requirements
- capital costs are limited to - vehicles are more expensive - LRT vehicles are more expensive - high capital costs due to - requires tunneling or elevated - likely requires separate track
Minimize capital costs ® |\ehicle purchases than conventional buses than conventional buses; requires elevated/grade separated transitway + can use existing GO Rail stations
construction of LRT tracks transitway
v~ |*  Willbe integral part of public e  Has potential to significantly e  Has potential to significantly e Would represent a significant e  Cannot be justified given e Numerous constraints are

transit improvements solution|

improve public transit with
minimal or positive impacts

improve public transit with
minimal or positive impacts to

departure from current
directions in York Region

current travel demand in
corridor

imposed by having to follow
existing rail corridor.

to social and natural social and natural and City of Toronto
OVERALL ASSESSMENT environments environments
CARRIED FORWARD FOR NOT CARRIED FORWARD NOT CARRIED FORWARD
MORE DETAILED CARRIED FORWARD FOR CARRIED FORWARD FOR NOT CARRIED FORWARD
INVESTIGATION MORE DETAILED MORE DETAILED
INVESTIGATION INVESTIGATION
LEGEND:  LeastResponsive OO O ®@® Most Responsive
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Off Board Fare Collection: Prepaid fares are required to reduce dwell
times at stations and for passenger convenience. Options include fare
gates and fare-paid, segregated platforms in stations and proof of payment
systems using passes, smart cards or tickets.

Capital Costs: Total costs, including transitways, stations, ITS, vehicles,
fare collection system, etc. range from $0.6m — $3.0m per two-way km for
on-street BRT in mixed traffic using existing lanes to $15m - $30m for a
partially segregated transitway with mostly at-grade intersections. Costs
can increase to $60m+ per km for fully segregated, grade- separated
segments. Implementation costs depend on the volumes to be carried,
system complexity, the degree of segregation from general traffic and the
type and degree of grade separation (e.g., at grade, in subway or elevated).

Total costs for LRT including stations, ITS, vehicles, fare collection system,
etc. range from $5M per km for single track diesel lines using former rail
rights-of-way to $40M per double track km for partially segregated at-grade,
electrified lines with mostly at-grade intersections. Fully segregated, grade
separated electrified transitways can cost up to $100m per double track km.
Implementation costs depend on volumes to be carried, system complexity,
degree of segregation from general traffic and the degree and type of grade
separation (e.g., at grade, underground or elevated).

5.5 TRANSIT CORRIDOR ALTERNATIVES

The approach used to develop and evaluate alternative locations for the
undertaking i.e. routing alternatives follows a two-staged approach. The
first stage involved an examination of all potential routes in the study area
and screening out those that are not likely to satisfy the overall objective of
improving public transit, or have fatal flaws. The second stage involves
looking at each of the short listed routes in more detail using quantitative
criteria. The process and results are described in the following sections.

5.5.1 Initial Screening of Transit Corridors

The York Region Transportation Master Plan considered a number of
options for providing a connection between Markham Centre and the
Sheppard Subway but did not conduct a detailed screening of potential
options.

At the outset of the current EA, all possible routes/corridors that could be
considered for public transit improvements, while fulfilling the goal of
providing a link between Markham Centre and the Sheppard subway, or its
extensions, were identified. These are illustrated in Figure 5-2.
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An initial screening process was applied to these routes to eliminate routes
that were clearly not suitable for facilitating improved transit, or were less
acceptable in terms of social, economic or natural environment impacts. A
key factor in selecting routes for further consideration was their potential to
significantly improve transit ridership to/from and within the study area.

Routing alternatives were evaluated using a qualitative approach. The
assessment of each route at this stage draws on the preliminary description
of existing conditions in Chapter 2. Each route was compared in terms of
its ability to satisfy the five main objectives. For each objective, a number
of indicators were identified, drawing on the list of potential environmental
effects described in Section 5.5 of the Terms of Reference. Not all
indicators are discussed or quantified for each route, as the intent at this
stage is to simply eliminate routes that do not meet the basic criteria for
more detailed assessment. It is also noted that at this stage in the
evaluation, the exact configuration of rapid transit on any of these routes
was not detailed. In general, it was assumed that any roads north of
Steeles Avenue would be widened to accommodate the rapid transit in
dedicated lanes. Where roads are planned to be widened, and could
potentially be used for rapid transit, this is noted. For routes south of
Steeles Avenue, it was assumed that widening would occur only if
undertaken by the City of Toronto. It is generally policy of the City of
Toronto not to widen roads for the sole purpose of adding road capacity.

It is also noted that this initial screening examines routes with in the City of
Toronto. As noted in Section 5.5.2, York Region does not have authority to
construct new facilities in the City of Toronto. As a result, the evaluation of
routes in the City of Toronto is primarily to help establish which corridors
best meet the objective of providing a connection to the Sheppard Subway.
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Figure 5-2
Potential Routes for Public Transit Improvements

T T L/) T = T T
| o s ol § i
. = \ .

Cantennial
1

*M;mmu Lo

LEGEND:

Heed and Justification Study Area Local Street Markham Centre
773 EA Study Area i Rail S — i
== Existing GO Rail & Station Municipal Boundary
== Existing TTC Rapid Transit & Station —— River/Creek -n == « ROute Alternatives being
== = Proposed TTC Sheppard Subway Extension cl_)nsidered ““‘?9’
— Provincial/Regional Road Highway 7 Corridor EA
Municipal Arterial Road

O Markhams' Top Employers by Size
'i:f Other Significant Activity Generators

Table 5-3 provides a summary of the initial screening of each alternative
route. The table is broken down by the three categories of routes, north of
Steeles Avenue, South of Steeles Avenue and East-West routes.
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Table 5-3a

Screening of Rapid Transit Routing Alternatives — North-South Alternatives Routes North of Steeles Avenue

Objectives and Goals

Route Segment

Leslie Street/Don Mills Highway 404 Woodbine Rodick Warden Birchmount Kennedy Stouffville GO Line McCowan
PROTECT AND ENHANCE | e potential impacts on o minimal community impacts o potential disruption/ o the current R.O.W width o few impacts due to proximity | e potential property impacts e potential noise impacts on o small section of residential o potential noise impacts on
residential areas S. of 407 displacement of properties would not permit four traffic of adjacent uses south of 14th Av adjacent residences south of 14t Ave would be adjacent residences

SOCIAL ENVIRONMENT

o Minimize adverse noise and vibration
effects

o Minimize adverse effects on cultural
resources

® Minimize disruption of community vistas and
adverse effects on street and
neighbourhood aesthetics

lanes plus 2 rapid transit
lanes; significant impacts on
adjacent properties would
occur with road widening.

o need to avoid impacts on
cemetery south of Denison

o potential disruption/
displacement of properties

impacted

o potential disruption/
displacement of properties

d

¢

¢

“

d

d

“

d

PROTECT
ENVIRONMENT
o Potential to utilize existing corridors

® Minimize impact on Wetlands and
Watercourses

NATURAL

o Rapid transit could be
developed as part of
planned widening.

o minimal impacts if existing
R.0.W is used

o minimal impacts as corridor
is already developed

would involve new water
crossings

may impact regional storm
floodplain and valley corridor
of the Rouge River

o Rapid transit could be
developed as part of
planned widening.

o impacts due to road widening

o Rapid transit could be
developed as part of planned
widening.

o limited impacts as this is
existing corridor

o Rapid transit could be
developed as part of planned
widening.

9

)

)

¢

C)

¢

d

“

PROMOTE SMART
GROWTH/ECONOMIC
DEVELOPMENT

o Maximize access to planned growth and
intensification areas, including Markham
Centre

o Potential to stimulate more transit-oriented
development

e Consistency with Official Plan objectives

o Does not serve Markham
Centre directly

o much of the corridor
between Steeles Avenue
and Highway 407 is already
developed with low density
uses

o does not serve Markham
Centre

® would not stimulate TOD

o potentially serves Markham
Centre

® provides access to high
number of employers

provides reasonable access
to Markham Centre

much of the corridor consists
of low density employment
uses and significant land use
intensification is not planned
for

e serves Markham Centre
directly

® several remaining land
parcels exist for transit-
supportive development

o serves Markham Centre

® - some potential to influence
land use

o serves Markham Centre

 limited potential to influence
land uses

o limited potential to increase
densities outside of station
areas

o does not serve Markham
Centre

o |imited potential to influence
land uses

d

C)

)

O

¢

O

<)

d

PROVIDE AN EFFECTIVE
TRANSPORTATION
SERVICE

= Maximize ridership potential and
relationship to existing and future travel
patterns

= Maximize connectivity to existing and
future transit

= Serves employment nodes

= Serves major residential areas

= Maximize access to inter-modal
terminals

= Consistency with York Region
Transportation Master Plan

e does not serve largest
employers (IBM,
American Express), but
serves major
commercial node
(Highway 404/7)

e consistent with Toronto
Official Plan routes

o not identified in York TMP or
MTPS

e suitable for longer distance
trips only

o does not serve Unionville
GO

e not consistent with York
TMP, MTPS

identified in York TMP and
MTPS

serves IBM and Rodick
Road employment lands
could not be implemented
until crossing of CN York
Subdivision is completed
(currently planned for
2007/08)

o serves IBM, Amex and other
major employers

o does not connect with
Toronto O.P. routes south of
Steeles Avenue

o misses most of employment
area south of 407

o does not connect to Toronto
O.P. routes

e good connections to
Unionville GO and Markham
Centre

o does not serve major
employers

e good connections to
Unionville GO and Markham
Centre

o does not serve major
employers

o not consistent with York TMP,
MTPS, Toronto O.P.

o does not serve major
employment areas
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Markham North South Link Corridor Public Transit Improvements Environmental Assessment

28/02/2006




Objectives and Goals

Route Segment

Leslie Street/Don Mills Highway 404 Woodbine Rodick Warden Birchmount Kennedy Stouffville GO Line McCowan
MAXIMIZE COST- = costs similar to other arterial | = potentially high construction = potentially high property = high capital cost for road| = potential cost savings dueto | = would  require  modified| = potentially high property | = costs could be high if RT |= potentially  high  property
EFFECTIVENESS OF RAPID routes costs acquisition costs widening, property acquisition planned widening structure at Hwy 407 acquisition costs ca.nr:lot b:oa\flcommodated in acquisition costs
existin
TRANSIT ‘
= Minimize property impacts and
acquisition
= Minimize impact on structures O O O e 0 O O O O
CARRIED Does not meet| CARRIED Significant  conflicts| CARRIED Local residential| Misses major | Significant Does not meet
FORWARD FOR |objectives for rapid| FORWARD FOR | with corridor's| FORWARD FOR |nature of corridor not| employment areas duplication with GO |objectives of
MORE DETIALED |transit service MORE DETIALED |primary function off MORE DETIALED |suitable for rapid Rail Service; not |connecting Markham
OVERALL ASSESSMENT | INVESTIGATION INVESTIGATION hydro transmission | INVESTIGATION transit compatible with GO |Centre with

Transit’'s objectives
for corridor

Sheppard Subway

LEGEND: Least Responsiveo PP @® wost Responsive

O.P. — Official Plan, HOV — High Occupancy Vehicle, TMP — Transportation Master Plan, MTPS — Markham Transportation Planning Study, RT — Rapid Transit, TOD — Transit-Oriented Development

Table 5-3b
Screening of Rapid Transit Routing Alternatives — North-South Alternatives Routes South of Steeles Avenue

Objectives and Goals

Route Segment

Leslie Street/Don Mills

Highway 404/Gordon

Baker

Victoria Park

Warden

Birchmount

Kennedy

Stouffville GO Line

McCowan

PROTECT AND ENHANCE
SOCIAL ENVIRONMENT

* Minimize adverse noise and vibration
effects (proximity to sensitive receivers)

o Minimize adverse effects on cultural
resources

© Minimize disruption of community vistas and
adverse effects on street and
neighbourhood aesthetics

e potential impacts on

e least community

« potential disruption/

e potential impacts on

* significant impacts on

» significant impacts on

e potential impacts on

e significant impacts on

residential areas S. of impacts displacement of adjacent residential adjacent residential adjacent residential adjacent residential, adjacent residential
407 properties industrial

PROTECT
ENVIRONMENT
» Potential to utilize existing corridors

® Minimize impact on Wetlands and
Watercourses

NATURAL

e limited impacts as
corridor is fully
developed

o limited impacts as

corridor is fully
developed

o limited impacts as
corridor is fully
developed

o limited impacts as
corridor is fully
developed

o limited impacts as
corridor is fully
developed

o limited impacts as
corridor is fully
developed

o limited impacts as
corridor is fully
developed

e limited impacts as
corridor is fully developed

)

)

)

“

)

)

9

)

TO1793

Markham North South Link Corridor Public Transit Improvements Environmental Assessment

28/02/2006




Objectives and Goals

Route Segment

Leslie Street/Don Mills

Highway 404/Gordon
Baker

Victoria Park

Warden

Birchmount

Kennedy

Stouffville GO Line

McCowan

PROMOTE SMART
GROWTH/ECONOMIC
DEVELOPMENT

o Maximize access to planned growth and
intensification areas, including Markham
Centre

o Potential to stimulate more transit-oriented
development

o Consistency with Official Plan objectives

= potential to enhance Don
Mills Area

= serves Gordon Baker
Business Park

" - moderate potential to
influence land uses

® provides moderate potential
for intensification

= stable residential difficult to

change

= stable residential difficult to
change

= stable residential difficult to

chang

= moderate potential to influence
Kennedy Rd industrial area

= stable residential difficult to
change

)

)

d

<)

C)

C)

d

<)

PROVIDE AN EFFECTIVE
TRANSPORTATION
SERVICE

= potential to utilize exiting
HOV corridor

= consistent with Toronto O.P.
routes

= potential for integration with
Don Valley Corridor study
alternatives

= reasonably direct access to

= does not serve Unionville
GO

= not consistent with York
TMP, MTPS

= does not serve major
employers

= - not identified in Toronto

O.P.

= does not serve major
employers
= - not identified in Toronto O.P.

= does not serve major
employers
= not identified in Toronto O.P.

= difficult to connect to

= does not serve major
employers

= corridor already served by
GO

= does not serve major
employers

= difficult to connect to Sheppard
Subway if it is not extended

= Maximize ridership potential and Sheppard Subway * Identified as transit priority = Attractiveness may change if Sheppard Subway ifitis not | = difficult to connect to existing
relationship to existing and future travel cortidor i Toronto O.P. Sheppard Subway is extended Sheppard Subway if it is not
patterns - o extended extended
= Maximize connectivity to existing and
future transit
= Serves employment nodes
= Serves major residential areas
= Maximize access to inter-modal
terminals
= Consistency with York Region
Transportation Master Plan 9 9 9 P & P o P
MAXIMIZE COST- | e costs similar to other arterial | e potentially high construction o potentially high property e potentially high  property | e cost of road widening o potentially  high property | e costs could be high if RT |e potentially  high  property
EFFECTIVENESS OF RAPID routes costs acquisition costs acquisition costs acquisition costs ca_nr:_ot b:oe:;commodated in | acquisition costs
TRANSIT existing
= Minimize property impacts and
acquisition
= Minimize impact on structures () ™ ™ ¢ ™ ™ ™ ™
CARRIED CARRIED CARRIED Lack of Toronto O.P |Local residential| Misses major | Significant Does not meet
FORWARD FOR |FORWARD FOR|FORWARD FOR| designation nature of corridor not| employment areas duplication with GO |objectives of
MORE DETIALED | MORE DETIALED | MORE DETIALED| combined with |suitable for rapid Rail Service; not |connecting Markham
OVERALL ASSESSMENT | INVESTIGATION INVESTIGATION INVESTIGATION potential residential |transit compatible with GO |Centre with Sheppard
impacts is a Transit's objectives | Subway
challenge for corridor

LEGEND: Least Responsiveo PP @® wMost Responsive

O.P. — Official Plan, HOV — High Occupancy Vehicle, TMP — Transportation Master Plan, MTPS — Markham Transportation Planning Study, RT — Rapid Transit, TOD — Transit-Oriented Development
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Table 5-3¢

Screening of Rapid Transit Routing Alternatives — East-West Alternatives Routes South of Steeles Avenue

Objectives and Goals

Route Segment

Highway 7*

Steeles Avenue

Denison St

Finch Hydro Corridor

Finch Avenue

PROTECT AND
ENVIRONMENT

* Minimize adverse noise and vibration effects (proximity to sensitive
receivers)

* Minimize adverse effects on cultural resources

o Minimize disruption of community vistas and adverse effects on street
and neighbourhood aesthetics

ENHANCE SOCIAL

o adjacent land uses are set back from
corridor

o houses on south side of street limit potential
to widen for transit

primarily commercial/industrial uses

o - most business have parking abutting
roadway

displacement of informal uses, informal
greenspace
e - potential for visual intrusion

o potential for community impacts, traffic
infiltration

d

d

d

<)

PROTECT NATURAL ENVIRONMENT
* Potential to utilize existing corridors
e Minimize impact on Wetlands and Watercourses

o limited impacts as corridor is fully developed

o limited impacts as corridor is fully developed

o limited impacts as corridor is fully developed

o limited impacts as corridor is fully developed

o limited impacts as corridor is fully developed

)

)

)

)

)

PROMOTE SMART GROWTH/ECONOMIC

DEVELOPMENT

o Maximize access to planned growth and intensification areas, including
Markham Centre

* Potential to stimulate more transit-oriented development

o Consistency with Official Plan objectives

o significant opportunities for intensifying land
uses

o corridor is largely built-out and difficult to
influence

o -City of Toronto does not have plans for
rapid transit on Steeles Avenue

® may be opportunities for intensifying some
properties, but employment lands are
essentially stable

® provides moderate potential for
intensification

® stable residential difficult to change

“

)

d

<)

<)

PROVIDE AN EFFECTIVE TRANSPORTATION
SERVICE

= Maximize ridership potential and relationship to existing and
future travel patterns

= Maximize connectivity to existing and future transit

= Serves employment nodes

= Serves major residential areas

= Maximize access to inter-modal terminals

= Consistency with York Region Transportation Master Plan

o _consistent with Region’s rapid transit
strategy

* serves major employment areas

o difficult to introduce into existing R.0.W. due to
traffic congestion

e serves major concentration of employment,
provides access for employees

» potentially increases walking distances for
riders
e consistent with Toronto O.P.

o provides direct access to Seneca
o consistent with Toronto O.P. ( transit priority
route only)

)

)

)

d

<)

MAXIMIZE COST-EFFECTIVENESS OF RAPID
TRANSIT

= Minimize property impacts and acquisition
= Minimize impact on structures

o costs similar to other arterial routes

 potentially high construction costs

o R.O.W. is relatively narrow, may require
widening

e |easing costs could be high
high capital cost for new structures

 potentially high property acquisition costs

OVERALL ASSESSMENT

o 3 3 G 3
Not suitable for North-South |Significant challenges  with| CARRIED FORWARD FOR| Ideally should be developed as |May provide interim connector
Service; will be part of |adjacent properties; road | MORE DETAILED| part of longer service in hydro- |to Seneca College; any physical

integrated Region-wide service

configuration at Woodbine/404;
would require coordination with
City of Toronto

INVESTIGATION

corridor; would need to be
developed with City of Toronto

improvements would need to be
developed with City of Toronto

* Highway 7 is subject to a separate EA process. It is being evaluated here in terms of its ability to form part of the north-south service.

LEGEND: Least Responsiveo PP @® wost Responsive

O.P. — Official Plan, HOV — High Occupancy Vehicle, TMP — Transportation Master Plan, MTPS — Markham Transportation Planning Study, RT — Rapid Transit, TOD — Transit-Oriented Development
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One route that has been considered in previous studies, but was not
assessed in detail in this EA is the north-south Hydro corridor running west
of Warden Avenue. Since previous studies were completed, Ontario Power
Generation has indicated their intention to construct new transmission lines
in this corridor north of 14" Avenue. They also indicated that the likelihood
of granting use of this corridor for rapid transit is very low, given the already
constrained width of this corridor. One of the reasons for this is that OPG
requires access for maintenance of the transmission towers. In addition to
hydro facilities, Enbridge Gas is planning to construct a new north-south
gas line in the hydro corridor, further limiting its use for rapid transit. For all
of these reasons, this route was eliminated from further consideration.

Routes considered and routes carried forward are illustrated on Figure 5-3.
Based on the evaluation, the following corridors have the potential to
facilitate improved public transit service.

e A corridor extending from Don Mills Subway Station to the Highway
404/Highway 7 Business Park Area, with connections to east-west
transit services;

e A corridor extending from Woodbine Avenue and Highway 7 to the
Sheppard Subway, with east-west connections at the north and south
ends;

e A corridor extending from Markham Centre (Highway 7/Warden) to the
Sheppard Subway via Warden Avenue and Victoria Park Avenue;

5.5.2 Routing Options in the City of Toronto

As discussed in Section 2.7.2 and illustrated on Figure 2-9, there are
several corridors in the City of Toronto that have been identified for rapid
transit or priority transit. These corridors will be developed over the next
20-30 years, and may evolve if the Sheppard Subway is extended to
Victoria Park or eventually to Scarborough Civic Centre.

As part of this EA, each of these potential corridors in the City of Toronto
were assessed in terms of their suitability for providing improved public
transit, and more specifically a link to the Sheppard Subway. In selecting a
preferred corridor, several factors were considered:

e Unless there is a single GTA Transit Authority, it is likely that closed
door operating policies will remain in effect for York Region Transit
services in the City of Toronto. In this case, the best routing option is
one that provides the fastest connection to Don Mills Station, while
providing service to major employment destinations in the City of
Toronto (to drop passengers off in the southbound direction and pick
them up in the northbound direction). The VIVA Phase 1 route has
been designed with these factors in mind.

e In the longer term, it would be desirable to integrate York Region rapid
transit services with rapid transit corridors in the City of Toronto. For

TO1793

example, York Region services could access the Finch Hydro corridor
via Victoria Park or Warden Avenue, travel eastward to Don Mills Road
and then southbound to Don Mills Station.

Since York Region has no authority to construct infrastructure in the City of
Toronto, and the City of Toronto is not a co-proponent in this EA, it is not
appropriate to identify ultimate alignments and designs for rapid transit
services in the City of Toronto. The preferred strategy is therefore to utilize
the VIVA Phase 1 alignment and stops until future rapid transit corridors
south of Steeles Avenue are more fully defined and developed. At such
time, the alignment for the North-South Rapid transit service would be
reviewed and adjusted if appropriate.

As discussed in Section 5.6, decisions on the timing of infrastructure south
of Steeles Avenue may also affect the timing of investments in York Region.

5.5.3 Detailed Assessment of Preferred Corridors

Based on the screening of potential corridors in Section 5.4.1, three
potential corridors have been identified for more detailed analyses as
shown on Figure 5-3.

These corridors should be considered as representative alternatives only.
For example, the Woodbine Corridor could utilize Gordon Baker Road,
Highway 404 or potentially Victoria Park Avenue south of Steeles Avenue.
The Warden Avenue Corridor could also utilize different alignments to get
east to Victoria Park Avenue, including Denison Street or Esna Park Drive.

In the following sections, each corridor is discussed in terms of the
following:

e Accessibly Impacts

e Impacts on Natural Environment

e Land Use Impacts

e Transit Ridership Potential

o Compatibility with other planned transportation improvements
e Costs

Based on the review of existing conditions, these are considered to be the
categories where routing options may differ significantly, and hence,
detailed discussion is warranted. The evaluation of also considered
impacts on other criteria such as cultural resources, and discussion is
provided in Table 5-7.

The results of the assessment are then used to evaluate each corridor
according to specific objectives and goals as described in Section 5.5.4.

Markham North South Link Corridor Public Transit Improvements Environmental Assessment

Figure 5-3
Short Listed Transitway Corridor Options
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5.5.3.1 Accessibility Impacts

Potential transit improvements should be located so as to maximize access
to existing and future population and employment. Figure 5-4 provides an
overview of existing (2001) urban densities in the study corridor while
Figure 5-5 illustrates projected future urban densities. As shown, urban
densities are relatively uniform throughout the study area. Higher densities
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are present in the Sheppard Subway/Consumers Road area, the Beaver
Creek area and, in the future, the Markham Centre area.

In addition to absolute population and employment, it is desirable to
connect major employment nodes with transit. These include major
employers or educational institutions where there is a potential to
implement on-site TDM programs to encourage transit usage, or in the case
of post-secondary institutions, there is an inherent potential for transit
usage. These nodes are highlighted on Figure 5-6.

Figure 5-7 summarizes the population and employment that would be within
500 m and 1000m of each representative alignment. As shown, the Don
Mills/Leslie Corridor has the highest density of population along its length,
but the lowest density of employment (mainly concentrated at the north end
of the line). Between 2001 and 2021, employment in the Warden corridor
(<1000 m) is expected to grow by 26% while population is expected to grow
by 12%. In the longer term, the Warden corridor would contain the highest
number of residents and jobs.

Figure 5-8 presents a breakdown of population and employment by
corridor, distinguishing between the north and south study areas. In 2001,
the Don Mills/Leslie corridor had the highest concentration of employment
north of Steeles Avenue. However, this will be exceeded by the Warden
corridor by 2021. Overall, the Warden Avenue corridor has the highest
combined concentration of population and employment. In the southern
part of the study area, population is fairly evenly distributed by corridor with
Victoria Park having the highest combined population and employment
within 1000 m.

5.5.3.2 Impacts on Natural Environment

None of the short-listed corridors would cross or impact any ESA's,
provincially significant wetlands or Life Sciences Sites, which are located at
the Unionville Marsh Area (See Figure 2-3 shown previously). Similarly, all
of the routes pass through primarily urbanized areas, and therefore the
impacts on habitat communities are similar for all routes. One area where
the routes may differ in terms of environmental impacts is in the number of
watercourses crossed. Accordingly, Table 5-4 provides a summary of the
number of watercourses along each corridor.

Table 5-4
Number of Watercourse by Corridor
Don Mills/Leslie Woodbine Warden
Cold Water - - -
Cool Water - Beaver Creek Rouge River
Warm Water German Mills German Mills -
Creek Creek
TO1793

Figure 5-4

Gross Urban Density (2001)

2001 Gross Urban Density
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[ study Area Boundary
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——— TIC Subway

Figure 5-5
Gross Urban Density (2021)
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2021 Gross Urban Density
(Density as Population plus Employment
per Gross Heclare)
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Good (40 to 80)
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:l Study Area Boundary
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Figure 5-6
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Figure 5-7

Population and Employment in Proximity to Transit Corridors

(Markham and Toronto Study Areas)

OWithin 500 m to 1000 m
B Within 500 m

100,000
90,000 -
80,000 -
70,000 -
60,000 -
50,000 -
40,000 -
30,000 -
20,000 -
10,000 -

O a

Population

Employment

Don Mills/Leslie Street

Population

Woodbine/Highway 404

Employment

Population
Employment

Warden
Avenue/Victoria Park

2021 Land Use

OWithin 500 m to 1000 m
B Within 500 m

100,000
90,000 -
80,000 -
70,000 -
60,000 -
50,000 -
40,000 -
30,000 -
20,000 -
10,000 -

O i

Population

Employment

Don Mills/Leslie Street

Population

Woodbine/Highway 404

Employment

Population
Employment

Warden
Avenue/Victoria Park

Note: See Figure 5-3 for location of corridors

Figure 5-8

Population and Employment in Proximity to Transit Corridors (2021)
(North and South Study Areas)
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5.5.3.3 Land Use Impacts

The potential for transit to influence land use is a key planning goal of both
York Region and City of Toronto. Ideally, a new rapid transit line should be
located so as to maximize development potential. Figures 2-2 and Figure
5-6 shown previously provided an indication of the general land use in the
study corridors. The following observations can be made on each of the
potential transit corridors:

e Don Mills/Leslie Corridor — includes large portions of lower density
residential development north and south of Steeles Avenue, which is
not expected to change in the next 20 years. Some potential for
intensifying employment development exists in the Commerce Valley
Drive area.

e Woodbine/404 - Lands north of Steeles Avenue are largely
commercial and are not planned for significant residential development.
Opportunities to intensify employment development exist, specifically in
the area just south of Highway 407.

¢ Warden Avenue -In addition to Markham Centre, there are
opportunities to develop or redevelop major blocks of land for more

transit-supportive uses.

5.5.3.4 Ridership Potential

For each of the three general corridors, the York Region Travel Demand
Forecasting Model (described previously in Chapter 4) was used to
estimate the number of transit riders that would use each line. In each
case, the transit lines were coded as full bus rapid transit lines with equal
speed and headway characteristics. Lines were also connected to the
Highway 7 transitway in the north and the Sheppard Subway in the south.
Actual line routings differs slightly from those shown on Figure 5-3; in order
to equally compare corridors, lines were routed to the Sheppard Subway at
Don Mills in the south portion of the study area. Ridership statistics for
each line are summarized in Table 5-4.

Consistent with the population and employment accessibility measures
guantified in the previous section, an alignment starting in the Warden and
Highway 7 area has the greatest total ridership potential as a single rapid
transit line. Peak point volumes would be slightly higher for a Don Mills
alignment, but this volume occurs just north of Steeles Avenue and tapers
off significantly further north. Compared to the Warden and Don Mills
alignments, a Woodbine Avenue alignment does not perform as well,
primarily because it does not provide direct service to either the Highway
404/7 commercial node or Markham Centre.

TO1793

Table 5-5
Peak Period Ridership for Selected Lines in 2021

Avenue are 4/5 lane facilities. All corridors are of similar width: 37-39 m
R.O.W. Therefore, if lane widening is required, it will be more expensive to
widen Woodbine Avenue to property acquisition costs.

Leslie/Don Mills Woodbine/Gordon Warden Avenue/Gordon
Baker/Finch/Don Mills |Baker/Finch/Don Mills Tabl
(Quick Start Alignment) able 5-6
Parameter Compatibility of Alternative Corridors with other Improvements
Line Length 8.2km 9.0km 13.0km Don Mills/Leslie | Woodbine Warden
Maximum Load SB 3,500 1,000 3,000
NB 2,100 1,000 1,600 i i i Avenue
Total Boardings 4,424 1,804 4671 Proposed BRT | Extension of Woodbine corridor | Warden
Boardings per kilometre 539 200 359 in Don Mills improved transit could be corridor could
. corridor to north of Steeles connected to Don be connected
Assumptions: Steeles would be highl Mills south of to Don Mills
1) All lines terminate at Highway 7, with transfer to Hwy 7 transitway _ any
. . Avenue compatible Steeles south of
2) All lines coded at 2 minute headway Steel
3) Closed door policy in City of Toronto : i i eeles
Proposed Services on Don Woodbine corridor | Warden
55.3.5 Compatibility with Other Improvements Trar.13|t I?nonty M_|Ils may gverlap could be corridor could
corridor in with Victoria Park | connected to be connected
Potential transit improvements that have an impact on the selection of a Victoria Park Victoria Park south | to Victoria
. - e to Steeles of Steeles Park south of
corridor for north-south transit include the following:
Avenue Steeles
e Through the Don Valley Corridor Transportation Master Plan, the City of ﬁrok[])osedm? (L:or1|.r17|tf|t.|o: at \(/:Vonr:jeb(?tlo;ngth Eer.wtces Ctozld
Toronto has identified Don Mills Road as a potential corridor for Bus Glcg) I;VF?}F 43; |_e '9 Y:)Ty 40?0_ ine tl)? way tellJn ggrglle
Rapid Transit. Victoria Park has been identified as a priority transit IS possible IS possible a 'I’1I0nVI €
' Station
corridor. i : : i
Potential Services follow Services follow Corridors are
e GO Transit is planning to introduce bus rapid transit in the Highway 407 Highway 404 similar allgr?ment, similar allgr_1ment, gfen_erally
. . . . . GO BRT but serve different | but serve different | distinct
corridor and potentially the Highway 404 corridor. It is expected that ket ket
the Highway 404 service would include a stop at Don Mills Station on markets markets

the Sheppard Subway.

Table 5-5 provides a discussion of the compatibility of each of the three
corridors with other planned improvements.

5.5.3.6 Costs

Capital costs are dependant on the length of alignment, amount of property
required and number of structures that need to be modified. The latter two
cost factors are in turn dependent on the configuration of the surface rapid
transit system and the degree of separation from other traffic. For example,
providing for a median transitway by widening an existing roadway would
be considerably more expensive than designating an existing lane for
transit. These alternative methods, and their relative cost implications are
discussed in Section 5.6.

A major distinction between the three alternative routes is that Woodbine
Avenue is already a six lane facility, whereas Leslie Street and Warden

5.5.4 Summary and Evaluation of Route Alternatives

Markham North South Link Corridor Public Transit Improvements Environmental Assessment

The preceding quantitative and qualitative analyses were used to inform an
overall evaluation of each routing alternative. The evaluation follows the
approach of other alternative methods in that it is structured around five
objectives, for which a number of specific goals are identified. These
objectives, goals and the resulting assessment of alternatives are
summarized in Table 5-6.
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Table 5-7

Evaluation of Routing Alternatives

lobjectives and Goals

Don Mills/Leslie Street

Woodbine Avenue/Highway 404

Warden Avenue/Victoria Park Avenue

PROTECT AND ENHANCE SOCIAL ENVIRONMENT

IMinimize adverse noise and vibration effects (proximity to sensitive receivers)

- single family homes abut corridor from Finch to Highway 407

+ corridor is largely commercial and employment uses

- Residential uses exist south of Denison Street and along Victoria Park

® | some residential south of Steeles Avenue Avenue
+ Facilities already have transit services
IMinimize adverse effects on cultural resources - one cemetery located north of Finch Avenue ° + corridor is largely commercial and employment uses - 2 cemeteries along route
Minimize disruption of community vistas and adverse effects on street and - corridor includes wide boulevards and is well treed - widening for transit would result in very wide corridor with} + R.0O.W. south of 14" Avenue can accommodate additional lanes; north of
neighbourhood aesthetics 9 minimal streetscaping opportunities 14 Avenue there are very few adjacent properties
PROTECT NATURAL ENVIRONMENT
IPotentiaI to utilize existing corridors + Already a built-up route ° + Already a built-up route + Already a built-up route
JMinimize impact on Wetlands and Watercourses - 1 watercourse north of Steeles Avenue - 2 watercourses north of Steeles Avenue - 1 watercourse north of Steeles Avenue
+ does not involve new crossing ® 4 goes not involve new crossing + does not involve new crossing
PROMOTE SMART GROWTH/ECONOMIC
DEVELOPMENT
[Maximize access to planned growth and intensification areas, including Markham - Does not connect with Markham Centre directly - Does not connect with Markham Centre directly; no growthj - Provides most direct connection to Markham Centre
Centre + Serves 7/404 employment node ®  |nodes are identified for corridor
JPotential to stimulate more transit-oriented development - Majority of corridor is primarily single family homes ® - corridor is largely commercial and employment uses, whichl + Can support growth of Markham Centre

+ Improves access to Highway 7/404 employment node

are relatively stable and not identified for change in Official
Plans

+ Pockets of vacant land exist to intensify development
- part of corridor is taken up by Highway 407 lanes

Consistency with Official Plan objectives

- Not identified specifically in York O.P.

+ Don Mills South of Steeles Avenue is identified as Higher, O

Order Transit corridor

- Highway 404 is not identified as a major growth corridor;
although it is being developed for employment uses

+ Warden Avenue connects to the regional growth node of Markham Centre
+ Victoria Park Avenue South of Steeles Avenue is identified as Priority Transit
corridor in the Toronto O.P

PROVIDE AN EFFECTIVE TRANSPORTATION SERVICE

Maximize ridership potential and relationship to existing and future travel patterns

+ highest boardings per kilometre and highest maximum{

ridership of three routes

- highest boardings per kilometre and highest maximumj
ridership of three routes

+ similar ridership as Don Mills/Leslie, but higher proximity to population and
employment in longer term

JMaximize connectivity to existing and future transit

+ connects into planned City of Toronto Don Mills Higher Order

Transit facility;

- does not connect with City of Toronto higher order transit
corridor; less desirable location of connection with Highway 7
transitway

- less direct connection to existing terminus of Sheppard Subway
+ connects with Highway 7 Transitway and Highway 407 Transitway at
Markham Centre, a major transit node

Serves employment nodes

- Limited employment between Highway 407 and Finch Avenue

+ Serves 7/404 employment node and Seneca College] o

(Newnham)

+ Serves Allstate Parkway Business park and future Senecaj
College Campus

+ Served Markham Centre, IBM, Amex and other major employment nodes

Serves major residential areas

- primarily low density residential uses North of Steeles Avenue
+ residential densities increase south of Finch Avenue

- majority of the corridor is non-residential or low density|
residential

- majority of corridor is non-residential or low density residential
+ large concentration of apartments exists on Warden south of Steeles Avenue

IMaximize access to intermodal terminals

- Does not connect to GO Rail station
+ direct north-south connection to Don Mills Station

- no direct connection to GO rail stations
+ connects to potential future Highway 407 Transitway station

+ can be easily connected to Unionville GO station via Enterprise Drive;
connects to potential future Highway 407 Transitway station

Iconsistency with York Region Transportation Master Plan

+ identified as part of priority transit network

+ identified as part of priority transit network

+ identified as potential rapid transit corridor

MAXIMIZE COST-EFFECTIVENESS OF RAPID TRANSIT

IMinimize property impacts and acquisition

+ R.0.W. north of Steeles Avenue can accommodate widening

+ R.O.W. north of Steeles Avenue is already built out to 6
lanes and cannot be widened without acquiring property

+R.0.W. north of Steeles Avenue can accommodate widening

|Minimize impact on structures

- three structures (German Mills Creek, Hwy 407 and CN)

- three structures (Beaver Creek, Hwy 407 and CN); may bej
impacts on Highway 404 structures

- two structures (Highway 407 and CN)

|OVERALL ASSESSMENT

TECHNICALLY PREFERRED ROUTE

LEGEND: Least Responsive OO PP @ Most Responsive

O.P. — Official Plan, HOV — High Occupancy Vehicle, TMP — Transportation Master Plan, RT — Rapid Transit
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Based on the above analyses, it can be concluded that both the Warden Figure 5-9

Avenue Corridor north of Steeles Avenue and the Don Mills/Leslie Corridor Alternative Physical Infrastructure Options
have strong potential for public transit improvements. A corridor following
Woodbine Avenue is less desirable since it does not provide direct access
for either Markham Centre or the Highway 404/7 (Beaver Creek and
Commerce Valley) commercial node. There is also less potential for
Woodbine Avenue to be developed for more intensive transit oriented land
use.

In the longer term, Warden Avenue would have a greater potential to
support a rapid transit system since it contains a high concentration of
employment activities throughout the full length of the route. While the Don
Mills/Leslie  Street corridor contains significant concentrations of
employment at each end of the corridor, a significant portion of the corridor
contains low density residential uses.

5.6 ALTERNATIVE PHYSICAL INFRASTRUCTURE
IMPROVEMENTS

Given the diversity of conditions in the Markham North-South Corridors,
combined with the fact that the analysis of travel patterns indicates that
public transit improvements should be considered in more than one
corridor, it is appropriate to examine a range of physical infrastructure
alternatives.  Physical infrastructure alternatives essentially consist of
alternatives for locating rapid transit, or enhanced transit, within the road Median Bus Rapid Transit
R.O.W. and include the following:

Queue Jump Lanes

A detailed evaluation of alternative physical infrastructure alternatives was
undertaken for the Markham North South Link Corridor. This evaluation
was based on three main factors; transportation, human environment and
economic. The factors were further divided into indicators that were
considered most pertinent to the evaluation. The results of this evaluation
are summarized in Table 5-7.

e Queue jump lanes, which provide priority for transit vehicles at
intersections or other bottle-necks;

e separate curbside lanes that are fully dedicated for buses, or operate as
combined transit/HOV lanes;

e an exclusive two way median in the centre of the roadway with
northbound and southbound vehicular traffic either side of the
transitway,

A description of the above alternatives is shown in Figure 5-9.

Curb-side Transit Lanes

TO1793 Markham North South Link Corridor Public Transit Improvements Environmental Assessment 28/02/2006



Table 5-8

Evaluation of Alternative Physical Infrastructure Alternatives

FACTOR &
INDICATOR

ALTERNATIVE

TRANSPORTATION

Median
Transitway

Curb Side
Transit
lanes

Queue
Jump Lanes

EXPLANATION OF
EVALUATION/SCREENING

Transit Service
Reliability

©

O

e Inamedian transitway the left turn centre lane will
be eliminated and left turns will be prohibited mid
block. Transit will have no interference from
vehicular traffic except at intersections resulting in
a reliable service especially if transit is given
priority at signals.

e Atwo-way curb transitway will have interference
only on one side of the roadway from vehicles
entering driveways.

e Queue jump lanes will provide modest priority at
intersections only.

Impact on Traffic
Operations

e A median transitway will force all turning traffic to
U-turns or intersections. This will decrease the
capacity at intersections.

e The effect of mixed traffic with transit vehicles in
the roadway and at signals for a curb side
transitway will result in more conflicts than that
compared with a median transitway.

e Queue jump lanes will reduce the interference
between buses and regular traffic.

Overall Safety of
Options

e A median transitway is considered the safest as it
has the least number of conflicts with road traffic.
Some conflicts still remain though at intersections
with left turning vehicles.

e Acurb transitway will be least safe due as transit
vehicles will overlap with right turn traffic at
intersections.

Vehicle Access to
Adjacent Properties

e Although the median option will prohibit left turn
lane access to adjacent lands, the provision of U-
turns, either dedicated or at intersections, will
provide a balanced access to adjacent land use.

e Acurb transitway will permit the most convenient
access to adjacent lands except for interference
from transit vehicles on the curb side.

e Queue jump lanes will afford full access to
adjacent properties.

HUMAN
ENVIRONMENT

Noise & Vibration
Impacts

e A median transitway will be furthest from adjacent
buildings and therefore have least impact on
them.

e Atwo-way curb transitway or queue jump lanes
will be closest to adjacent buildings on one side
and will have worst vibration and noise impacts in
areas where transit buses are passing each other.

Convenience &
Comfort to
Passengers
Accessing Transit
Facilities

e Curb-side transit is more familiar to passengers

normally using transit. Curb side platforms can be
wider and feel safer as they are away from transit
and road vehicles

e Passengers will feel more uneasy especially in

areas where platforms are located in the median
and where there will be traffic on both sides of a
platform such as in the case of a median
transitway.

Streetscape
Improvement
Opportunities

e A median transitway will allow better opportunity
for a more uniform streetscaping arrangement. It
will allow a separate transitway more of a distinct
character.

TO1793

FACTOR & EXPLANATION OF
INDICATOR ALTERNATIVE EVALUATION/SCREENING
q Curb Side
TRANSPORTATION | Median I ransit Queue
Transitway | Jump Lanes
anes

A curb transitway or mixed traffic transit will have
little opportunity for streetscaping enhancements.

Economic

Environment

Capital & Operating A median transitway will have the highest capital

Costs © o o costs due to having the widest cross section
especially in platform areas.
A curb transitway will have opportunities for
combining platform construction with adjacent
sidewalks.
Queue jump lanes will have the lowest capital
costs.

Land Acquisition Land acquisition costs ranking will be similar to

Costs © o L4 that of construction cost rankings due to the effect
of cross sectional impacts.

OVERALL Any alternative could be used for the preferred

o © © undertaking depending on location. However,
median transitway provides the best level of
transit service.
QUALITY RATING:

@ Most Preferred @ © @ O Least Preferred

The result of the evaluation indicated that a median transitway was

generally preferred for the following reasons:

It had the best transportation service quality;

e |t was deemed the safest as it had the least number of conflict points at
intersections;
e It provided good opportunity to mitigate the impact of local traffic and
property access issues; and

e |t was also considered more desirable as

streetscaping opportunities.

it allowed for better

However, the choice of physical infrastructure depends on local conditions

including:

e Available R.O.W. width

e Number of driveways and type of traffic using the driveways (e.g. cars
or heavy trucks); and,

e Potential for routing changes (i.e. in the southern portion of the study
area routings may be modified if the Sheppard Subway is extended).

Therefore, all three alternatives are carried forward for more detailed

assessment as part of the preferred design.

However, the preferred

technology for the ultimate rapid transit network is a median transitway.

Markham North South Link Corridor Public Transit Improvements Environmental Assessment

5.7 STRATEGY FOR IMPROVING PUBLIC TRANSIT IN

THE MARKHAM NORTH-SOUTH CORRIDOR

Rapid transit modes and technologies can evolve in a particular corridor
over time. As growth occurs and development patterns change, increases
in transit demand may justify or even mandate more expensive and
complex technologies over time. For example, rapid transit development in
a corridor may begin with a conventional BRT service operating in mixed
traffic with dedicated transit lanes along specific segments. Over time, as
ridership increases, partially segregated transitways, station by-passes,
larger, more complex vehicles, upgraded intelligent transportation systems
and other technologies can be added. Eventually the point may be reached
when ridership levels are high enough that partially segregated LRT or even
fully segregated heavy-rail transit could become warranted.

There are several factors that suggest a staged approach to the
implementation of rapid transit in the Markham North-South corridor is
appropriate:

e Existing transit ridership in the corridor is relatively modest compared to
other corridors such as Yonge Street. Existing transit volumes would
not justify immediate implementation of a full rapid transit system (e.g.
dedicated right-of-ways).

e Some parts of the corridor required to support rapid transit have not yet
fully developed, the most important of which is Markham Centre. There
is a need to develop the rapid transit system to reflect the pace of
development for Markham Centre.

e Forecasts for the VIVA Phase 1 service indicate that transit ridership in
the short term could be handled by a bus-based system using existing
right-of-ways combined with transit priority measures.

e The timing of potential transit or road improvements resulting from the
Don Valley Corridor Transportation Master Plan is not known at this
time.

e The timing of potential extensions of the Sheppard Subway as well as
other higher order transit services identified in the City of Toronto
Official Plan are uncertain.

e Funding constraints may not permit the development of a full rapid
transit system in the short term.

Furthermore, due to the nature of demand patterns in the corridor, and the
fact that there are multiple employment nodes that would benefit from
improved transit service, it is appropriate to implement public transit
improvements in more than one corridor.

Figure 5-10 provides an overview of the proposed method of improving
public transit service in the Markham N-S Link Corridor.
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The first stage of the evolution of rapid transit corridor is the implementation
of a higher frequency, limited stop service utilizing modern buses to
establish a transit connection between Markham Centre and the Sheppard
Subway. This is referred to as the VIVA Phase 1 service, which has been
in operation since Fall 2005.

At such time when demand warrants, the next step for the preferred corridor
would be to construct median transit lanes on Warden Avenue from
Enterprise Drive to Denison Street. In the longer term, these median transit
lanes could be extended south to connect with a future higher order transit
service in Toronto such as the Finch Hydro corridor or an extension of the
Sheppard Subway.

Although not part of the preferred undertaking, an important enhancement
to public transit in the study area would be the implementation of transit
priority improvements on Don Mills/Leslie Street north of Steeles Avenue to
allow for expedited transit services between Don Mills Station and the
Highway 404/7 commercial node. These services would connect to the
planned Don Mills Higher Order Transit corridor south of Steeles Avenue
and be integrated with future initiatives in that corridor. Transit priority
measures would also be implemented on other roadways as identified in
the York Region Transportation Master Plan. The City of Toronto has
initiated an EA to examine transit needs for Don Mills south of Sheppard.

Based on the evaluation of technologies presented previously, the initial
technology will be Bus Rapid Transit (BRT). This technology provides
sufficient capacity to handle the projected transit ridership demands while
allowing for flexibility of routing over time as the corridor develops and
future rapid transit alternatives are established in the City of Toronto. Bus
Rapid Transit also allows for seamless travel from other rapid transit
corridors in York Region and can be implemented in a phased manner.

In the longer term, Light Rail Transit (LRT) could also perform the function
of providing surface rapid transit. LRT has similar operating characteristics
and physical requirements as BRT, but generally provides for higher
capacities. In order to maintain flexibility for evolving needs, and potential
future opportunities in the corridor over the longer term, LRT technologies
were carried forward as an alternative method of improving public transit.
The decision to convert to LRT technology as defined in this EA would be
subject to Regional Council Approval during an open session. The
introduction of LRT in the York Region portion of the corridor would be
predicated on the availability of LRT facilities connecting to the Sheppard
Subway. The development of LRT in the City of Toronto would require a
separate study and approvals process.

Implementation of the VIVA Phase 1 services do not require an
Environmental Assessment as no major infrastructure will be required. The
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scope and nature of transit priority measures on Don Mills Road/Leslie
Street will be determined through other process. Specifically, York Region
will be undertaking a Class Environmental Assessment for a proposed
Leslie Street widening as identified in the Transportation Master Plan. It is
recommended that this Class EA consider, as an alternative solution, transit
priority measures. Similarly, the City of Toronto will be advancing planning
for the Don Mills corridor. It is important that York Region and the City of
Toronto work together in this regard.

In the remainder of this EA, alternative design concepts are developed and
evaluated for a surface rapid transit facility in the Warden Avenue corridor,
including connecting facilities to existing and potential future rapid transit
networks in the City of Toronto.
Figure 5-10
Preferred Alternative Method of Improving Public Transit in the Markham N-S Corridor and
Relation to Other Corridors
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6. DETAILED
CORRIDOR

EXISTING CONDITIONS IN

Chapter 6 summarizes the existing conditions in the selected transit corridor
Detailed information is provided for Warden Avenue where the dedicated
transit lanes are proposed, while lesser detail is presented for the mixed
traffic segments.

6.1 TRANSPORTATION ENVIRONMENT

This Section introduces the various aspects of the transportation
environment in which the project is proposed to take place. Supporting
information on transportation operations is provided in Appendix D.

6.1.1 Local/Regional Transit Network

As summarized in Chapter 2, there are a number of local and region bus
service operating the study area. Warden Avenue is served by Route 68
operating out of Warden Station. TTC Route 68B operates every 18-20
minutes during peak periods and every 30-40 Minutes during the midday.
TTC Route 224C/D services operate out of the Don Mills Subway during
peak periods only. TTC Route 24D (off-peak service), operate out of the
Victoria Park Subway. TTC Route 224C operates every 40 minutes during
peak periods. TTC Route 24D operates every 30 minutes during the
midday. TTC Route 224D operates every 40 minutes during peak periods.

Service on Don Mills Road/Leslie Street north of Steeles Avenue is served
by Route 25D out of Pape Station with connections to Don Mills Station at
Sheppard, operating at 15 minute headways in the peak periods. This
route is supplemented by YRT Route 90, which operates as a closed door
service south of Steeles Avenue.

6.1.2 Existing Roadway Network

6.1.2.1 Warden Avenue North

Included in Table 6-1 is a summary of the basic lane cross-sections for
Warden Avenue between Steeles Avenue and Highway 7.

North of Steeles Avenue, Warden Avenue generally consists of 4 through
lanes plus a centre left turn lane. The R.O.W. is typically 37-39 m including

a boulevard (3-5 m) on both sides of the road.

Construction began in 2005 to widen the five-lane roadway to seven lanes
north of 14™ Avenue. The posted speed on Warden Avenue is 70 km/hr
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through most of its length. Table 6-1 summarizes the existing conditions on

Warden Avenue including the committed widening, where noted.

Table 6-1

Roadway Cross-Section Summary for Warden Avenue North

4 lanes,
median and 1
left turn at
intersection

Section Existing Conditions
ROW Number of Left Turn Boulevard
lanes location
Steeles Ave to 37m 4 lanes, centre | Steeles Ave 5.25 m with
Masseyfield lane sidewalk and
Gate/Gibson Dr 4 lanes, tree line in both
median and 1 sides of the road
left turn at
intersection
Masseyfield 37m 4 lanes, centre | Masseyfield 5.25 m with
Gate/Gibson Dr to lane Gate/ Gibson | sidewalk and
Denison St 4 lanes, St tree line in both
median and 1 sides of the road
left turn at
intersection
Denison St to 37m 4 lanes, centre | Denison 5.25 m with
McNabb St lane sidewalk and
4 lanes, tree line in both
median and 1 sides of the road
left turn at
intersection
McPherson St/ 37Tm 4 lanes, centre | McPherson/ 5.25 m with
McNabb St to Alden lane McNabb sidewalk and
Rd/ 14t Ave 4 lanes, tree line in both
median and 1 sides of the road
left turn at
intersection
Alden Rd/14" Aveto | 39 m 4 lanes, centre | 14t Ave 5.25 m with
Cedarland Dr lane Enterprise Dr | sidewalk and
4 lanes, tree line in both
median and 1 sides of the road
left turn at 5.25 m with
intersection sidewalk and
tree line in both
sides of the road
5.25 m with
sidewalk and
tree line in both
sides of the road
Cedarland Dr to 39m 4 lanes, centre | Cedarland Dr | 5.25 m with
Highway 7 lane sidewalk and

tree line in both
sides of the road
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The following structures are located along Warden Avenue between
Steeles Avenue and Highway 7:

e Over the CN York Subdivision: Presently a three span prestressed
precast concrete girder bridge providing 2 lanes of travel in each
direction plus 1.8 m sidewalks on both sides. This bridge is planned to
be widened to six lanes in 2005.

e Over Highway 407: Presently a two span prestressed precast concrete
girder bridge providing 3 lanes of travel in each direction plus sidewalks
on both sides. Minor medications will be made to the lane geometry on
this bridge with the widening of Warden Avenue; specifically the outside
lanes presently taper into the Highway 407 ramps and will need to be
modified provide for through. This structure is owned, maintained and
operated by 407 ETR and any proposed changes to this structure
would require the approval of 407 ETR.

e Over the Rouge River: This is a single span concrete girder bridge
providing 4 lanes of traffic plus a large paved median, for a total of 20.5
metres of roadway surface. This structure has been designed to be
expanded to provide for six lanes of through traffic, plus a centre
median.

Signalized intersections are located at:

e Steeles Avenue E

¢ New Century Plaza (New signal)*
e Gibson Dr. / Masseyfield Gt.

e Denison St.

e McPherson St. / McNabb St.

e 14th Avenue

e Highway 407 E/B Ramp

¢ Highway 407 W/B Ramp

e Cedarland Dr.

e Highway 7

* This signal was installed towards the end of completion of the EA and as a
result some of the background reports and discussion following do not
include detailed analysis for this signal.

It is noted that the two signals at the Highway 407 ramps are owned by 407
ETR and operated by York Region under a legal agreement between both
parties. Any proposed changes to the signals would require the approval of
407 ETR. U-turns at these ramp terminals will not be allowed.

The average annual daily traffic (AADT) along Warden Avenue between

Denison Street and varies from 32,000 to 38,500 vehicles. Truck
movements make up approximately 3% of the vehicle composition during

280212006




the peak hours. At present, pedestrian and cycling volumes on Warden
Avenue are relatively low.

The subject section of Warden Avenue serves two general functions for
traffic movement:

e |t provides a north-south alternative for traffic from Markham to Toronto,
generally corresponding to commuter/work traffic;

e |t provides access to the commercial and industrial properties east and
west of Warden Avenue.

As a result of these two traffic functions, the travel demands tend to be
highly peaked during the weekday AM and PM peak hours. Off-peak and
weekend traffic levels are considerably less than those experienced during
the weekday AM and PM peak periods.

Table 6-2
Average Annual Daily Traffic Counts on Warden Avenue

Location Year AADT
(Vehicles Per Day)
Warden Avenue south of Highway 7 2002 32,100
Warden Avenue south of Highway 407 2002 38,470
Warden Avenue south of 14t Avenue 2002 32,950
Notes:
Based on automatic traffic recorder (ATR) counts provided by the Region of York

6.1.2.2 Other Facilities Used by Markham N-S Link

The Markham N-S Link will utilize a number of existing roadways to connect
from Warden Avenue to the Sheppard Subway including:

e Denison Street

e Esna Park Drive

e Pharmacy Road

e Gordon Baker Road
e Finch Avenue

e Don Mills Road

Table 6-3 provides a summary of the cross-section conditions on these
facilities.
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Table 6-3

Cross-Section Features of Other Facilities Used by Markham N-S Link

Street and Segment

Existing Conditions

Finch Ave Van to 36.3-36.6 m | 6 lanes Van Horne Approx 3m includes
Horne Ave 6 lanes, Ave sidewalk and trees
median and 1 in both sides of the
left turn at road
intersection
Sheppard Ave to Van | 36.6 m 6 lanes Sheppard Approx 5m includes
Horne Ave 6 lanes, Ave sidewalk and trees
median and 1 Leith Hill Rd in both sides of the
left turn at Eastbrook road
intersection Ave

There are two structures along these routes:

e On Gordon Baker under McNicoll Avenue: 14.2 m (2 wide lanes,
sidewalks and concrete barrier in both sides of the structure)

e On Finch Avenue over Highway 404: 32.7 m (6 lanes, centre lane,
shoulder, sidewalk and concrete barriers with handrail in both sides of
the structure)

Table 6-4
Average Annual Daily Traffic Counts on Other Facilities

Location Year AADT
(Vehicles Per Day)

Esna Park Drive south of Steeles Avenue 2000 15,310
Finch Avenue east of Don Mills Road 1994 37,310
Don Mills Road south of Finch Avenue 1994 28,370
Don Mills Road north of Sheppard Avenue 1994 30,830
Notes:
Based on automatic traffic recorder (ATR) counts provided by the Region of York and the City of
Toronto

ROW Number of Left Turn Boulevard
(Min) lanes location
Denison Street: 26m 4 lanes plus left | Warden Ave North side approx
Warden Avenue to turns at Hood Rd 3-5 mincludes
Esna Park Road selected Esna Park sidewalk and tree
locations line
South side approx.
0.5-3m includes
sidewalk and tree
line
Esna Park Drive; 26m 4 lanes, centre | Denison St Boulevard (approx
Denison Street to lane4 lanes, 1 Steeles Ave 5m) include
Steeles Avenue left turn at IBM Rd sidewalk and tree
intersection line in both sides of
the road
Pharmacy Road 27m 4 lanes, centre | Gordon Baker | Boulevard (approx
Steeles Avenue to lane4 lanes, 1 Road 5m) include
Gordon Baker Road left turn at sidewalk and tree
intersection line in both sides of
the road
Gordon Baker Road
Victoria Park Ave to 20m 2 wide lanes Sparks Ave East side approx
McNicoll Ave 2m includes
sidewalk and tree
line
West side approx 2
m tree line
McNicoll Ave to Finch | 20 m 2 lanes and Finch Ave East side approx
Avenue centre lane 2m includes
sidewalk and some
trees
West side approx 2
m, no sidewalk
Finch Avenue
Gordon Baker Rd to 27.3m 4 lanes, narrow | Gordon Baker | Approx 5m
Highway 404 (North EP to | median boulevard, sidewalk
South EP) 4 lanes, 1 left and trees in both
53.3mat turn, and 1 right sides of the road
Gordon turn at
Baker intersection
Highway 404 to 40.6 m 6 lanes and Seneca Hill Approx 0.5-3m
Seneca Hill Dr before the centre lane or boulevard
structure median
Seneca Hill DrtoDon | 37.8 m 5lanes and 1 Don MillsRd | Approx 5m
Mills Rd left turn lane at boulevard, sidewalk
intersection and trees

Don Mills Road
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6.1.2.3 Intersection Operations

Intersection capacity analysis was undertaken using the Highway Capacity
Manual (HCM) methodology and in particular, the Synchro 5.0 software
package. The analysis reflects the 2002 counts, current signal timings, and
existing lane configurations. The AM and PM peak hour analysis results for
both the signalized and unsignalized intersections are included in Table 6-5
and Table 6-6. Full analysis summaries are included in Appendix D of the
detailed report. The critical movements are defined as, turning movements
approaching a v/c of 1.0 and/or Level of Service “E” or “F” (LOS).
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Table 6-5

Existing AM Peak Intersection Operations

Signalized Intersection Operations

Existing AM Peak

Signalized Intersection Operations
Existing AM Peak

Signalized Intersection Operations

Existing PM Peak

Intersection Reference

Overall

Critical

Comments
Warden Avenue @ Delay LOS Delay | LOS vIC
WB left, WB through,
. NB left and SB through
Highway 7 107 F 157 | F | >110 el and St frotg
are  operating  at
capacity
B hrough i
Cedarland Avenue 13 B 15 | B | oga [SB  foush i
approaching capacity
Enterprise Drive 9 A 53 - - No capacity constraints
High 407 E-N ff-
lghwiay - 40 50 15 B 46 - - No capacity constraints
Ramp
Highway 407 W-NS Off- 3 c 75 c 0.97 SB through ' is
Ramp approaching capacity
SB left is operating at
capacity. SB through,
th
;‘;a . é;’enue (WyAlden | g D 160 | F | >L10 | WB through, NB lef
and NB through are
approaching capacity.
McPherson Street . .
21 o 46 - - N t traint:
(W)McNabb Street (E) 0 capacty constraints
EB left, WB through,
) NB left, NB through, SB
Denison Street 111 F 251 F >1.10
: left and SB through are
operating at capacity.
Intersection Reference Overall Critical
. Comments
Denison Street @ Delay LOS Delay | LOS vIC
Hood Road 53 D 85 - No capacity constraints
Esna Park Drive 13 B 21 - - No capacity constraints
Intersection Reference Overall Critical
. Comments
Esna Park Drive @ Delay LOS Delay | LOS vIC
IBM Road 16 B 20 - No capacity constraints
EB left, WB left and NB
Steeles Avenue 43 D 275 F >1.10 | left are operating at
capacity
Gordon Baker Road 13 B 23 - No capacity constraints
Intersection Reference Overall Critical
Comments
Gordon Baker Road @ Delay LOS Delay | LOS vIC
Victoria Park Avenue 13 B 45 - - No capacity constraints
Finch Avenue EB left and NB through
East/Highway 404 S-NS 35 C 153 F >1.10 | are  operating  at
Off-Ramp capacity
Intersection Reference Overall Critical
- Comments
Finch Avenue East @ Delay LOS Delay | LOS vIC
) SB right is operating at
High 404 N-EW Off- .
lemway 59 E 229 F >1.10 | capacity and the SB left
P is approaching capacity
Seneca Hill Drive (S)/Au 97 c 165 E 110 SB Ieft is operating at
Large Boulevard (N) capacity
Skymark Drive 6 A 35 - - No capacity constraints
WB left and WB
Don Mills Road 58 E 132 F >1.10 | through are operating at
capacity

Intersection Reference Overall Critical Comments
Delay | LOS Delay [ LOS | VIC
Intersection Reference Overall Critical
. Comments
Don Mills Road @ Delay LOS Delay | LOS vIC

Seneca Hill Drive 16 B 67 E 0.92 w8 t.hrough . s

approaching capacity

Van Horne Avenue 161 D 41 - No capacity constraints

Goodview Road 2 A 2 - No capacity constraints

Deerford Road 1 A 1 - - No capacity constraints

Godstone Road / Georges . )

Vanier School 4 A 19 - - No capacity constraints

Oriole Park C it

roe T ommunty 1 A 1 - - No capacity constraints
Centre
Esterbrooke Avenue
19 B 61 - - N it traint

(W)/Fairview mall Drive (E) 0 capactly constrain's

Leith Hill Road

(W)/Fairview Mall Entrance 13 B 51 - - No capacity constraints

(E)

SB through i

TTC Bus Entrance 32 c 43 D 0.90 ) foid . s

approaching capacity
WB left, NB left and SB
hrough i
Sheppard Avenue East 192 F 511 F >1.10 ! roug are operating ?t
capacity. EB through is
approaching capacity.
Table 6-6
Existing PM Peak Intersection Operations
Signalized Intersection Operations
Existing PM Peak
Intersection Reference Overall Critical
Comments
Warden Avenue @ Delay LOS Delay | LOS VIC
EB through, WB left,
NB through, SB left

Highway 7 87 F 212 F >1.10 | are operating at
capacity. NB left is
approaching capacity.

Cedarland Avenue 31 C 65 C 1.00 EB r|ght' 's operafing
at capacity.

N it

Enterprise Drive 7 A 53 - - 0 . capacty
constraints

Highway 407 E-NS Off- 2 c 31 ) No . capacity

Ramp constraints

Highway 407 W-NS Off- 27 c 15 c 0.96 SB through . is

Ramp approaching capacity
EB left, WB left, WB
right and NB through

14n  Avenue  (W)/Alden are  operating  at

83 F 214 F >1.10 .

Road (E) capacity. EB through
and SB left are
approaching capacity.
East and  West
approaches are

McPherson Street

366 F 952 F >1.10 | operating at capacity.

W)/McNabb Street (E .

(W)MeNal reet (£) SB left is also
operating at capacity.

Intersection Reference Overall Critical Comments
Delay LOS Delay | LOS VIC
N -
Denison Street 74 E 269 - 0 . capaclty
constraints
Intersection Reference Overall Critical
. Comments
Denison Street @ Delay LOS Delay | LOS vIC
Hood Road 19 B 30 - - No capacity constraints
Esna Park Drive 12 B 16 - - No capacity constraints
Intersection Reference Overall Critical
. Comments
Esna Park Drive @ Delay LOS Delay | LOS vIC
IBM Road 18 B 23 - - No capacity constraints
EB left and WB left are
Steeles Avenue 85 F 815 F >110 | operaing at Capac“.V‘
EB through is
approaching capacity.
Gordon Baker Road 16 B - - - No capacity constraints
Intersection Reference Overall Critical
Comments
Gordon Baker Road @ | Delay LOS Delay LOS vIC
Victoria Park Avenue 22 C 142 F >1.10 EB 'e_“ 's operating at
capacity.
Finch Avenue EB through is operating
East/Highway 404 S-NS 30 c 37 D 1.02 at capacity. SB right is
Off-Ramp approaching capacity
Intersection Reference Overall Critical
. Comments
Finch Avenue East @ | Delay LOS Delay | LOS VIC
Highway 404 N-EW Off- 21 c 64 E 0.97 SB nght is approaching
Ramp capacity
Seneca Hill Drive (S)/Au 2 c 78 E 0.92 SB Ieft is approaching
Large Boulevard (N) capacity
Skymark Drive 10 B 25 - - No capacity constraints
WB left and NB through
Don Mills Road 50 D 133 F >1.10 | are  operating  at
capacity.
Intersection Reference Overall Critical
. Comments
Don Mills Road @ Delay LOS Delay | LOS vIC
Seneca Hill Drive 4 A 29 - - No capacity constraints
Van Horne Avenue 34 C 292 F >1.10 SB Ieft 's operating at
capacity
Goodview Road 2 A 12 - - No capacity constraints
Deerford Road 1 A 1 - - No capacity constraints
Godstone
Road/Georges  Vanier 9 A 39 - - No capacity constraints
School
Oriole Park C i . )
riole Park Community 1 A 1 - - No capacity constraints
Centre
Esterbrooke  Avenue
WB left i ratin
(W)/Fairview mall Drive | 37 D 109 Fo| 102 eft is operating at
capacity
(E)
Leith Hill Road
SB left is operating at
(W)Faiview  Mall | 71 E 448 R EUN peraing
Entrance (E) pacity
NB through i i
TTC Bus Entrance 49 D 77 E | 09 fough 1s operating
at capacity
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Signalized Intersection Operations
Existing PM Peak

Intersection Reference Overall Critical
Comments
Warden Avenue @ Delay LOS Delay [ LOS | vIC

EB left, EB through, WB
left, NB left, NB

Sheppard Avenue East 357 F 706 F >1.10 | through, SB left and SB
through are operating at
capacity.

Based on a review of the above analysis and from field operations, the
following are apparent:

e The majority of the capacity constraints are located at intersections
where two major arterial roadways intersect such as Don Mills
Road/Finch Avenue, Don Mills Road/Sheppard Avenue or Warden
Avenue/Highway 7;

e The 14™ Avenue intersection represents a key constraint on Warden
Avenue during the AM and PM peak hours;

e A number of the left turn movements at the intersections are operating
under permissive left turn control and thus are operating at capacity
when opposing the peak through movement;

Provided below is a summary of key operational constraints along the
Markham North South link and the potential connecting route through the
City of Toronto to Don Mills Station.

e Warden Avenue/Cedarland Avenue: Cedarland Avenue provides an
alternative route for vehicles avoiding the Warden Avenue/Highway 7
intersection via Town Centre Boulevard. Therefore, the northbound left
and eastbound right movements are significantly heavy during both
peak periods. During the AM peak hour the intersection operates at a
satisfactory level of service. During the PM peak hour the eastbound
right turn movement is operating at capacity.

e Warden Avenue/14"™ Avenue/Alden Road: 14™ Avenue/Alden Road
serves a significant amount of vehicles in the east-west direction with
volumes of approximately 1,000 vehicles in the peak direction. The
southbound left and right turn movements during the AM peak hour and
the reverse eastbound left and westbound right turn movements during
the PM peak hour are significantly heavy with volumes ranging from
approximately 410 vehicles to 870 vehicles per movement. As a result
the intersection operates at capacity during both peak periods. The
critical movement during the AM peak hour is the southbound left and
during the PM peak hour the eastbound left, westbound left, westbound
right and northbound through operate at capacity. From field
observations, the southbound queue extends to the Highway 407 W-NS
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Off-Ramp during the AM peak period. It is noted that at the time of this
EA, Warden Avenue was being widened to six lanes north of 14"
Avenue.

Warden Avenue/McPherson Street/McNabb Street: McPherson
Street/McNabb Street acts as a diversion route to 14"™ Avenue/Alden
Road/Warden Avenue intersection for vehicles avoiding the critical
movements. This is apparent from observing the volumes as the
southbound left and right turn movements during the AM peak hour and
the reverse eastbound left and westbound right turn movements during
the PM peak hour are similarly heavy to those volumes at 14™
Avenue/Alden Road. During the AM peak hour the intersection is
operating at a satisfactory level of service. During the PM peak hour
the east and west approaches are operating at capacity as well as the
southbound left.

Warden Avenue/Denison Street: The eastbound left, northbound left
and southbound left movements are operating at capacity during the
AM peak hour. From field observations, the eastbound left queue
extended to Hood Road due to the heavy opposing westbound traffic
and minimal gaps in the traffic flow. During the PM peak hour the
intersection operates at a satisfactory level of service.

Esna Park Drive/Steeles Avenue: During the AM peak hour the
eastbound and westbound left turn movements are operating at
capacity, as the advance phase of 11 seconds is not adequate to
accommodate the 7 to 10 vehicles per cycle. The northbound left also
operates at capacity, as a northbound advance is not provided. During
the PM peak hour the eastbound and westbound left turn movements
continue to operate at capacity as an east west left turn advance phase
is not provided.

Gordon Baker Road/Victoria Park Avenue: During the AM peak hour
the intersection operates at a satisfactory level of service. During the
PM peak hour the eastbound left is operating at capacity as an
eastbound advance phase is not provided.

Gordon Baker Road/Finch Avenue East/Highway 404 S-NS Off-
Ramp: The eastbound left and northbound through movements operate
at capacity during the AM peak hour. During the PM peak hour the
eastbound through and southbound right turn movements operate at
capacity. The southbound right movement is significantly heavy with
approximately 950 vehicles exiting the industrial/office park area on
Gordon Baker Road.

Finch Avenue/Highway 404 N-EW Off-Ramp: The southbound right
turn movement during the AM peak hour is approaching capacity as
approximately 650 vehicles exit Highway 404 onto Finch Avenue.
During the PM peak hour the southbound right turn movement operates
at capacity and the southbound left turn movement is approaching
capacity as a majority of the green time is allocated to the east west
movements.

Finch Avenue/Seneca Hill Drive/Au Large Boulevard: The
intersection on Finch Avenue at Seneca Hill Drive and to Seneca
College operates at capacity during the AM peak hour. The
southbound left turn movement of approximately 200 vehicles operates
at capacity. During the PM peak hour this movement is approaching
capacity with volumes in excess of 500 vehicles per hour.

Finch Avenue/Don Mills Road: It is apparent from observing the traffic
volumes at this intersection that the peak direction during the AM peak
hour is in the westbound direction on Finch Avenue and southbound
direction on Don Mills Road. The reverse is observed during the PM
peak hour. This intersection is operating at capacity during both peak
periods. The westbound left and through movements are operating at
capacity during the AM peak hour and the westbound left and
northbound through movements are operating at capacity during the
PM peak hour.

Don Mills Road/Esterbrooke Avenue/Fairview Mall Drive: During the
AM peak hour the intersection is operating at a satisfactory level of
service. During the PM peak hour, the westbound left is operating at
capacity as the north south movements demand a significant amount of
green time.

Don Mills Road/Leith Hill Road/Fairview Mall Entrance: During the
AM peak hour, all the movements are operating below a v/c ration of
1.0. The southbound left is operating at capacity during the PM peak
hour as a southbound advance is not provided and the opposing
northbound volumes are approximately 1,750 vehicles per hour.

Don Mills Road/Sheppard Avenue East: Approximately 1,500 to
3,000 vehicles per approach travel through this intersection during the
peak hour. The southbound through, westbound left and northbound
left turn movements operate at capacity during the AM peak hour.
During the PM peak hour, the left and through movements in the
southbound, eastbound and northbound direction operate at capacity.
Long queues are observed especially in the left turn movements, which
exceed the available storage lengths and have a tendency to block a
through lane.
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6.1.2.4 Neighbourhood Traffic Concerns

In general, the route passes through commercial and industrial areas.
There is only one neighbourhood that could potentially be affected by
reduced traffic capacity on Warden Avenue:

Underwood Neighbourhood: The Underwood Neighbourhood is located
in the northeast quadrant of Steeles Avenue and Warden Avenue and is
centred on Birchmount Road. Reduced traffic capacity on Warden Avenue
could put more traffic onto Birchmount Road, a major collector facility
through this area. Most of the residences in this neighbourhood are back-
loted (i.e. facing away from Warden Avenue).

6.1.3 Pedestrian/Cycling Network

Sidewalks are provided along the entire length of the Markham North South
corridor including Warden Avenue, Denison Street and Esna Park Drive.
The roadways along the proposed route within the City of Toronto including,
Gordon Baker Road, Finch Avenue East and Don Mills Road also include a
sidewalk on at least one side of the roadway.

Presently, there are no on-road bicycle facilities provided on Warden
Avenue, nor are there bicycle paths or bikeways provided within the
Markham North South corridor.

Pedestrian signal heads are provided at a majority of the signalized
intersections in the study area. At the following locations Audible
Pedestrian Signals (APS) have been installed to accommodate the visually
challenged:

e Cedarland Drive / Warden Avenue;
e Steeles Avenue / Pharmacy Avenue / Esna Park Drive; and
e Don Mills Road / Sheppard Avenue.

Pedestrian signals have been installed on Don Mills Road at Goodview
Road and the Oriole Community Centre. Pedestrians actuate the signal

and are permitted to cross Don Mills Road by the demand of a pedestrian
push button.

6.1.4 Pedestrian/Cycling Demand

6.1.4.1 Pedestrian Demand

Pedestrian activity varies considerably along the Markham North South
corridor within the project limits and is generally a function of the adjacent
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land use. The following are high or active pedestrian locations or areas
along the corridor:

Table 6-7
High Pedestrian Areas

Location Characteristics

Highway 7 / Warden Avenue e  Key transit transfer area
e  Markham Town Square and Markham Theatre

Esna Park Avenue / Pharmacy Avenue / | e  Key transit transfer area

Steeles Avenue e Office /industrial area
Victoria Park Avenue / Steeles Avenue e  Key transit transfer area
e IBM
Finch Avenue / Seneca Hill Drive e  Seneca College Newnham Campus
e  Seneca Village Community Centre
Don Mills Road / Finch Avenue e  Key transit transfer area to other surface bus routes

e  Specialty commercial, retail, personal services, and
institutional uses.

Don Mill Road / Van Horne Avenue e  Residential area

Don Mills Road / Godstone Road e 3000 Don Mills Road Georges Vanier Secondary
School for grades 10 to 12

Don Mills Road / Esterbrooke Avenue / | e  Residential area
Fairview Mall Drive e Fairview Mall

e 35 Fairview Mall Drive Fairview Library

Don Mills Road / Leith Hill Road (W) / | e  Fairview Mall
Fairview Mall

Don Mills Road / Sheppard Avenue e  Key transit transfer area to Sheppard Subway Line
and other surface bus routes

6.1.4.2 Cycling Demand

During field investigations and from existing turning movement count data,
little bicycle travel was observed on the preferred route and potential link
within the City of Toronto.

Given the volume, speed of traffic on Warden Avenue and the nature of the
land uses on the remaining road along the Markham North South Link,
bicycle travel is limited to commuter/recreational intermediate to serious
riders, i.e., inexperienced, casual and young cyclists would generally not be
comfortable riding on these roadways.

Typical bicycle volumes on Steeles Avenue at Esna Park Drive ranged from
2 to 6 bikes per approach per hour. Bicycle volumes on Don Mills Road,
specifically at Finch Avenue were observed to be higher ranging from 5 to
11 bikes per approach per hour.

Markham North South Link Corridor Public Transit Improvements Environmental Assessment

6.2 NATURAL ENVIRONMENT

This Section describes the existing conditions in the study area related to
natural sciences, including physiography and soils, geology/hydrogeology,
aquatic habitat and communities, vegetation and vegetation communities,
wildlife and wildlife habitat and designated natural areas. The detailed
description of the Natural Environment is presented in Appendix E. A
summary of the main Natural Environment features is presented in Figure
6-1.

6.2.1 Physiography and Soils

The study area is located primarily in the South Slope and Peel Plain
physiographic regions. The South Slope is a till plain that was formed by
retreating glaciers. The slope in the study area is smooth to gently rolling
with low drumlins. The soils of the South Slope are relatively impermeable
which results in extensive run-off to local watercourses. The Peel Plain is a
level to undulating tract of clay soils. The dominant soil is Peel Clay, which
is fine and poorly drained. As a result, infiltration is low and groundwater
supply is limited as more precipitation ponds on the surface or is lost
through evaporation or surface runoff. The underlying geological material
of the Peel Plain is a till or boulder clay which contains large amounts of
Palaeozoic shale and limestone. The general elevation of the Peel Plain is
from 500 to 750 feet above sea level and there is a gradual and fairly
uniform slope towards Lake Ontario.

Soils surrounding the alternative routes in the study area are classified as
Brady sandy loam, Peel clay, Malton clay, Cashel clay, Berrien sandy loam,
Woburn loam, Simcoe clay loam, Milliken loam, Chinguacousey clay loam
and Bottom Lands.

On Woodbine Avenue and Highway 404 the soils include Brady sandy
loam, Peel clay, Malton clay, Cashel clay, Woburn loam, Milliken loam,
Chinguacousy clay loam and Bottom Lands. Along the Hydro corridors
running both north-south and east-west soils include Peel clay, Brady sandy
loam, Cashel clay, Woburn loam, Milliken loam and Bottom Lands. On
Warden Avenue soils include Berrien sandy loam, Brady sandy loam,
Woburn loam, Simcoe clay loam, Milliken loam and Bottom Lands. On
Victoria Park Avenue soils consist of Malton clay, Cashel clay, Peel clay,
Woburn loam, Chinguacousy clay loam, Milliken loam and Bottom Lands.
On Don Mills Road the soils include Cashel clay, Peel clay, Woburn loam
and Bottom Lands. On Steeles Avenue the soils consist of Cashel clay and
Malton clay. Surrounding Gordon Baker Road the soils include Woburn
loam, Malton clay and Cashel clay. On Finch Avenue the soils consist of
Woburn loam, Milliken loam and Bottom Lands.
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A detailed description of the types of soils and their main characteristics
within the study area is presented in Appendix E to this document.

Figure 6-1
Existing Natural Environment in Warden Avenue Corridor
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6.2.2 Geology/Hydrogeology

Jagger Hims Limited assessed the hydrogeological conditions within a
study area that is bounded by Don Mills Road, Kennedy Road, Highway 7
and Sheppard Avenue, including lands within 500 m of the preferred route.
The following summary provides a general interpretation of the existing
physical setting based upon information obtained from the MOE Water Well
Database, published geological maps, aerial photography, surface
topography, and field reconnaissance.
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6.2.2.1 Surficial Geology

Surficial geologic mapping indicates that the study area is dominantly
underlain by the following types of soil units:

o (glacial till deposits, primarily Newmarket Till, that is comprised of dense
sandy silt to sand matrix soils,

e glacial lake deposits that are comprised of silt and clay,

o glacial lake deposits that are primarily comprised of sand and silty sand,

The distribution of these units is shown in Appendix E. Other types of soil
units are present in the study area to a minor degree.

6.2.2.2 Distribution of Aquifers

Subsurface conditions within the study area were reviewed using cross
sections that were prepared by Earthfx Inc. These sections were created
using information in the Ministry of the Environment (MOE) water well
database that includes subsurface materials encountered and static water
levels at the time of drilling.

The cross sections prepared for the study area indicate that the geology
consists of at least a 50 m thickness of overburden (soil) resting upon
bedrock. The vertical profile of overburden materials described by the well
drilling contractors, indicates variable soil conditions ranging from clay to
gravel. Fine-grained materials are dominant in the subsurface, with some
internal layers of granular materials that are capable of serving as localized
groundwater aquifers. A sandy aquifer is present between about 14"
Avenue and 500 m northward, which is near to the location of a former
aggregate extraction operation. Subsurface information is sparse for large
portions of the study area, limiting interpretation.

6.2.3 Horizontal Groundwater Movement

Given the physical setting of the study area, the water table surface is likely
to be a subtle reflection of the ground surface topography. As such,
shallow groundwater is interpreted to move in the local down grade
direction. Generally, in areas within 100 to 200 m of a watercourse, shallow
groundwater movement will be directed toward the watercourse.

Several surface water subcatchments are crossed by the preferred route. It
is probable that the boundaries of shallow groundwater subcatchments will
be similar to surface water subcatchments, so groundwater will move within
the subcatchment. In some areas the presence of underground service
trenches can result in locally complex shallow groundwater flow patterns.
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The probable direction of groundwater movement was interpreted along the
preferred route, as shown in Appendix E and is based on topographic
contours of 1:10,000 scale OBM mapping. The direction of groundwater
movement as indicated on the figures may change with distance away from
the preferred route, depending on local conditions.

6.2.4 Groundwater Recharge/Discharge Areas

A groundwater recharge area is land where groundwater movement below
the water table has a downward component. Infiltration through the ground
surface in a recharge area will contribute to the available volume of
groundwater. Infiltrated water merges and mixes with the groundwater, so
the quality of infiltrated water can affect the overall water quality of the
groundwater. The rate of recharge per unit area depends on the climatic
moisture surplus and local conditions such as soil type, ground slope,
vegetation, and the proportion of impervious cover.

A groundwater discharge area is land where groundwater movement at the
water table has an upward component. The water table at a discharge area
is usually close to or at ground surface. Discharge areas usually include
permanent watercourses and wetlands, depending on site-specific
conditions.

In general, recharge areas provide the source of water that supplies
discharge areas. In turn, discharge areas contribute base flow to
watercourses, if hydraulically connected. Thus, a decrease in recharge can
result in a decrease of base flow to a watercourse.

Groundwater recharge areas and discharge areas were interpreted for the
study area based on local topographic conditions. Discharge areas are
interpreted to occur at watercourses, and in floodplain areas adjacent to
them. There is only one watercourse crossed by the preferred route, which
is Rouge Creek along Warden Avenue. Wetlands are sometimes indicators
of groundwater discharge areas, but none were identified on published
mapping within the study area. A pond is present, located west of the
preferred route from Warden Avenue between 14th Avenue and Miller
Avenue, which apparently originated as part of the former sub-aqueous
aggregate extraction operations. Potential artesian water pressures are
inferred, based on a static water level of 1.0 metres below grade or higher
elevation in wells, as listed at the time of their construction. Wells with
potentially artesian conditions are found near Highway 7, and at the
northwest corner of Highway 404 and Steeles Avenue. Artesian conditions
could occur at other locations but available information limits the
interpretation.
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Groundwater recharge will occur to varying degrees (depending on soil type
and other factors) over the majority of the study area that is located
between the discharge areas. Areas substantially covered by impervious
surfaces, such as buildings, roads, and parking areas, will not contribute
significant groundwater recharge. Recharge will mostly occur in areas that
have exposed pervious soil, or vegetation covered soils, which near the
preferred route includes portions of the floodplain adjacent to Rouge Creek,
public parkland, school yards, playing fields, high-voltage electrical
transmission corridors, grassed apron areas adjacent to Highway 407 and
Highway 7, isolated undeveloped lots contained within developed areas,
and maintained grass lawns.

6.2.5 Well Distribution

An inventory was compiled of the water supply wells that historically have
been present in the study area based on the MOE database. The MOE
database documents the historic presence of water supply wells within the
study area, most being located north of Steeles Avenue. There are no
municipal supply wells in operation within the study area. Additional water
supply wells may be located in the study area, but records of them are not
included in the MOE database.

Based on discussions with Regional staff and the obvious urbanized
conditions, it is considered likely that most historic wells are no longer
active and were demolished, buried or abandoned properly following
urbanization. Most residential, commercial and industrial sites in the area
are fully serviced by municipal water supplies. The construction details of
supply wells that may still be in use are not known from available data.

6.2.6 Aquatic Habitats and Communities

A reconnaissance level survey of watercourse crossings along the entire
study corridor was performed in March 2003. A field investigation of
aquatic habitat was undertaken in May 2003 and November 2004. A total
of eleven watercourses crossings were investigated in the larger study
area. None of these watercourses are directly crossed by the proposed
transitway, although northern portion of the transitway (where it intersects
with the Highway 7 transitway) is close to the Rouge River (See Figure 6-1).

Appendix E provides a detailed description of the watercourses and their
characteristics along with a photographic record.

6.2.6.1 Rouge River

The main branch of the Rouge River crosses Warden Avenue between
Highway 7 and Highway 407. The Rouge River is designated a cool water
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system within this reach. A list of fish species collected by the TRCA from
the Rouge River and its tributaries in the vicinity of the preferred route is
presented in Appendix E.

6.2.6.2 Rare, Threatened or Endangered Aguatic Species

According to the Town of Markham Natural Features Study (1992) and
fisheries data obtained from the TRCA, the main branch of the Rouge River
and its tributaries support redside dace. Redside dace is designated
Special Concern by the Committee on the Status of Endangered Wildlife in
Canada (COSEWIC), designated Threatened by the Ministry of Natural
Resources (MNR) and has a Provincial Rank (SRank) of Rare to
Uncommon (S3). Redside dace have been documented in the main branch
of the Rouge River surrounding Woodbine Avenue south of 16™ Avenue.
This watercourse crosses the Warden Avenue route just south of Highway
7 (downstream).

A second species with an SRank of S3, American brook lamprey, has been
collected by the TRCA in Bruce Creek and Berczy Creek north of 16"
Avenue. Both Bruce Creek and Berczy Creek are coldwater tributaries of
the Rouge River. A third species with an SRank of S3, central stoneroller,
has also been collected by the TRCA in the main branch of the Rouge River
just downstream of Woodbine Avenue south of 16" Avenue. This
watercourse crosses the Warden Avenue route just south of Highway 7
(downstream).

6.2.6.3 Vegetation and Vegetation Communities

The geographical extent, composition, structure and function of vegetation
communities were identified through air photo interpretation and field
investigations. Air photos were interpreted to determine the limits and
characteristics of communities. Reconnaissance level field investigations of
natural/semi-natural vegetation were conducted within the study area by
LGL on May 8 and September 12, 2003 and November 15, 2004. The
investigation included vegetation within/adjacent to the right-of-way of all of
the short-listed transit improvement corridors within the Regional
Municipality of York and the City of Toronto. The purpose of this
investigation was to verify the limits of communities and to collect
information on community composition, structure and function.

Vegetation communities were classified according to the Ecological Land
Classification for Southern Ontario: First Approximation and Its Application
(Lee et al. 1998). The community was sampled using a plotless method for
the purpose of determining general composition of the vegetation. Plant
species status was reviewed for the Greater Toronto Area (GTA), the
Regional Municipality of York, the City of Toronto (Varga et al. 2000) and
for Ontario (Oldham 1999). The status of vegetation communities in
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southern Ontario was also reviewed against the Natural Heritage
Information Centre (NHIC) database (NHIC 1997). Vascular plant
nomenclature follows Morton and Venn (1990), with a few exceptions.

The study area is situated in an urban environment and much of the
vegetation within/adjacent to the study area is of anthropogenic origin
resulting from past/present land use. Land use within/adjacent to the study
area along the preferred alternative routes is predominantly industrial,
institutional, commercial and residential. A total of eight vegetation
communities have been identified within/adjacent to the study area along
the preferred alternative routes. These communities include cultural
meadows, cultural plantations, cultural savannahs, cultural thickets, cultural
woodlands and deciduous forests. The vegetation communities identified
are considered widespread and common in Ontario and secure globally
(NHIC 1997).

To date, a total of 183 vascular plant taxa have been recorded. Sixty-seven
(67) taxa, 37 percent of the recorded flora, are considered introduced and
non-native to southern Ontario. A list of vascular plants identified within the
study area is presented in Appendix E.

6.2.6.4 Rare, Threatened or Endangered Plant Species

No plant species considered rare, threatened or endangered (R, T, E) in
Ontario were noted during field investigations.

A total of 19 species considered regionally and/or locally uncommon or rare
(Varga et al. 2000) were documented during field investigations for the
short-listed routes and are described Appendix E. All regionally and/or
locally uncommon or rare species were found in the Fresh-Moist Willow
Lowland Deciduous Forest (FOD7-3) community associated with the Rouge
River, and/or the Dry-Fresh Sugar Maple Deciduous Forest (FOD5-1)
community.

6.2.7 Wildlife and Wildlife Habitat

The study area comprises urban or near urban lands. The built
environment is discontinuous but generally accommodates a large number
of people, diverse human activities and high volumes and frequencies of
road use.

Wildlife habitat comprises a blend of urban land uses including areas fully
developed for residential, industrial, commercial and institutional uses,
active and passive parkland, tableland open space, transportation and
hydro/utility corridors and hazard lands. The CNR right-of-way and
hydro/utility corridors provide wildlife pathway opportunities and may serve
to link locally important units for wildlife occupants. Remnant natural
vegetation communities were not noted within the alternative routes
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although naturalized conditions have developed within the CNR right-of-way
and within watercourse riparian habitat. No significant wildlife habitat was
identified or has been reported by others.

Resident and summer resident terrestrial vertebrate species encountered
as part of this investigation comprise urban tolerant species, generally
species which can be categorized as adaptive and/or exploitive of
anthropogenic conditions. Wildlife use of the alternative route corridors
comprises a range of important life cycle functions; street corridors are
frequented by fewer species than off-road corridors (migrants
notwithstanding). Boulevard landscaping comprises the most important
habitat feature for wildlife within the alternative routes proposed within
existing transportation corridors while wildlife uses are more widespread
within open space, hazard lands and hydro/utility corridors. Migrant birds
were documented throughout the study area within a range of habitats, as
may be expected within the settled landscape through Southern Ontario.

To date 77 species of birds, 16 species of mammals, four species of
amphibians and two species of reptiles have been documented in the study

area.

6.2.7.1 Rare, Threatened or Endangered Wildlife Species

No wildlife species of management concern beyond the local (upper tier
municipal jurisdiction) level were noted within the alternative route corridors
during field investigations. Twenty birds have been identified by Bird
Studies Canada (BSC) as species of conservation priority for the Region of
York. Twenty-six wildlife species have been identified by the TRCA as
species of concern within TRCA's jurisdiction (TRCA 2003).

Six birds and one reptile are protected under the Fish and Wildlife
Conservation Act and 62 birds are protected under the Migratory Birds
Convention Act. Nine mammals are considered game or furbearing species
under the Fish and Wildlife Conservation Act. No terrestrial wildlife listed
under the Species at Risk Act or the Endangered Species Act were
observed in the larger study area.

6.2.8 Designated Natural Areas

Designated natural areas include areas identified for protection by the
OMNR, TRCA and upper tier and lower tier municipalities. The location of
designated areas within the broader study area is presented in Figure 3-2

above and further described below.

6.2.8.1 Environmental Significant/Sensitive Areas
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There are no Environmentally Significant/Sensitive Areas (ESAs) located in
the vicinity of the alternative routes/preferred alternative routes for the
Markham North-South Link Corridor Transitway. One environmentally
significant area, Unionville Marsh, is located within the overall study area
just west of Kennedy Road and south of 16" Avenue in the Town of
Markham along the Rouge River. Three environmentally significant areas,
Milne Woods, East Don Valley Swamp and William’s Area, are located just
outside the overall study area limits. Milne Woods is located immediately
east of McCowan Road between Highway 7 and Highway 407 in the Town
of Markham. East Don Valley Swamp is located just west of Leslie Street
(and the CNR tracks) between Finch Avenue and Sheppard Avenue along
the East Don River in the City of Toronto. William’s Area is located just
west of Leslie Street (and the CNR tracks) just north of Finch Avenue along
the East Don River in the City of Toronto.

6.2.8.2 Provincially Significant Wetlands

There are no Provincially Significant Wetlands (PSWs) located within the
vicinity of the alternative routes/preferred alternative routes for the Markham
North-South Link Corridor Transitway. One PSW, Unionville Marsh, is,
however, located within the overall study area in the Town of Markham just
west of Kennedy Road and south of 16™ Avenue along the Rouge River.
Unionville Marsh has also been designated a Life Science Site by the MNR.
One PSW, East Don Valley Swamp, is located just outside the overall study
area limits in the City of Toronto just west of Leslie Street (and the CNR
tracks) between Finch Avenue and Sheppard Avenue along the East Don
River.

6.2.8.3 Areas of Natural and Scientific Interest

There are no Areas of Natural and Scientific Interest (ANSIs) located within
the vicinity of the alternative routes/preferred alternative routes for the
Markham North-South Link Corridor Transitway. One Life Science ANSI,
the East Branch of the Don River, is, however, located just outside the
overall study area limits just west of Leslie Street (and the CNR tracks) from
just north of Finch Avenue to Sheppard Avenue in the City of Toronto.

6.2.8.4 Designated Woodlots

Very few woodlots exist within/adjacent to the study area. Hedgerows are
located near the watercourses and hydro corridors/Highway 407 right-of-
way while other small Woodlots/Significant Vegetation Communities exist
mainly surrounding the watercourses.

6.2.8.5 Natural Corridors
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The CNR right-of-way, hydro/utility corridors and wooded areas along
watercourses in the study area act as corridors/wildlife pathways for wildlife
tolerant of an urban environment and may serve to link locally important
units for wildlife occupants. These areas allow for wildlife movement along
the watercourses to and from more protected areas surrounding the study
area such as ESAs, PSWs and ANSIs. The study area is highly urbanized
and very few natural areas in locations other than along watercourses are
linked together.

6.2.8.6 Natural Heritage System

According to the Region of York Official Plan, the entire study area is
designated an Urban Area. Lands surrounding the Rouge River and its
tributaries are designated part of the Regional Greenlands System and the
Unionville Marsh is designated an Environmental Policy Area. No
designated Significant Forested Lands are located in the overall study area
within the Region of York, although two small areas located at the northeast
corner of Highway 7 and Kennedy Road and along the Rouge River west of
Kennedy Road between 16" Avenue and Highway 7 are designated
Conservation Area Regional Forests. Some of these natural heritage
features are connected to other regional natural heritage features to the
north of the study area and provide linkages that facilitate wildlife movement
within/adjacent to the study area.

According to the Town of Markham Official Plan, the land surrounding
Woodbine Avenue between Highway 7 and Highway 407 and between just
north of Shields Court to just north of John Street is designated
Commercial, with the exception of the valley and stream corridors
surrounding Beaver Creek which are designated Hazard Lands, Valley
Lands and Environmental Protection Areas as part of the Town of
Markham’s Greenway System. The land surrounding Woodbine Avenue
between just north of Highway 407 and just north of Shields Court is
designated Parkway Belt West. The remaining land surrounding Woodbine
Avenue is designated Industrial.

According to the Town of Markham Official Plan, the land immediately west
of the hydro corridor (between Woodbine Avenue and Warden Avenue)
between Highway 7 and Yorktech Drive and the land immediately east of
the hydro corridor between Yorktech Drive and Highway 407 is designated
Commercial, with the exception of the valley and stream corridors
surrounding the Rouge River and Beaver Creek which are designated
Hazard Lands, Valley Lands and Environmental Protection Areas as part of
the Town of Markham’s Greenway System. The land surrounding the hydro
corridor between just north of Highway 407 and 14™ Avenue is designated
Parkway Belt West. The remaining land surrounding the hydro corridor is
designated Industrial.
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According to the Town of Markham Official Plan, the land surrounding
Warden Avenue between Highway 7 and just north of Highway 407 is
designated Commercial, with the exception of the valley and stream
corridors surrounding the Rouge River which are designated Hazard Lands,
Valley Lands and Environmental Protection Areas as part of the Town of
Markham’'s Greenway System. The land surrounding Warden Avenue
between Highway 407 and the CNR line is designated Parkway Belt West.
The land immediately east of Warden Avenue between Denison Street and
Steeles Avenue is designated Urban Residential, with the exception of a
very small piece of land located immediately east of Warden Avenue at
Epping Court which is designated Institutional. The remaining land,
including a small piece of land located just north of Highway 407, is
designated Industrial.

Hedgerows are located near the watercourses and hydro corridors/Highway
407 right-of-way while other small Woodlots/Significant Vegetation
Communities exist mainly surrounding the watercourses. Portions of the
main branch of the Rouge River and Beaver Creek are also designated
Activity Linkage Areas according to the Town of Markham Official Plan.

According to the City of Toronto Official Plan, the land located between
Pharmacy Avenue, Warden Avenue, Steeles Avenue and McNicoll Avenue,
as well as the land located at the northeast and southwest corners of
Highway 404 and Sheppard Avenue, are designated part of the City’'s
Natural Heritage System.

According to the City of Toronto Official Plan, the majority of the land
surrounding the alternative routes/preferred alternative routes is designated
Neighbourhoods, with the exception of the area bounded by Steeles
Avenue, Pharmacy Avenue, the hydro/utility corridor (just south of McNicoll
Avenue) and Highway 404 which is designated an Employment Area.
There are also small pockets of land surrounding the alternative routes that
are designated Apartment Neighbourhoods, Institutional Areas, Mixed Use
Areas, Parks, Other Open Space Areas, and Utility Corridors.

6.2.9 Contaminated Sites

Information on contaminated sites is documented in Appendix I. The
analysis focused on the preferred routing identified in the previous chapter
consisting of Warden Avenue, Denison Street and Esna Park Drive.

A review of data collected through searches of the Ontario Ministry of the
Environment databases and publications, the Technical Standards and
Safety Authority, research at the Metro Toronto Reference Library, York
Region and a visual reconnaissance of the Markham North-South Link
route alignment was completed. A summation of properties which
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represent a potential environmental concern to transit route development is
presented in Table 6-8.

Table 6-8
Total Number of Properties Representing Potential Environmental Concern

Total Number of Properties Representing Potential Environmental Concern for the Markham
North-South Link Route Alignment

Environmental Risk Esna Park Denison Warden Other Total
Rating Drive Street Avenue
Low 0 0 3 1 4
Medium 7 4 3 4 18
High 0 1 1 0 2
Total 7 5 7 5 24

The properties identified in the table below lie primarily adjacent to the
alignment option listed. Although the properties with a ranked risk for
potential environmental concern are listed, the potential for actually
encountering environmental affected soils or groundwater within the
construction for the transit corridor is unknown at this time. If the ranked
properties are found to exhibit environmental degradation, the effects of this
degradation may or may not be encountered within the proposed
construction since the work may be shallow (e.g. associated with pavement
reconstruction), or be outside the immediately affected area (e.g. a spill
may be registered for a property, but outside the area of construction).
Additional investigation will be required for future design phases of this
work.

6.2.10 Drainage Patterns
6.2.10.1 Watersheds

The study area lies within the Don River, Rouge River and Highland Creek
watersheds, although the majority of the study area lies within the Rouge
River and Highland Creek watersheds. The watersheds and drainage
pattern are shown on Figure 6-2. The extreme western portion of the study
area (west of Victoria Park Road) lies within the Don River watershed. The
northern portion of the study area, generally between Denison Street and
Highway 7, lies within the Rouge River watershed. The southern and
eastern portions of the study area (east of Victoria Park Road) lie within the
Highland Creek watershed.

The watercourses within the study area flow generally in a north to south
direction from their headwaters in the Oak Ridges Moraine and South Slope
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to their mouths at Lake Ontario. All watercourses fall within the jurisdiction
of the TRCA and MNR Aurora District.

Figure 6-2
Watersheds and Drainage

LEGEMD

Source:

SHekE SPAs
ESd's Watercourses

Watershead Bound
Roh Lt Recreated from maping Files provided by TRCA

10

Short-listed routes Fill Regulation Lines

Fill Regulation Extensions

6.2.10.2 Requlatory Flood Lines

Fill regulation lines have been established for Rouge River in the study
area. The fill regulation lines encompass the flood plain area and are used
to define erosion hazard impact zone. The fill regulation line contains the
area in which the placing or dumping of fill is regulated by the Conservation
Authority in order to control flooding, pollution, and conservation of land.
Fill regulation line extensions have been defined by TRCA for the other
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watercourses within the study area however these lines not gone through
the registration process and do not have the same legal standing as the
registered fill regulation lines.

The TRCA regulates all activities within Regulatory flood plain areas,
whether currently mapped or not, as well as the lands within Fill Regulation
Lines. Therefore, all proposed construction activities involving work that
crosses or is adjacent to a watercourse will require approval from the
TRCA.

6.2.11 Water Quality

6.2.11.1 Surface Water Quality and Quantity

The aquatic habitat provided by the watercourses is an indication of the
current water quality. There are three watercourses in the study area that
cross any of the alternative transit routes. Rouge River (cool/warm water),
Beaver Creek (cool water) and German Mills Creek (cool water).

The Toronto and Region Conservation Authority collects water quality data
at a number of locations within the each watershed. The closest stations to
the study area are as follows:

e Station DGM 17.0 — German Mills Creek at Steeles Avenue and Leslie
Street
e Station R 9777 — Warden Avenue south of Highway 7;

Samples are usually taken during dry weather periods and the available
data for the two stations covering the period from 1996 to 2001 are
summarized in Tables 6-9 and 6-10 below.

Table 6-9
Water Quality at Station #DGM 17.0

Table 6-10
Water Quality at Station #R 97777

Rouge River, Warden Avenue south of Highway 7
Station #R 97777
(data collected from June 26, 2001 to May 30, 2002)!

Parameter Monitoring | #Obs Min | Max | Mean | Media | Guideln % Meet
Season 2 |n Guideln
Suspended May - Oct 3 40 |19.0]| 9.7 6.0 100%
Sediment (mg/L) 25.0
Nov - Apr 1 80 (80| --
all 4 40 |190]| 93 7.0 100%
Chloride (mg/L) May - Oct 3 58 | 271 | 146 | 109
Nov - Apr 1 94 94 250
all 4 58 | 271 | 133 | 102
Phosphorus May - Oct 3 0.01 [0.07| 0.04 | 0.05
(mglL) 0.03
Nov - Apr 1 0.04 (0.04| ---
all 4 0.01 |0.07| 004 | 0.05
Unionized May - Oct 3 0.000 | 0.00 | 0.000 | 0.000
Ammonia (mg/L) 2 0.02
Nov - Apr 1 0.000 | 0.00
all 4 0.000 | 0.00 | 0.000 | 0.000
2
Nitrate (mg/L) May - Oct 3 010 [0.71| 0.46 | 0.57
Nov - Apr 1 1.00 |1.00 | --- 0.3
all 4 0.10 |1.00| 0.60 | 0.64
Water Temp. (°C) | May -Oct 3 69 |225]| 157 | 178
Nov - Apr 1 99 [ 99 | — | - 218
all 4 69 | 69 | 138 | 129

Don River, German Mills Creek, Leslie Street south of Steeles Avenue
Station # D GM 17.0
(data collected from May 30, 1996 to October 27, 1998)!

Parameter Monitoring | #0bs | Min | Max | Mean? | Median |Guideln [% Meet

Season Guideln

E. Coli (counts/100| May - Oct 5 5 | 1900 | 154 160 100 20%
mL)

Water Temp. (°C) |May -Oct| 5 | 106 | 204 | 143 | 130 213 7%

Obs. = observations.
i.  Samples were not collected during the cold season (Nov.-Apr.)
ii. Geometric mean used for E. Coli.

iii. Approximate upper threshold for cold water fisheries.
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Obs. = observations.

iv. Prior to 1999 samples were not collected during the cold season (Nov.-Apr.)
v. Geometric mean used for E. Coli.

vi. Approximate upper threshold for cold water fisheries.

6.3 SOCIAL ENVIRONMENT

This Section introduces all aspects pertaining to the Social Environment
within the study area. It includes a summary of the land use distribution,
the cultural environment and quality of life indicators such as air quality,
noise and vibration.

6.3.1 Land Ownership Patterns

6.3.1.1 Town of Markham
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The Warden Avenue corridor has, and will continue to evolve in terms of
land uses. In general, land uses are more established in the south end of
the corridor while the north end of the corridor is still undergoing change.

The north end of the Warden Corridor is dominated by Markham Centre.
This comprises the land east of Rodick Road to just west of Kennedy Road
on the south side of Highway 7. This area is designated as a Regional
Centre by the Region of York. For the most part, this land remains vacant,
with the exception of a few spots of development on and around Warden
Avenue, including the Hilton Suites Toronto/Markham Conference Centre &
Spa at 8500 Warden Avenue (500 room facility). On the north side of
Highway 7 east of Rodick Road, new medium density residential
development is occurring around the Town of Markham’s Municipal Offices
at the NE corner of Highway 7 and Town Centre Blvd. On the NE corner of
Highway 7 and Warden Avenue is the Markham Town Square (179,706
SF). IBM is a major land owner on the west side of Warden Avenue.

Hilton Suites, Warden and Highway 7

South of Enterprise Drive and north of Highway 407, major existing
developments include Markham Hydro (west side of Warden) and Motorola

Lands along the Highway 407 were designated as “Parkway Belt West”
lands in the 1960’s and have generally remained vacant since. Most of
these lands are owned by the Ontario Realty Corporation (ORC). South of
Highway 407 between Rodick Road and the north-south hydro corridor,
there are a select number of industrial land owners including Lafarge
(concrete manufacturing), a town storage yard, Magna and Ontario Hydro.
Miller Paving owns the majority of lands west of Rodick Road (86 ha.) and
has indicated that they are interested in redeveloping their property.
Ontario Hydro owns and controls a strip of lands parallel to the north-south
hydro corridor and is planning to expand their hydro transformer station in
this area. Ontario Hydro is also planning to construct a new transmission
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line from 14™ Avenue north, although the status of this project was
uncertain at the time of this EA.

Between the parkway belt lands and Denison Street, the majority of lands
are zone industrial and have been developed for office and light
manufacturing purposes. On the east side of Warden Avenue, tenants/land
owners include Wyeth-Ayerst Canada, Eagle Holdings Limited, Bank of
Nova Scotia, Telecom Inc and Telus. Major occupants on the east include
Novopharm and Erinview Holdings Ltd. One of the most significant
developments along Warden Avenue in this area is American Express, who
occupy the lands east of Warden and south of McNabb Street.

There are currently four vacant parcels of land along Warden Avenue that
have the potential for development including the southeast quadrant of
Warden and 14ht Ave, the northwest corner of McPherson and Warden, the
northeast quadrant of Denison and Warden and a parcel on the west side of
Warden Avenue north of Denison.

Warden Avenue and 14" Avenue — NW corner

South of Denison Street, lands on the west side of Warden Avenue are
industrial and similar to those to the north with a wide variety of office and
industrial uses. Lands to the east of Warden are privately held residential
lots with access from local streets. Just north of Steeles Avenue on the
west side of Warden a new shopping plaza has been developed.

Along Denison Street, lands are generally occupied by single storey
industrial buildings with multiple tenants. Example businesses include:
Michelin, MURCorp, PE Enterprises, MCC Enterprises, Small Businesses,
CWP Solutions.
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Denison Street at Warden Avenue

North of Steeles Avenue the IBM and Liberty Centre Buildings dominate the
landscape on either side of Esna Park Drive. The Liberty Centre site
extends from Esna Park to Victoria Park while the IBM site extends from
Esna Park to the hydro corridor.

6.3.1.2 City of Toronto

The preferred alternative for the Markham N-S link is to utilize existing
corridors in the City of Toronto to connect with the Don Mills Station on the
Sheppard Subway. No changes to existing R.O.W's is planned as part of
the undertaking. Accordingly, the level of detail provided here on land
ownership patterns is not as detailed as the York Region segments;
however there are several land owners that are significant.

South of Steeles Avenue, the Bank of Montreal owns a major parcel of land
between Victoria Park and Pharmacy Avenue. A large portion of these
lands along Steeles Avenue are not occupied by buildings. West of Victoria
Park Avenue is what is known as the Steeles Technology Campus. The
Steeles Technology Campus is a planned 1.3 million square foot
technology office park comprising two existing buildings, two recently
completed buildings, 3381 and 3389 Steeles Avenue East, being Phases |
and Il, respectively and one planned for future development. Further south,
the lands between Highway 404 and Victoria Park Avenue, north of the
Finch Hydro corridor are referred to as the Gordon Baker Business Park.
These lands are home to numerous office towers with tenants such as
Sprint, Motorola, Yamaha, Hummingbird, Volvo, Honeywell, Dell, Sony, and
CAW.

Further south, Seneca College is a major land owner, with its Newnham
Campus stretching from Don Mills Road to Highway 404. Finally, at the
south terminus of the Markham N-S link, Fairview Mall owned by Cadillac
Fairview (2.0 million sqg. ft.) a major land use.
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6.3.2 Land Use Designations

6.3.2.1 Regional Official Plan

The Regional Municipality of York's Official Plan establishes an urban
structure for the region, which is comprised of Regional Centres, which are
connected by Regional Corridors, served by rapid transit.

Map 5, Regional Structure of the Plan designates the lands located at
Highway 7 and Warden Avenue (Markham Centre) as a Regional Centre.
The Plan identifies Regional Centres as focal points, which contain
concentrations of residential, human service, commercial and office
activities. The Plan states that Regional Centres should have the highest
concentration and intensity of uses in the Region. In addition, the plan
intends designated Regional Centres to be compact, pedestrian oriented,
safe and accessible.

Map 5 of York Region’s current Official Plan designates Highway 7 as a
Regional Corridor but not Warden Avenue. The Official Plan does not
make specific reference to rapid transit in the Markham North-South Link
corridor; however, the conceptual transit network identifies a series of
Regional Transit Grid Truck Routes on all major north-south arterials in the
corridor.

The Commissioner of Planning and Development Services (senior
management team) submitted a report to York Region’s Planning and
Development Committee for their February 5, 2003 meeting entitled
“Advancing the Region’s Urban Structure — Policy Principles”. This report
recommended transit supportive development with the highest densities
being located within the Regional Centres. Further it recommended overall
densities in the Regional corridors and centres should achieve an average
density of 2.5 FSI while simultaneously supporting stable residential
communities.

The development of high-density uses in Markham Centre will support the
introduction of a rapid transit system along the Warden Avenue corridor.
Without the development of intensified areas, the extent of potential
benefits from the transit system would not be realized.

With the principles put in place by the Region, it will ensure that the right
form of development takes place that would complement a rapid transit
system and the Region should work proactively and not allow for the
possibility of lower density development along the corridor.
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6.3.2.2 Municipal Official Plans

6.3.2.2.1 Town of Markham

The Markham Official Plan (Office Consolidation, January 1999) outlines
policies of the Town of Markham in regard to land use planning and
development control and establishes a framework for growth management
within the context of senior government policies and initiatives and Town
objectives.

Section 5 addresses policies related to transportation. Transportation
policies are guided by two overall goals:

e “a) to develop a transportation system which will provide for the safe,
convenient and efficient movement of people and goods and

e b) to support a balanced transportation system within which there is
sufficient public transit service to allow the road network to function at
or above capacity.”

To address these goals the Town of Markham has set out policies for public
transit that address transit supportive land use objectives, the use of major
transit rights-of-way and/or exclusive lanes, local and high speed bus
services, commuter rail services and accessibility for physically challenged
persons to public transportation.

While the Markham Official Plan references improved transit, it does not
specifically discuss the Markham North-South Link, which was not identified
until the 2002 Transportation Master Plan.

With the exception of Markham Centre, the Official Plan does not envision
significant changes in land use for the Warden Avenue corridor.

All of the lands South of the Parkway Belt (Highway 407) and north of
Denison Street are zoning Industrial in the Official Plan for Markham.
Industrial means” lands use primarily for manufacturing, assembly,
processing, warehousing, or storage, with associated commercial uses
allowed”.

6.3.2.2.2 City of Toronto

The City of Toronto Official Plan provides a basis for managing change
through sustainable development in the next 30 years. One of the City's
methods of maintaining growth is by improving and putting the existing
infrastructure and services to better use.

Most of the changes in land use in the City of Toronto in the study area will
occur along Sheppard Avenue, which is designated as an “Avenue” in the
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context of the Official Plan. Avenues are corridors along major arterial
streets where transit-supportive re-urbanization can create new
employment and housing and improve local streetscape, infrastructure and
amenities.

The City of Toronto identifies the Gordon Baker Business Park and Steeles
Technology Campus as Employment Areas and the Fairview Mall area as a
Mixed Use Area. The majority of the remainder of the corridor is
designated as Neighbourhoods.

6.3.3 Land Use along the Corridor

6.3.3.1 Residential Neighbourhoods

Residential uses in the Warden Avenue corridor north of Steeles Avenue
are presently limited to the area east of Warden Avenue and South of
Denison Street. Within this neighbourhood, residences virtually all single
detached homes.

Conversely, the Toronto portion of the study corridor is dominated by
residential uses with high density apartments along Victoria Park Avenue
and Don Mills Road south of the Finch Hydro Corridor. Residential
densities are typically highest along the arterials and lower along local
streets and collectors. Many single family homes exist along the Don Mills
corridor.

6.3.3.2 Commercial Areas

For the majority of the Warden Avenue corridor, most commercial uses are
ancillary to the office and industrial developments. There are several
commercial uses, including a grocery store, along Steeles Avenue west of
Warden and again along Woodbine Avenue.

6.3.3.3 Business Areas

A wide variety of business areas exist within the Warden Avenue corridor.
Most of the business uses are employment generators consisting of small
manufacturing firms, technology centres, financial businesses and service-
type businesses. In addition, there are several major businesses included
IBM, American Express and Liberty Health as mentioned previously.

Town of Markham staff have indicated that the employment lands in the
Warden corridor are highly coveted; in particular the low density industrial
buildings are not being built in other areas of the GTA and as a result are in
high demand. Not withstanding this, it was indicated that there is some
potential for intensifying the uses in the existing employment lands.
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6.3.4 Future Development Plans

The majority of future development in the study corridor will take place in
Markham Centre. These lands are covered by OPA 21 which refers to the
area east of the north-south hydro corridor near Rodick Road, north of
Highway 407, west of Kennedy Road and south of Highway 7. OPA 21
outlines the vision for the area, which is to become a “mixed-use Town
Centre development within a live/work environment.”

Outside of Markham Centre, there are no major development plans for
lands along Warden Avenue, although it is anticipated that development
plans will be submitted for the vacant parcels in the near future.

A major development that may occur is the Rodick Road Employment
Lands. The Town of Markham initiated a study for these lands in 2002. In
May 2003, staff submitted a draft Official Plan Amendment to re-designate
the lands from Parkway Belt West to Industrial. This is reflective of the
intent to increase the use of these lands for employment similar to lands to
the south.

6.3.5 Recreation and Tourism Areas

The Warden Avenue corridor does not include many recreation uses.
Outside of the primary corridor, the Markham Theatre is a major recreation
use. It is also anticipated that Markham Centre will include significant
recreation and cultural uses.

Although not a designated park, the Rouge River corridor is a significant
greenspace.

6.3.6 Services and Utilities

The major utilities located in the vicinity of the Warden Avenue alignment
have been identified through direct contacts with the respective companies,
and these utilities are the following:

e TransCanada Pipeline;

e Markham Hydro;

¢ Watermains;

e Sanitary Sewers;

e Enbridge Gas;

e Bell Canada;

e Rogers Cable;

e Futureway Communications Inc.;

e Highway 407 ETR

e Allstream Corporation (formerly AT&T Canada).
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A thorough review of the necessary relocations or modification of utility
plants will be undertaken during the detailed design stage.

Gas mains, Bell Cable (aerial and buried), Rogers Cable and Hydro are
located within the study limits along Warden Avenue, Denison Street, Esna
Park Drive and Victoria Park Drive. Watermain, storm sewer and sanitary
sewer are located within the R.O.W. of Warden Avenue.

Hydro One operates a north-south transmission line west of Warden
Avenue. Enbridge Gas operates a 30 inch diameter natural gas pipeline in
the Hydro One corridor. Enbridge plans to add an additional 36-inch
diameter, extra high pressure natural gas pipeline in this corridor.

407 ETR operates both a fibre optic cable and power distribution system on
Warden Avenue and Highway 407 ETR. The main east west fibre optic
cable for the 407 ETR crosses Warden Ave on both the north and south
side of the structure.

6.4 CULTURAL HERITAGE RESOURCES

This section summarizes the main feature of the Cultural Heritage
Resources found within the study area. It presents a synopsis of the
historical development of the study corridor and identifies built heritage
features and cultural landscape units that may be affected by the
undertaking.

A full report on Built Heritage and Cultural Heritage Landscapes can be
found in Appendix F.

6.4.1 Environmental Assessment & Cultural Heritage
Resources

The need for the identification, evaluation, management and conservation
of Ontario's heritage is acknowledged as an essential component of
environmental assessment and municipal planning in Ontario.

This analysis of cultural heritage resources in the study area addresses
those above-ground, person-made heritage features over 40 years old. The
application of this rolling forty year principle is an accepted federal and
provincial practice for the preliminary identification of cultural heritage
features that may be of heritage value. Its application does not imply
however that all built heritage features or cultural landscapes that are over
forty years old are worthy of the same levels of protection or preservation.
The analysis throughout the study process addresses that part of the
Environmental Assessment Act, subsection 1(c), that defines “environment”
to include:
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“...cultural conditions that influence the life of humans or a
community”; as well as, “any building, structure, machine or other
device or thing made by humans”.

Roadway design and construction may potentially affect cultural heritage
resources in a number of ways. The effects may include displacement
through removal or demolition and/or disruption by the introduction of
physical, visual, audible or atmospheric elements that are not in keeping
with the character of the cultural heritage resources and, or their setting.

6.4.1.1 Historical Development Overview

The British Government bought the territory that became York County from
the native Mississaugas in 1788. The County, which was created as a
territorial unit and electoral division within the Home District in 1792,
included the townships of York, Markham and Scarborough.

In the 20" century York Township was subdivided with the creation of the
Township of North York as a separate municipality in 1922. North York
Township became a Borough in the Regional Municipality of York in 1954,
With the creation of Metropolitan Toronto in 1967, North York and
Scarborough became Boroughs within that governmental unit. North York
became and a city in 1979. Scarborough Township a city in 1983. The City
of North York and the City of Scarborough became part of the City of
Toronto on January 1, 1998. Markham Township became the Town of
Markham in the Region of York in 1971.

6.4.1.2 19th Century Development

York Township and North York

York Township, which was surveyed in 1793, extended from Scarborough
Township on the east to the Humber River in the west and from the
Lakeshore North in the south to Steeles Avenue in the north. The Town Of
York was set aside as a separate municipal entity on the lakeshore to the
west of the Don River. As various parts of York Township were
amalgamated into the City Of Toronto, the northeast corner of the township
thrived as an agricultural community with a few crossroad hamlets such as
L’Amoreux and O’Sullivan‘s Corners on Victoria Park Road at Finch Avenue
and Sheppard Avenue, respectively. Victoria Park Avenue, formerly Dawes
Road, was an early north-south land transportation route in the area as well
as the boundary between Scarborough Township and York Township. The
Zion Primitive Methodist Cemetery (L’Amoreaux) was built on the north side
of Finch Avenue to the east of Don Mills Road east around 1854. The
church building was constructed in 1873.
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Scarborough Township

Augustus Jones first marked out the front of Scarborough Township for
survey in 1791. The rest of the township was surveyed between 1793-95.
The first settlers located along Kingston Road. The northwest corner of the
Township was largely settled from the 1830s onwards as an agricultural
area with a few crossroad hamlets. Sheppard Avenue, Finch Avenue,
Passmore Road and Steeles Avenue were opened as east-west township
roads by the mid 19" century. The north-south roads of Victoria Park,
Kennedy, Pharmacy, Warden and Birchmount were opened for local traffic
by the 1870s.

Markham Township

William Berczy was granted 64,000 acres in Markham Township as part of
Lieutenant-Governor John Graves Simcoe’'s settlement plan for Upper
Canada. Under Berczy's leadership German settlers arrived in Upper
Canada from New York State and were assigned land in the newly
surveyed township by the winter of 1794-95. An immigration initiative of
French émigrés under Comté de Puisaye settled in Markham along Yonge
Street in 1798. Most of the émigrés had returned to France by 1815.
Pennsylvania German settlers under Peter Reesor’s leadership came to
Markham in the early 1800s. British and American immigrants began
settling in the township circa 1820. Most of the land is quickly cleared for
agricultural use. Smith’s Canadian Gazetteer (1846) describes Markham
Township as “...well-settled, and contains many excellent and well
cultivated farms”.

As transportation improved along Yonge Street along with a growing
population, urbanization occurred. By 1857, most of the township had been
cleared of timber and the land was under cultivation. Several 19" century
historical hamlets and settlements including Brown’s Corners, Unionville,
Markham and Locust Hill were established along the present Highway 7.

6.4.1.3 20th Century Development

For the most part the Townships of North York, Scarborough and Markham
remained agricultural in use and retained their rural in character during the
first half of the 20™ century. A major intervention in the landscape occurred
in the early 20" century when the Ontario Department of Highways
extended Highway 7 easterly from Brampton, through the Townships of
Vaughan and Markham and then onto to Highway 12 at Brooklin and
Peterborough in 1927.

At the end of World War Il North York still comprised a few small population
centres separated by large areas of farmland. This rapidly changed
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between 1945 and 1967 as residential suburbs were built at a rapid pace
for the families of W.W. Il veterans and the influx of immigrants to the
Toronto area. The land north from Sheppard Avenue to Steeles Avenue
and east from Leslie Street to Victoria Park Avenue was largely developed
by the 1970. As part of the development Don Mills Road was extended
north of Sheppard Avenue between Leslie Street and Woodbine Avenue in
the 1940s. The Highland Memory Gardens Cemetery was established to
the east of Woodbine Avenue south of Steeles Avenue in 1949. Highway
401 was opened through North York in the 1950s and the area to its north
was rapidly developed. The residential suburb of Don Mills was developed
to the south of the study area by 1960. Highway 404 was built in the late
1970s along Woodbine Avenue below Steeles Avenue. Don Mills Road was
extended north between Finch Avenue and Steeles Avenue at this time and
present entrance to Highland Memory Gardens Cemetery from Don Mills
Road was established.

In the 1950s the character of the area began to undergo a perceptible
change in land use with the development of residential subdivisions,
commercial areas and individual residential subdivision. Urbanization along
Highway 7 accelerated in the late 1980s and 1990s.

The Province of Ontario downloaded significant portions of Highway 7 in
1997-1998. Highway 407 was opened in June 1997. The responsibility for
Highway 7 was transferred to the Region of York from Highway 404
easterly to Highway 48 in Markham in January 1998.

6.4.2 Cultural Landscapes & Built Heritage Features

The Ontario Heritage Act gives the Ontario Ministry of Culture (MCL) the
responsibility for the conservation, protection and preservation of Ontario’s
culture heritage resources. Section 2 of the Ontario Heritage Act charges
the Minister with the responsibility to,

“...determine policies, priorities and programs for the conservation,
protection and preservation of the heritage of Ontario”

The Ministry of Culture describes heritage buildings and structures, cultural
heritage landscapes and archaeological resources as cultural heritage
resources. Since cultural heritage sources may be adversely impacted by
both public and private land development, it is incumbent upon planning
and approval authorities to consider heritage resources when making
planning decisions.

Two MCL guidelines assist in the assessment of cultural heritage resources
as part of an environmental assessment. They are, Guideline for Preparing
the Cultural Heritage Resource Component of Environmental Assessments
(October 1992), and, Guidelines on the Man-Made Heritage Component of
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Environmental Assessments (1980). The Guidelines on the Man-Made
Heritage Component of Environmental Assessments state:

“When speaking of man-made heritage we are concerned with
works of man and the effects of his activities in the environment
rather than with moveable human artifacts or those environments
that are natural and completely undisturbed by man.”

Both Guidelines state that one may distinguish broadly between two basic
ways of visually experiencing cultural heritage resources in the
environment, that is, as cultural landscapes and as built heritage features.
Cultural landscapes units are a geographical area perceived as a collection
of individual person-made built heritage features set into a whole such as
historical settlements, farm complexes, waterscapes, roadscapes, railways,
etc. They emphasize the interrelationship of people and the natural
environment and convey information about the processes and activities that
have shaped a community. Built heritage features are individual, person-
made or modified, parts of a cultural landscape such as buildings or
structures of various types, cemeteries, planting and landscaping
structures, etc.

The MCL Guidelines describe the attributes necessary for the identification
and evaluation of any discrete aggregation of person-made features or
cultural landscapes and the attributes necessary for the identification and
evaluation of cultural features or built heritage features. Aggregations of
individual cultural features usually form areas of homogenous character
such as a rural area, a village, and a streetscape, etc. Heritage attributes,
in relation to a property, are defined in the OHA as the attributes of the
property that cause it to have cultural heritage value or interest.

6.4.2.1 Assessment Methodology and Highlights

For the purposes of this built heritage and cultural heritage landscape
assessment of alternative routes for York Rapid Transit Plan and Markham
North-South Link Unterman McPhail Associates undertook the following
tasks:

e the identification of major historical themes and activities of the study
area through historical research and a review of historical mapping;

o the identification of built heritage features and cultural heritage
landscape within the Markham North-South Link study area through
historical themes and mapping;

e a windshield survey of the North-South Link study area from to identify
any of built heritage features and principal cultural heritage landscape
within and adjacent to the study corridor area; and,
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e preparation of an existing conditions report for the proposed transitway
route alignment; and,

e evaluation of the impacts to the preferred transitway route alignment
alternatives/link.

6.4.3 ldentification of Built Heritage Features & Cultural
Heritage Landscapes

For the purposes of built heritage feature and cultural heritage landscape
identification, this section provides a brief description of the existing
environment, the principal built heritage features and the principal cultural
heritage landscapes identified within the Markham North-South Link study
area

6.4.3.1 Description of the Existing Environment

The North-South Link study area is located within two municipalities,
namely, the Town of Markham and the City of Toronto, The character of the
study is primarily one of late 20" century urban development consisting of
residential, commercial, industrial areas and discrete of parkland or open
spaces, and linear transportation corridors such as roads and railway lines.
The CN Railway maintains two lines, one freight line crosses east—west and
a north-south GO Transit line servicing Markham and Stouffville in the study
area.

Individual 19" century and early twentieth century buildings of varying types
are located within the study area. Usually these cultural heritage resources
indicate the location of former 19" or twentieth farm complexes or historical
settlements. Late twentieth century commercial and municipal development
and access roads to residential subdivisions are prominent features in the
study area.

6.4.3.2 Description of Identified Built Heritage Features (BHF) and
Cultural Heritage Landscapes (CHL)

Table 6-11 lists the cultural heritage landscapes and built heritage features
that were identified as standing within or beside the preferred alternative
route within the Markham North-South Link study area. Generally the
cultural heritage features are numbered from north to south and the
locations are shown on Figure 6-3: Route Alternative Considered with
Existing Heritage Conditions.

Three (3) cultural heritage landscapes, all cemeteries, were identified within
the preferred alternative route. One (1) built heritage feature, residence,

was identified.
Table 6-11
Cultural Heritage
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Number

Feature

Type

Location/Description

1

CHL

Cemetery

The Bethel Cemetery/Lunau Cemetery I
Located N The Town Of Markham (Part Of N.E
Y Lot 8, Conession4) On The West Side O
Warden Avenue, North Of 14" Avenue Nea
The Highway 407 Ramp Entrance.

CHL

Cemetery

St. John’s 5™ Line Cemetery (West Part Of Lo
2, Concession 5, Town Of Markham). It I
Located On The East Side Of Warden Avenue
North Of Steeles Avenue.

CHL

Cemetery

The Zion Primitive Methodist Cemetery Locatet
(E. ¥2 Of Lot 21, Concession 3e, City O
Toronto) On The North Side Of Finch Avenue
East, East Of Don Mills Road. Ontario Heritage
Act Designated Church Building.(1980)

BHF

Residence

No. 8303 Warden Avenue is listed ir
Markham Inventory of Heritage Buildings. The
building is set back from the road right-of

way.

Note:
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BHF
cLu

Built Heritage Feature

Cultural Landscape Unit

Figure 6-2
Built Heritage

6.4.3.3 Public Consultation and Recognition

The Town of Markham and City of Toronto were not contacted directly as
part of this project. Each municipality was represented on the TAC of the
project.

All designated and listed heritage buildings within the study area and
heritage conservation districts within the study area were noted. Individual
heritage features within the heritage conservation districts were included
within the noted cultural heritage landscape. There are no national or
provincially recognized built heritage features along the preferred alignment
alternative in this study area.
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Recognized heritage buildings and landscape within the study area noted
below and described in Tables 1 and 2.

Town of Markham

The residence located at No. 8303 Warden Avenue is listed in Markham
Inventory of Heritage Buildings. This information was confirmed in
conversation with the Heritage Planner for the municipality.

The Ontario Genealogical Society, Toronto Branch, has recorded three

cemeteries along the preferred rapid transit alignment.

o Bethel Cemetery/Lunau Cemetery is located in the Town of Markham
(Part of N.E. Lot 8, Conession4) on the west side of Warden Avenue,
north of 14™ Avenue near the Highway 407 ramp entrance. It was
opened in 1862.

e St. John’s 5" Line Cemetery (West Part of Lot 2, Concession 5, Town
of Markham) is located on the east side of Warden Avenue north of
Steeles Avenue. The cemetery is now part of a larger, more recently
developed cemetery.

e Zion Primitive Methodist Cemetery is located (E. of Lot 21, Concession
3E, City of Toronto) on the north side of Finch Avenue East, east of
Don Mills Road. The church structure on the site is designated under
the Ontario Heritage Act.

City of Toronto

The Zion Church, which is located at 1650 Finch Avenue East, is
municipally designated (December 15, 1980) under the Ontario Heritage
Act and is included in the City of Toronto Inventory of Heritage Buildings.

Bethall Cemetery — Warden Avenue and Highway 407
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St. John’s 5t Line Cemetery — Warden Avenue and Denison Street

6.4.4 Archaeological Resources

The detailed report examining the potential for Archaeological resources
within the study area is presented in Appendix J.

6.4.4.1 Previous Archaeological Research and Retained Sites

Three sources of information were consulted in order to compile an
inventory of archaeological resources in the vicinity of the study area: the
site records for registered archaeological sites (housed at the Ministry of
Culture), published and unpublished documentary sources, and the files of
Archaeological Services Inc.

In Ontario, information concerning archaeological sites is stored in the
Ontario Archaeological Sites Database (OASD) maintained by the Ontario
Ministry of Culture. This database contains archaeological sites registered
within the Borden system. Under the Borden system, Canada has been
divided into grid blocks based on latitude and longitude. A Borden Block is
approximately 13 kilometres east to west, and approximately 18.5
kilometres north to south. Each Borden Block is referenced by a four-letter
designator, and sites within a block are numbered sequentially as they are
found. The study area under review is located in Borden Blocks AkGt and
AlGt.

The assessment only included portions north of Steeles Avenue as no
construction is planned in the City of Toronto. According to the OASD,
there are no previously registered sites within the study area. A total of
twenty sites, however, have been registered within approximately two
kilometres of it (Table 6-12).
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Table 6-12
Archaeological Sites Within ~2 Kilometres Of The Study Area

ﬁglrden Site Name g:fli':il;rt?g:emporal Site Type Researcher(s)
AkGt-21  |Hood Undetermined  Pre- | Campsite V. Konrad
contact
AkGt-53 |Alexandra |Late Woodland Village ASI* 2001
AkGu-22 |Held Undetermined  Pre- | Campsite V. Konrad
contact
AkGu-26 |Fieheller Undetermined  Pre- | Campsite , |V. Konrad MPP**
contact 1986
AlGt-194 |SLF Undetermined  Pre- | Isolated Findspot G. Warrick 1991
contact
AlGt-211 |CNR Historic Euro | Homestead W.B. Stewart 1995
Uxbridge 2 | Canadian
AlGt-219 | J.J. Lunau 1 |Historic Euro | Homestead W.B. Stewart 1995
Canadian
AlGt-235 |CNR Historic Euro | Homestead W.B. Stewart 1995
Uxbridge 3 | Canadian
AlGt-236 | J.J. Lunau 2 | Historic Euro | Homestead W.B. Stewart 1995
Canadian
AlGt-239 Undetermined  Pre |Isolated Findspot ASI| 1997
contact
AlGt-262 Undetermined  Pre |Isolated Findspot ASI| 2000
contact
AlGt-263 Undetermined  Pre |Isolated Findspot ASI 2000
contact
AlGt-264 Undetermined  Pre |Isolated Findspot ASI 2000
contact
AlGt-265 Undetermined  Pre |Isolated Findspot ASI 2000
contact
AlGt-266 Undetermined  Pre |Isolated Findspot ASI 2000
contact
AlGt-267 Historic Euro | Homestead ASI 2000
Canadian
AlGu-24 | Nicholson |Woodland Village A.J.Clark 1930,
MPP 1986,V.
Konrad 1972
AlGu-220 Late Archaic Isolated Findspot ASI 1999
AlGu-221 Undetermined  Pre |Isolated Findspot ASI| 1999
contact
AlGu-222 Undetermined  Pre |Isolated Findspot ASI| 1999
contact

*ASI- Archaeological Services Inc. **MPP — Mayer, Pihl, Poulton & Associates

The Stage 1 archaeological resource assessment for the York Rapid
Transit Program -- Markham North-South Link Transitway determined that
although 20 archaeological sites have been registered within two kilometres
of the 2.5 kilometre long study corridor, none are immediately adjacent to or
within the study area. Additionally, a review of the general physiography
and local nineteenth century land use of the study area suggested that it
exhibits archaeological site potential.
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A field review conducted by ASI in July 2005 determined that almost the
entire study area is disturbed. Existing roads have typically disturbed urban
rights-of-way, and adjacent lands are almost entirely developed as
commercial and industrial properties. In light of these results, the following
recommendations are made:

1. Prior to any land-disturbing activities in the vicinity of the St.
Johns Cemetery on the east side of Warden Street south of the
Denison Street intersection (STA 10+950), the construction impact
area (Figure 3-1 of Appendix J) should be subject to Stage 3
investigation. Such work would entail the controlled removal of
overburden by a Gradall or backhoe equipped with a smooth
bucket under the supervision of a licensed archaeologist. If,
following shovel-shining of the exposed subsoil, no burial shafts are
observed, a recommendation will be made to the appropriate
government agencies that the construction impact area be cleared
of any further archaeological concern. Alternatively, any earth-
moving construction activity in the vicinity should be monitored by a
licensed archaeologist. Should any burials be encountered within
this area, avoidance of these features should be considered the
preferred mitigative option.

2. In the vicinity of the Bethel Lunau Cemetery (STA 13+100), the
limit of construction at the top of the ramp should be fenced to
avoid impact in the vicinity of the cemetery. Construction impact
should extend no further south or west than STA 13+149.80 as
depicted in Figure 3-9 in Appendix J.

3. With the exception of the concerns regarding the St. Johns and
Bethel Lunau Cemeteries detailed above, the balance of the study
area (Figures 3-1 to 3-10) does not require any additional
archaeological assessment and should be considered free of
further archaeological concern.

4. Should deeply buried archaeological remains be found during
construction activities, the Heritage Operations Unit of the Ministry
of Culture should be immediately notified.

5. In the event that human remains are encountered during
construction, the proponent should immediately contact both the
Ministry of Culture, and the Registrar or Deputy Registrar of the
Cemeteries Regulation Unit, Ministry of Consumer and Business
Services.
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6.5 EXISTING NOISE AND VIBRATION LEVELS

This Section presents the results of the background noise and vibration
monitoring within the study area. The detailed report for these topics can be
found in Appendix G.

6.5.1 Predominant Land Uses

From a noise and vibration point of view, the predominant land use within
the study area consists of a mix of residential, commercial, industrial,
institutional and park/open space land uses. While the majority of the study
area below 14™ Avenue is generally built-out, much of the northern portion
of the study area is under-development or planned for development. For
the most part, the areas adjacent/closest to the Markham North South
Corridor along the entire route are characterized by commercial or industrial
uses. Residential uses are generally set back from Sheppard Avenue,
Finch Avenue and Steeles Avenue. Most of the residential neighbourhoods
are typical of newer suburban areas with houses focusing on local streets
or backing onto arterial roadways. The study area also contains several
business parks as well as older industrial areas situated north of Steeles
Avenue between Highway 404 and Kennedy Road. Several office and
institutions including elementary and secondary schools, and churches are
also located within the study area or along the corridor.

6.5.2 Approach Used

Noise limits applicable to transit development projects are contained in
provincial protocols and the Ontario Model Municipal Noise Control By-law.
Local municipal noise control by-laws also contain time and place
restrictions on construction activities that in turn may have implications for
such undertakings.

To determine the appropriate noise requirements for this project, meetings
were held with the various relevant representatives from the Ontario
Ministry of the Environment, including the Ministry’'s Environmental
Assessment and Approvals Branch, Central Region Office and Air and
Noise Unit. On the basis of these consultations, and the review of existing
protocols for other transit projects, specific protocols for noise and vibration
were developed for assessing this project. These are:

o for existing/future noise, the impact were established based on the
higher of either a daytime limit of 50 dBA or existing levels, and that
nighttime limits be based on the higher of either 45 dBA or existing
levels, determined either by traffic noise predictions and/or
measurements;
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¢ that mitigation be considered if the existing established sound levels at
the closest receptor be exceeded by > 5 dBA;

e stationary noise sources be assessed in accordance with NPC-205;

e construction noise be assessed in accordance with NPC-115; and

e vibration impact be assessed in accordance with the MOEE/TTC
Protocol.

Table 3.1 of the detailed report summarizes the key criteria specified in the
above mentioned protocols and additional details on NPC-205 and NPC-
115 are included in Appendix A of that report. Information on sound level
terminology is also contained in this appendix.

6.5.3 Traffic Noise Prediction Results for Existing Conditions
Table 6-13 below shows the traffic noise prediction results for existing
conditions (2003) at the closest receptor location for each of the road

segments that were retained for the study for both daytime and nighttime.

Table 6-13
Predicted Existing Daytime and Nighttime Traffic Noise Levels

Predicted Sound Level | Closest Receptor
Location (dBA) Distance
Nighttime | Daytime (m)
Northeast of Warden Avenue/Cedarland Drive 53 61 34
Southeast of Warden Avenue/Denison Street 52 60 22

The table shows high daytime and nighttime sound levels at both receptor
locations along the corridor. The high existing noise levels reflect the high
traffic volumes on Warden Avenue.

6.5.4 Sound Level Monitoring at Receptor Locations

The monitoring program consisted of 53 and 73 hours of noise monitoring
at R1 and R2 in proximity to Warden Avenue as shown on Table 6-14
below. The receptor locations are shown below. The monitoring locations
were selected based on their proximity to the preferred route and their
potential to be affected by lane realignment on Warden Avenue.

Table 6-14
Summary of receptor locations

Receptor # Address Monitoring Date | Monitoring Hours
1 8293 Warden Avenue February 5-7 53
2 12 Epping Court February 4-7 73
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6.5.5 Background/ambient Sound Level Monitoring Results

The background sound level monitoring program was carried out in
accordance with the procedures specified in Publication NPC-103. The
monitoring was scheduled to include weekdays and weekends. However,
most of the monitoring was conducted on weekends to obtain
conservatively low background levels.

The detailed monitoring results are included in Appendix C of the Noise and
vibration report. The data indicate that for the most part, daytime (7 am —
11 pm) sound levels at the receptors along the Yonge Street Corridor
exceeded 50 dBA. Even at night time (11 pm — 7 am), the minimum
measured sound levels were generally higher than 50 dBA.

The detailed monitoring results are detailed in Appendix G of the main
report show the following key trends:

e consistently high sound levels during the daytime until at least midnight;

e lowest sound levels were generally recorded between 2 am and 5 am;

o weekend sound levels were generally lower than weekday sound
levels;

e sound levels were highest for receptors closest to Yonge Street; and

¢ the range and distribution of sound levels at the monitoring locations
indicate that the sound environment at these locations is typical of a
“Class 1 Area” as defined earlier in Chapter 3.

6.5.6 Comparison of Traffic Noise with Measured Background
Noise Levels

To assess the impact of road traffic noise at the receptor locations, a
comparison was made between the measured background sound levels
and STAMSON predicted sound levels at the same locations, based on the
AADT traffic volumes. Equivalent daytime (16 hrs) and nighttime (8 hrs)
Leq sound levels were calculated for all complete days (24 hrs) of
monitoring. The results are summarized in Table 6-15 below.
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Table 6-15
Comparison of Measured With Predicted Traffic Noise Levels
Measured Equivalent | Predicted Leq Closest
Daytime (16 hr) and | Sound Levels from | Receptor
5 Monitoring Nighttimes (8 hr) Legq AADT Traffic Distance
IS Address Date Sound Level Volumes
o
- (dBA) (dBA) (m)
Day Night Day Night
February 5 58 52
8293 Warden
1 Avenue February 6 58 56 65 57 34
February 7 65 N/A
February 4 60 58
, February 5 59 52
2 |12 Epping Court 61 53 22
February 6 58 56
February 7 62 N/A

NA- not available

The data in the table show that the predicted daytime and nighttime traffic
noise levels are most often within the range of the average measured
sound levels at each receptor location, indicating the strong influence of
road traffic on existing sound levels. However, as noted earlier, there are
other factors which impact existing sound levels including institutional,
commercial and industrial buildings in close proximity to the receptors.

6.5.7 Existing Vibration Levels along Warden Avenue

Background noise levels were measured as part of the detailed noise and
vibration study at same two locations chosen for vibration measurements.
The vibration levels were measured on the ground surface through a
mounted accelerometer. The accelerometer was connected to a vibration
meter, whose output drove a paper chart. The whole system was calibrated
using a Bruel and Kjaer vibration calibrator. The calibrator produces a level
of 10 mm/sec velocity at 160 Hz.

The vertical vibration at both locations was collected over a 20-minute
period. The period included pass-bys (at various speeds) of cars, vans,
buses and trucks of various sizes. The results shown in Figures 6.1
through 6.8 in Appendix K present a sample of the collected data. The
results show that there are no perceptible vibration levels from existing
traffic at the closest sensitive receptor locations along the Markham North
South Corridor. Most of the values are well below 0.1 mm/sec. This is as
expected since the traffic basically consists of rubberized-tire vehicles and
the levels from such traffic is negligible unless there are some anomalies,
such as an expansion joint, in the roadbed. The only vibration sensation
that was detected by the transducer occurred when the equipment operator
tapped adjacent to it.
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6.6 AIR QUALITY

This section presents a brief description and the results of the air dispersion
modelling in order to assess the air quality within the study area. A detailed
report on Air Quality Impacts can be found in Appendix K.

Air quality is a measure of the number of molecules of a chemical in a given
volume of air, namely the concentration of the chemical constituent.

In order to assess the future air quality resulting from this project, a two
level approach was used. The modelling methodology will be introduced in
a later section, Section 6.6.2.

6.6.1 Existing Environmental Conditions

Data on existing environmental conditions was collected and applied in the
air dispersion modelling for the study area. These data include:

e Climate and Meteorological Data;

e Air Quality Standards;

e Historical and Measured Air Quality Data;
e Predicted Atmospheric/Vehicle Emissions;
e Odours from Diesel Exhaust; and,

e Greenhouse Gas Emission.

6.6.1.1 Climate and Meteorological Data

The key parameters of the meteorological and climatological conditions that
must be taken into account are wind, temperature and atmospheric
structure.

Wind

wind fluctuations over a very wide range of time and space scales
accomplish dispersion and strongly influence other processes associated
with it. There are two significant components — direction and speed.

Direction

Wind direction is reported as the direction from which the wind blows and is
based on surface (10 m) observations. Over the course of a year, wind
usually blows in all directions, but with varying frequencies. Certain
directions occur more frequently than others. These are known as the
prevailing wind directions.
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Figure 6-3 presents a wind rose for Pearson International Airport for the
years 1996 - 2001. Wind direction in the area varies considerably over the
period. The prevailing winds are from the north and the west, with winds
blowing from these sectors approximately 45 percent of the time. A single
year of meteorology (2001) was used. The year 2001 was used because it
was the base year for the study and it is the same year of traffic counts
used for emission calculations.

Figure 6-3
Wind Rose for Pearson International Airport 1994-2001

Figure 6-3
Wind Rose for Pearson International Airport 1994-2001

Wind Direction Frequency (%)

1996-2001

2001

1996-2001

2001

Percentage of Calms =5.23 %

Speed

The concentration of dust in the air decreases with increasing wind speed,
as a result of dilution and good dispersion of gases and particles throughout
the atmosphere. The distribution of average wind speed at the Pearson
International Airport station is presented in Figure 6-3. The average wind
speed, based on the 1996-2001 period, is 4.0 m/s, with calms (i.e. wind
speeds less than 1 m/s) occurring approximately 5% of the time.
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Temperature

There are two key temperature effects that influence air quality —
temperature near the surface and temperature aloft.

Temperature Near the Surface

Temperature near the surface can greatly affect dispersion of particulates.
When it is hot, the surface can dry out making particulate available to be
picked up by the wind. Cool temperatures, on the other hand, enable the
surface to retain moisture longer, reducing windblown dust. The project
location is typical of the Southern Ontario lakes region with relatively cool
spring and fall seasons, hot humid summers and cold, wet winters.

Temperature Aloft

The change in temperature vertically is a key controlling parameter in the
dispersion of gases and particles.

Atmospheric stability is an inherent feature of the vertical temperature
structure. It is a measure of the amount of vertical motion in the
atmosphere, and hence the atmosphere’s ability to mix pollutants. A stable
atmosphere has little vertical motion (is less turbulent) and cannot disperse
pollutants as well as a more turbulent, unstable atmosphere. A number of
classification schemes have been developed for describing stability classes.
The details of the classification schemes can be found in Appendix K
Section 2.1.3.

A statistical summary of the atmospheric stability using the Turner method,
based on the results of the PCRAMMET Model (U.S. EPA regulatory
meteorological pre-processor) is presented in Table 6-16. This table
outlines the distribution of stability classes for Pearson International Airport
for the 1996 to 2001 period. Stable conditions can produce higher
concentrations near the ground because of reduced vertical mixing. These
conditions occur approximately 30% of the time.

Table 6-16
Stability Class Distribution 1996-2001 Toronto Pearson Int'l Airport
Period
Stability 1996 1997 | 1998 | 1999 2000 2001 Average
A 0.72 0.73 | 0.65 031 0.36 0.34 0.52
451 45 483 4.32 3.95 4,07 4.36

9.57 10.26 | 11.35 | 11.54 10.47 10.43 10.60
545 55.67 | 51.82 | 53.15 58.34 58.25 55.29
1349 | 1323 | 1451 | 1453 13.66 13.67 13.85
17.21 | 1561 | 16.85 | 16.15 13.21 13.22 15.38

M m|OlO|m
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Atmospheric Structure

The structure of the atmosphere is also defined by the vertical temperature
change in another fundamental way — by setting a limit on the vertical
dimension through which pollutants can mix.

This vertical extent through which a plume of pollutants can be mixed is
called the “mixing height”. With a higher mixing height there is a larger
volume of air available within which the pollutants can mix, producing lower
concentrations. With a lower mixing height, the plume may become
trapped close to the ground, resulting in higher concentrations.

For modelled 1-hour ground level concentrations as opposed to the annual
and 24-hour average, mixing height can be very important. The use of
variable mixing heights, that are as close as possible to the actual
conditions, improves the ability of the model to accurately predict
downwind concentrations.

Mixing height is calculated from the vertical temperature profile measured
by weather balloon ascents. The data measured in Buffalo, the closest
upper air station to Toronto, is representative of conditions over Toronto
since mixing height is a regional parameter.

The surface values and the twice-daily upper air measurements are
processed through the U.S. EPA meteorological pre-processor
(PCRAMMET) to combine surface and upper air measurements into the
hourly mixing heights, which are required by the model. Mixing heights
calculated to be less than 10 m, were set to 10 m.

6.6.1.2 Air Quality Standards

Total Suspended Particulate (TSP)

Total Suspended Particulate (TSP), is often used to characterize air quality
near a dust source. TSP is measured with a high-volume (Hi-Vol) sampler
over 24 hours and consists of particles less than 44 pm in diameter. An
annual average is calculated as the geometric mean of these samples
measured every six days.

Under Ontario Regulation 337, an ambient air quality criterion is set for

TSP. The ambient air quality criterion for TSP is 120 ug/m3 averaged over

24 hours, and the annual geometric mean of the 24-hour samples is 60
3

pa/m®.

The air quality criteria for TSP are summarized in Table 6-17.

Table 6-17
Provincial Air Quality Criteria for TSP

Provincial: Ontario Ministry of the Environment

Pollutant Averaging Period Ambient Air Quality Criteria
Total Suspended 24 hours 120 pg/md
Particulates (TSP) 1year* 60 g/
Y% hour POI 100 pg/md

Source: MOE (1999)
* Geometric Mean

The ambient TSP standards and criteria were set to prevent a reduction in
visibility. Particles with a radius of 0.1 to 1.0 um are most effective at
reducing visibility. In a rural area where particulate levels are on the order
of 30 pg/m®, the visibility would be about 40 km. At 150 pg/m®, a common
urban concentration, the range would be reduced to about 8 km (NAPCA
1969). The MOE 24-hour criterion of 120 ug/m? is based on a visual range
of about 10 km.

It is noted that TSP was not assessed in detail as part of this study because
the larger particles only affect visibility, while PM10 and PM2.5, discussed
below, have been associated with health impacts.

Fine Particulate Matter PM;, and PM. 5

Many studies over the past few years have indicated that fine particulate
matter (PMy, and PM,s), a mixture of chemically and physically diverse
dusts and droplets, in the air is associated with various adverse health
effects in people who already have compromised respiratory systems such
as asthma, chronic pneumonia and cardiovascular problems. However, the
available studies have not been able to link the adverse health effects in
such people to any one component of the pollution mix.

The current 24-hour regulatory limits for fine particulate matter are
presented in Table 6-18 as follows:

Table 6-18
Air Quality Criteria for PMio and PMzs

Provincial: Ontario Ministry of the Environment

Pollutant Averaging Period Guideline Level Ambient Air Quality Criteria
PMio 24 hours Ontario Interim 50 pg/m?3
PM 25 24 hours Proposed CWS 30 pg/m3
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Dustfall

In developing an Ambient Air Quality Criterion (AAQC) for dustfall of 7
g/m2/30 days, the MOE used soiling data (e.g. surface build-up of dust)
from various Ontario towns between 1951 and 1955, which indicated areas
of relatively low soiling (11 to 15 g/m2/30 days), relatively moderate soiling
(17 to 24 g/m?/30 days) and relatively heavy soiling (26 to 34 g/m?/ 30 days)
(WHO, 1961). The air quality criteria for dustfall are summarized in Table
6-19.

Table 6-19
Air Quality Criteria for Dustfall

Provincial: Ontario Ministry of the Environment

Pollutant Averaging Period Ambient Air Quality Criteria
1 month 7.0 g/m?/30 days
Dustfall
1year+ 4.6 g/m%30 days

Source: MOE (2001a)
+ Arithmetic Average

Criteria Air Contaminants (NOy, SO,, CO, O3)

Criteria Air Contaminants (CACSs), including nitrogen oxides, sulphur oxides
and carbon monoxide are common air pollutants released into the air
typically by activities such as the combustion of fossil fuels.

Nitrogen dioxide (NO,) is a reddish brown, highly reactive gas that is formed
in the ambient air through the oxidation of nitric oxide (NO). Nitrogen
oxides (NOy), the term used to describe the sum of NO, NO, and other
oxides of nitrogen, play a major role in the formation of ozone (O).

Sulphur dioxide (SO,) is a colourless gas that smells like burnt matches. It
can be oxidized to sulphur trioxide, which, in the presence of water vapour,
is readily transformed to sulphuric acid mist. SO, can be oxidized to form
acid aerosols. SO, is a precursor to sulphates, which are one of the main
components of respirable particles in the atmosphere.

Carbon monoxide (CO) is a colourless, odourless, and at high levels a
poisonous gas, formed when carbon in fuel is not burned completely. Itis a
component of motor vehicle exhaust, which contributes about 60 percent of
all CO emissions nationwide. High concentrations of CO generally occur in
areas with heavy traffic congestion.

Ozone (O,) is formed via a complex, non-linear chain of photochemical
reactions involving reactive species of VOCs, NO, and the hydroxyl radical
(OH). The amount of O; formed depends on the strength of the sunlight,
the concentrations of NO, and the availability of OH radicals to drive the
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reaction mechanisms. Oj toxicity occurs in a continuum in which higher
concentrations, longer exposure duration, and greater activity levels during
exposure cause greater effects. Short-term acute effects include
pulmonary function changes, increased airway responsiveness and airway
inflammation, and other symptoms.

The MOE AAQCs for NO,, SO,, CO and O3 are shown in Table 6-20.

Table 6-20
MOE Ambient Air Quality Criteria for Criteria Air Contaminants
Ambient Air Quality Criteria (AAQC)

Compound CAS No Annual 24-hour 8-hour 1-hour

(ngmd) | (pgim?) |  (wgm) (ug/m?)
Nitrogen Oxides 10102-44-0 NS 200 NS 400
Sulphur Dioxide 7446-09-5 5 275 NS 690
Carbon Monoxide | 630-08-0 NS NS 15,700 36,200
Ozone 10028-15-6 NS NS 134* 165

NS — No Standard
* Canada-wide Standard

Since Ozone is largely driven by regional emissions, it has not been
considered in the assessment since any impact from the small transit
vehicle increment will be hidden within the error in the larger change to the
future baseline.

6.6.1.3 Historical and Measured Air Quality Data

Table 6-21 outlines the measurement history at the MOE monitoring
locations in, or near, the study area, and presents a summary of the
parameters monitored. The table shows that historically SO, and CO have
been well within the accepted standards, while O; and PM,y concentrations
have been occasionally observed at values about 50% higher than the
standard.

NO, and PM, s have exceeded the standard from time to time by as much
as double the allowable concentration. In summary, the historical data
outlines a reasonably clean airshed with occasional periods during which it
is significantly compromised.
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Table 6-21
Historical Air Quality Data

Location#1 - | Location #2 —
_— Sampling MOE Stouffville Yonge and
Pollutant | Averaging Time Period Criteria Works Yard Hendon
Min. | Max. | Min. | Max.
- 3
S0, 24 (ugIm) | 19981999 275 O s I
% of Standard 100% 1% 16%
24-hr (ug/md)* 82* 17 161 19 124
03 1998-2000
% of Standard 100% 21% | 196% | 23% | 151%
24-hr (ug/md) 200 7 258 14 377
NOx 1998-2000
% of Standard 100% 4% | 129% | 7% | 189%
1-hr (ug/m?) 36,200 0 7,615
1998-1999 ND ND
o % of Standard 100% 0% 21%
8-hr (ug/m3 15,700 0 3,495
(ug/m’) 1008 ND | ND
% of Standard 100% 0% 22%
24-hr (ug/m? 50 5 65
PMo WOm) | 19082000 ND | ND
% of Standard 100% 10% | 130%
24-hr (ug/m? 30 4 58
PM2s (hgir) 1998-2000 ND ND
% of Standard 100% 13% | 193%
Note: * Calculated equivalent 24-hour standard based on 1-hour standard of 165
ND = Do Data

Measured Ambient Monitoring Data

Figure 6-3 presents the location of the existing MOE, as well as the study
initiated, air quality monitoring locations. These locations were used to
characterize the existing air quality in the study area by dividing the study
area into four zones. These zones are defined as follows:

1. The Stouffville Works Yard Monitoring Location, where the MOE
currently has an Ozone (O3) and Weather Monitoring Station (Station
48002), is representative of the area between Highway 48 and York/
Durham Line;

2. The Yonge and Hendon Monitoring Location was co-located with the
MOE Station (Station 34020) that measures Sulphur Dioxide (SO,),
Ozone (0O3), Oxides of Nitrogen (NO,), Carbon Monoxide (CO) and Fine
Particulate (PM3p). Measurements at this station will be representative
of the air quality along the Yonge Street Corridor from Highway 400 to
Highway 404;

3. The #2 Aitken Circle Monitoring Location was sited near the intersection
of 16™ Avenue and Kennedy Road and will be representative of the air
quality from Highway 404 to Highway 48; and

4. The Woodbine Centre Monitoring Location was sited in the snow
removal works yard near the intersection of Highway 27 and Rexdale
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Boulevard. This location will be representative of the air quality between
Highway 50 and Highway 400.
vy 1 3 !

LAKE ONTARIOD

Figure 6-4
MOE Monitoring Locations

Table 6-22 presents a summary of the data from the project sampling
stations in terms of average, maximum, minimum and percentage of the
Ambient Air Quality Criteria (AAQC) set by the Province of Ontario. This
table confirms the historical data, with SO2 and CO well within the
applicable standards. It further shows that PM can be up to 3 times the
standard from time to time. This is further confirmed by the dustfall results
that show, for the period of sampling, loadings over double the applicable
standard. Daily average NOx and Os concentrations during the monitoring
period were below the standard. The data also show, for the Highway 7
Corridor, that NOxlevels are equivalent to those in other corridors.

These data are used as part of the model characterization of the existing
and future scenarios.
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Table 6-22
Summary of Project Air Quality Monitoring

Location #1 - Location #2 - Location #3 — 161 Location #4 -
Pollutant | Averaging Time MOE Works Yard Yonge and Hendon & Kennedy (EAST) Woodbine Centre
9ing Criteria | Stouffville (48002) (34020) y (WEST)

Max. | Min. | Avg. | Max. | Min. | Avg. | Max. | Min. | Avg. | Max. | Min. | Avg.

24-hr (ug/m?) o5 |1 | 7| 9|6 | 2| 4|9|a]|s5]|a|4al|a
%ofStandard | 100% | 4% | 3% | 3% | 2% | 1% | 1% | 3% | 1% | 2% | 1% | 1% | 1%

SO, Equiv.24hr based

on 30 day 14 | 12 | 13 | 24 | 23 | 23 | 18 | 15 | 16 | 30 | 29 | 30
sample (pg/m3)
% of Standard 5% | 4% | 5% | 9% | 8% | 8% | 7% | 5% | 6% | 11% | 10% | 11%

24-hr (ug/mey* 82+ 19 |10 [ 15 [ 17 | 7 |11 |16 | 3 | 8 |3 | 3 | 16
%of Standard | 100% | 24% | 12% | 19% | 21% | 9% | 13% | 19% | 3% | 10% | 43% | 3% | 20%

o Equiv.24hr based

on 30 day 294 | 276 | 286 | 243 | 213 | 223 | 243 | 216 | 228 | 228 | 218 | 224
sample (ug/md)
% of Standard 359% | 336% | 349% | 297% | 260% | 272% | 297% | 263% | 279% | 278% | 266% | 273%

24-hr (ug/m?) 200 53 | 49 | 51 | 150 | 140 | 145 | 77 | 18 | 42 | 107 | 21 | 62
% of Standard 100% | 26% | 24% | 25% | 75% | 70% | 73% | 39% | 9% | 21% | 53% | 10% | 31%

NOx | Equiv.24hr based

on 30 day 74 | 69 | 72 | 242 | 216 | 231 | 157 | 153 | 155 | 272 | O | 173
sample (pg/md)
% of Standard 37% | 35% | 36% |121%|108% |115% | 79% | 76% | 77% [136% | 0% | 87%
- 1-hr (pg/m?) 36,200 | 406 | 406 | 406 | 813 | 418 | 447 |1,626| 406 | 424 | 813 | 406 | 427
% of Standard 100% 1% | 1% | 1% | 2% | 1% | 1% | 4% | 1% | 1% | 2% | 1% | 1%
24-hr (ug/m?) 50 130 | 14 | 44 | 101 | 14 | 52
PMio ND | ND | ND [ ND | ND | ND
% of Standard 100% 259% | 28% | 89% |202% | 29% |103%
24-hr (ug/m3) 30 58 7 27 | 88 | 15 | 44
PMas ND | ND | ND | ND | ND | ND
% of Standard 100% 194% | 24% | 89% |293% | 48% |146%
Dustfall | 30-day (ug/m?3) 7 16 11
(inorganic ND | ND | ND [ ND | ND | ND | ND | ND ND | ND
fraction) % of Standard 100% 228% 164%
Note: * Calculated equivalent 24-hour standard based on 1-hour standard
of 165
ND = Do Data

6.6.1.4 Predicted Atmospheric/Vehicle Emissions

Traffic Volumes

The rate of contaminant emissions from a section of road is proportional to
the number and type of vehicles travelling along that road. Traffic flows for
the York Region in general and the Markham North-South Corridor
specifically were provided by the York Consortium 2002 for peak morning,
peak afternoon and annual average daily traffic (AADT) for the year 2001
and 2003 respectively. For the York Region large-scale modelling
approach, the AADT counts for 2001 were used for emission calculations,
whereas the 2003 AADT counts were used for the Markham North-South
Corridor.
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Vehicle Emissions

Tailpipe emissions from vehicles are a function of many variables. Some of
the more important parameters are listed below.

e age of the vehicle (newer vehicles emit less);

e number of kilometres which the vehicle has driven;

¢ emission control equipment that may have been tampered with;

o type of fuel (gasoline, diesel);

¢ Reid Vapour Pressure (RVP) of gasoline used (adjusted seasonally);
e ambient air temperature;

e vehicle speed,;

e rate of acceleration;

e time spent idling;

e type of vehicle (automobile, light truck, heavy truck, bus, etc.); and
e cold or hot start mode.

Vehicular emissions predicted are expressed in terms of mass emitted per
distance travelled per vehicle and are generally estimated from emission
factors in units of mass of contaminant emitted per vehicle, per distance
travelled. These emission factors are a function of the length of the road
section, travelling speed and vehicle registration distributions. The fleet
average emission factors were used for the large-scale simulation in this
assessment.

Table 6-24 summarizes the emission factors used in the base and future
scenario years, for the average Ontario fleet travelling on streets (32.8
km/hr) and highways (66.6 km/hr).

Table 6-23
Tailpipe Emission Factors For Vehicles

Emission factor (g/km)
Pollutant Base year (2001) Future year (2021)
street highway street Highway
CoO 13.12 6.25 4.45 1.94
SO, 0.0825 0.0825 0.0189 0.0189
NOx 1.537 1.569 0.76 0.75
PM1o 0.0744 0.0744 0.0351 0.0351

Odours from diesel exhaust are generally acknowledged to be associated
with aldehyde constituents in the exhaust. These are largely comprised of
formaldehyde, but acrolein and possibly acetaldehyde may contribute to the
odour as well. Using the fact that diesel odour is associated with
formaldehyde (HCHO) and the Internal Combustion Engines Emission
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Calculation, the ratios between emission factors for PMio, NOx, CO, SOz
and HCHO were determined for both gasoline and diesel engines. These
ratios are:

Table 6-24
Ratio Between Emission Factors for Both Gasoline and Diesel Engines
Formaldehyde Gasoline Engines Diesel Engines
HCOH/PM1o 0.011997 0.0037546
HCOH/NOx 0.000786 0.0002665
HCOH/CO 0.000020 0.0012365
HCOH/SOz2 0.014636 0.0040293

These ratios were then used to estimate the HCOH emissions based on the
emissions of other pollutants. The maximum emission rate calculated was
used as representative of the odorous constituents in order to model odour
distribution across the study area.

6.6.1.5 Greenhouse Gases

CEAA has provided draft guidance on incorporating climate change
considerations in an Environmental Assessment.  With respect to
greenhouse gases, the guidance document (CEAA, 2003) outlines a
procedure for assessing whether greenhouse gas emissions associated
with the project are sufficient to be addressed in greater detail within an EA,
and whether greenhouse gas management plans would be required.

The preliminary scoping involves “identifying whether the project's
greenhouse gas emissions are likely to be of relatively low, medium or high
volumes or intensity. If the project's emissions are likely to be of only low
intensity or volume, then there may be no need to conduct further analysis.”

To determine the intensity of the project’s greenhouse gas emissions on the
large scale, the CO, emissions from the vehicle fleet were estimated using
the same methodology described for SO,, NO, and CO emissions in
Appendix K. The vehicle CO, emission factor, for the current conditions, is
estimated to be 511.56 g/mile and the CO, emission factor, for the future
conditions, is estimated to be 556.25 g/mile. The methane and nitrous
oxide emissions from vehicle emissions are only a small fraction of the CO,
emissions (<3% CO,-equivalent) and are considered insignificant.
Therefore the analysis presented here discusses only CO, emissions.

The estimated annual CO, emissions for each scenario are estimated to be:
e existing — 1,906 kilotonnes;

e future Base Case — 2,995 kilotonnes; and
e future BRT — 2,941 kilotonnes.
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For comparison, the estimated CO,-equivalent emissions from the Ontario
fleet for 2001 are 49,400 kilotonnes and from all sources, approximately
200,000 kilotonnes. The existing CO, emissions are approximately 4% of
the Ontario fleet CO,-equivalent emissions. The introduction of the BRT will
result in a net decrease of CO, emissions of approximately 54 kilotonnes.
Therefore, this project is considered to be of net benefit with respect to
Greenhouse Gas emissions, and no further analysis is considered
necessary.

6.6.2 Air Dispersion Modelling Methodology

Two-level approach was used to assess the future air quality. The first level,
the large-scale approach, examined concentrations of pollutants over the
whole study area to delineate any significant patterns or “hot-spots”. The
second level, the small-scale approach, examined an area in more detail if
sensitive receptors were found very close to the corridor that might be
adversely affected.

6.6.2.1 Air Dispersion Model — Large Scale Approach

An atmospheric dispersion model is used along with at least one (1) year of
historical meteorological data from a local weather station. This model is to
be run twice - once for the existing conditions and a second time, using the
same meteorological conditions, to assess any changes that would occur
as a result of the project. In order to ensure that the worst-case impact was
assessed, it was assumed that the emissions from the day, with the highest
emission rate, occurred every day for the entire year modelled.

Several atmospheric dispersion models were considered for use in this air
guality assessment. The description and assessment of these models can
be found in Appendix K. The ISC3 dispersion model was selected for the
modelling of the emissions from the regional modelling domain.

6.6.2.2 Air Dispersion Model — Large Scale Approach

To evaluate the potential impact of the Markham North-South Corridor, the
same general modelling methodology as the large scale modelling
approach was used with a number of refinements. Specifically the
refinements included:

e simulating the Corridor with as a series of smaller links, thereby
increasing resolution at various sections along the main Corridor;

e spacing Cartesian receptors at a 200 metre spacing vs 250 metre;

e introducing a series of discrete / specific receptors at 50 metre spacing
running parallel to either side of the Corridor
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The modelling results indicate that the maximum concentrations for all
pollutants occur at the virtually the same locations for the future base case
2021 scenario as the base scenario.

In the case of CO, NO, and SO,, the predicted concentrations in the future
base case 2021 scenario will decrease from 2003 levels. This decrease is
attributable to the growth in stringent regulatory emission standards and
associated advancements in vehicle pollution control technologies,
outpacing the growth in traffic volumes.

In the case of PMjy, though actual vehicular emissions will be lower
because of improvements in technology, the amount of re-suspended road
materials, which accounts for approximately 95% of the total PMyq
emissions, increases due to the higher traffic volumes, thereby creating a
higher overall emission.

6.6.2.3 Overall Assessment of Air Quality

The existing air quality in the area can be described as fairly good because:

e the historical SO, and CO concentrations are well within all applicable
standards;

e the historical data also shows that PM concentrations can be up to two
times the standard from time to time. This was confirmed by project
specific sampling that found values up to three times the standard;

e daily average NOx concentrations, measured during the project
sampling, were confirmed to be below the standards,

e historically there have been occasional exceedances of the O3
standard. This was also confirmed by the additional sampling; and

¢ the estimated CO2-equivalent emissions from the Ontario vehicle fleet
are 49,400 kilotonnes of a total of 200,000 Kt for all sources. The CO2
emissions from the study area are approximately 4% of the Ontario fleet
CO2-equivalent emissions.
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7. PLANNING AND DESIGN PARAMETERS

7.1 RAPID TRANSIT DESIGN OBJECTIVES

As with all York Region rapid transit corridors, rapid transit services and
infrastructure in the Markham N-S Corridor will be designed to provide the
essential features for its role as an important new member of the family of
transit services available to the Region’s communities, as defined in the
Transportation Master Plan. This family is intended to comprise:

e Local services through neighbourhoods and business districts using
conventional buses of various sizes;

e Rapid Transit service operating on a regional network fed by local
services and inter-connected with commuter services and rapid transit
in Toronto and adjacent regions;

e Long distance inter-regional commuter service provided by GO Transit
buses and trains.

The primary objectives in designing the rapid transit infrastructure and
service are to achieve the following:

A flexible, permanently integrated high-performance system with a

strong customer-oriented identity;

e An integrated assembly of elements appropriate urban environment for
current and future market(s) to be served,;

¢ High service speeds offering superior travel times competitive with
those of the private automobile;

o Demonstrated service reliability providing high frequency (an average
wait of 5 min) and a high degree of on-time performance;

e Comfort and convenience by providing a smooth ride, level boarding in
a user-friendly, quality station environment, easy transfers between
systems and innovative fare pre-payment and passenger information
services;

e Environmental compatibility manifested by reductions in energy use,

pollution, noise and visual intrusion as well as environmentally sensitive

urban design.

The key components of the Markham N-S rapid transit link are as follows:

e An exclusive two-lane, at-grade transitway that uses the centre median
of the existing Warden Avenue right-of-way to enable rapid transit
services with no loss of current traffic capacity; with continuation of this
service south to the Sheppard Subway in existing corridors, with buses
operating in mixed traffic until future dedicated corridors become
available.
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e High-frequency BRT or LRT service of 3 minute headway or less during
peak travel periods;

e Transit signal priority to speed the movement of transit vehicles through
busy intersections and limited stops (at major cross-roads only) to
improve overall travel times;

e Attractive transit stations, designed and landscaped for integration with
the surrounding communities, which are primarily large commercial
properties;

e Access facilities at stations to encourage and support pedestrian and
bicycle modes of transportation;

o Proof-of-payment fare policy and systems to speed passenger boarding
and facilitate “smart card” technology;

e “Real-time” passenger information displays at stations and on-board
vehicles;

¢ Intelligent Transportation Systems (ITS) technology to track vehicles
and interface with transit priority measures for reliable service;

e Integrated communications to increase public awareness and overall
ridership with a corresponding decrease in automobile use.

7.2 DESIGN CRITERIA

As described in Chapter 5, rapid transit facilities in the Markham N-S
Corridor will comprise of surface rapid transit only and there are no plans
for grade separated technologies. Surface rapid transit could include Bus
Rapid Transit (BRT) or Light Rail Transit (LRT).

This section outlines the basic criteria adopted for the planning and design
of the main components of the facilities for surface rapid transit technology.

Transitway alignment geometry will influence the system riding quality,
especially for standing passengers. The design aims to provide alignments
which reduce sags, crests and directional changes to a minimum,
consistent with reasonable economy. In developing the rapid transit
alignment, consideration must be given to the following:

e Safety;

e Alignment standards;

e Sight distance and visibility;

e General appearance;

o Passenger comfort;

e Impact on at-grade Crossings;

e Intended operating and service plan;
e Adjacent roadways and railways;

¢ Vehicle performance;

e Impact on adjacent property;

e Underground and overhead utilities;
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e Cost-effectiveness;
e Horizontal and vertical clearances; and
e Type of construction.

7.2.1 General Description of Surface Rapid Transit

The ultimate surface rapid transit system is one in which predominantly
exclusive rights-of-way with on-line stations are provided for the use of the
rubber-tired vehicles delivering the service. These rapid transit vehicles
can operate on and off the rapid transit right-of-way and therefore offer the
opportunity to link certain feeder and line haul express services to reduce
the need for passengers to transfer.

Wherever practical, station designs will
allow vehicles to pass other vehicles that
are picking up and dropping off
passengers. This means that skip stop
and express services can be combined
with local stopping services in the same
right-of-way. The typical operating
configuration consists of a high
frequency service running the full length
of the corridor and stopping at each
station. On top of this service various
express services can be overlain and, where appropriate, services can be
started or terminated off of the transitway.

Passengers access the service as they would an any rapid transit service
by walking or cycling to the stations, transferring from feeder buses and by
using park-and-ride and pick-up/drop-off facilities where provided. In
addition, some trips could be made without a transfer.

7.2.2 Principal Design Criteria
Table 7.1 and Table 7.2 summarize the principal design criteria adopted for

the development of alternative designs for transitway facilities for LRT and
BRT respectively.
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Table 7-1 7.3  STATION DESIGN FEATURES Figure 7-1

Summary of Geometric Design Criteria for BRT Typical Two-Lane Exclusive Transitway
CRITERIA r|:1ri?1f/er:1rae>? rﬁﬁfﬁ:}‘gﬁ The stations are normally unattended and their design will emphasize T
, , , — — assenger safety, convenience, comfort, low maintenance and accessibility.
Design Speed — Transitway between stations 90 kph 40 kph b g. y_ . . . Y ‘ <o
_ . ' . The station location and layout will facilitate convenient transfer between i "y oy
Design Speed — Station and Business Dist. Areas 50 kph the Rapid Transit service and local service and also to any pick-up/drop-off B
Design Speed - Arterial Ramps and Access Roads 40 kph - . . . . .
- : . facility, where provided. Stations will be fully accessible to persons with
Stopping Sight Distance: 90 kph design speed 236 m . o . . .
60 kph design speed 84m disabilities and configured to allow convenient access by pedestrians and
Minimum Horizontal Curve Radius, Transitway 200m 50m cyclists.  Where appropriate, space for bike lockers will be identified
Minimum Horizontal Curve Radius, Stations and CBD 120m 50 m adjacent to sidewalks near key stations.
Minimum Horizontal Curve Radius, Access Ramps 45m . o .
Minimum Horizontal Curve Radius in Maintenance Facility 30m 15m Stations are normally spaced such that thg majority of walk-in passengers
Minimum Tuming Radii at Intersections 25m 15m walk less than 400 m to and from the station; however, some passengers
Maximum Transitway Superelevation (above 50 kph) 7% can be expected to walk further if they are coming from the lower density
Maximum Superelevation at Stations 2% industrial sections of the corridor. For the 4.5 km portion of the line north of
Minimum Tangent at end of Station Platforms 20m 14m Steeles Avenue, there are six stations providing an average station spacing
Maximum Grade of Transitway 3% % of 0.9 km.
Minimum Transitway Grade between Stations 0.5% 0.35%
Maximum Grade in Stations 0.5% 4% . . . .
Transitway Grade: Access Roads and Ramps 6% 10% The preferred station layout conS|sj[s of Mo parallt_al S|de-lo_ad|n9 pl_atforms
Minimum Grade in Stations 0.5% 0.3% preferably offset head-to-head on either side of an intersection or mid-block
pedestrian crossing as illustrated in Figure 7-1. TYFICAL STATION
LAYOUT AT
Table 7-2 SIGNALIZED
Summary of Geometric Design Criteria for LRT Passenger shelters, benches, system maps, real-time passenger HIEEHRRATLON
CRITERIA Preferred Absolute information and other amenities are provided on each platform. All designs
min./max. min./max. emphasize durability and minimal ongoing maintenance needs.
Minimum Radius of Curcular Curves: On Running Line 250 m 100m l Bln "ER
In Stations Tangent 800 m 7 4 FARE COL LECTION \ |I
In Yards 50 m 35m ' STATION -, ‘ —ﬂ
Design Speed - , , , , NDS TR g
Minimum length of circular curves V) 12 35m The facilities provided at the stations will be those required for a fare | | 4
Minimum length of spiral curves, the greater of the following: system based on the off-board purchase of passes and tickets. Provision e
- considering roll rate or 8.15EaxV 14m for pass and ticket dispensing machines and sufficient space for totally off- 5l
- considering vehicle torsion 400Ea 14m . . ] . . | !
- considering lateral acceleration 6.45E, XV 14m board fare collection in a protected environment wherever practical is a i
Minimum length of tangent between spiral curves 100 m 25m requirement of the station design. 7
Minimum length of tangent preceding a point of switch 15m 10m .‘ |
Minimum length of tangent beyond the ends of platforms 20m 15m ‘ -
VERTICAL ALIGNMENT
Maximum gradient: On running line 4.5% 6.0% !
In stations 0.3% 0.5% : i N
Minimum grade on running lane 0.3% 0.0% b1 N
Minimum length of vertical curves 100 m 60m - . -
Maximum length of vertical curves - 200 m N
Maximum applied superelevation on running track (Ea) 110 mm 130 mm ‘..f o R
Maximum unbalanced superelevation on running track (Ev) ; : S STREETSCAPING
On running line 75 mm 100 mm . z O e T
In turnouts 90 mm - S
, -
5 S
Ea = LRT superelevation =
Eu— Unbalanced superelevation
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In order to select the Technically Preferred Design for the undertaking the
following methodology was adopted:

e Each primary route alternative was developed to a level that allowed all
benefits and effects to be determined,;

e For each of the route alternatives, section design alternatives were
developed,;

e Segment route/section alternatives were evaluated against a set of
Objectives corresponding to the five objectives identified in Chapter 5;

e For each primary objective, “Goals” were developed as factors
considered important in choosing between alternatives;

e For each factor, quantifiable and qualitative “Indicators” were identified;

e The Objectives, Goals and Indicators were distributed to the project
team and TAC members (as part of the overall rapid transit EA process)
and comments received to ensure that they were appropriate. The
input of discipline subconsultants was of paramount importance to
ensure that the indicators reflected the effects of the alternatives as
they relate to the discipline;

e An evaluation methodology was developed to rank alternatives;

e The evaluation was conducted by the project team and presented to the
TAC members in summary form prior to presentation to the public;

e The evaluation was presented in summary form to the public for review;

e A Preferred Design was then selected.

The evaluation process ranked each alternative in terms of the indicators
using a relative ranking between alternatives. An overall most responsive
alternative was then chosen for each objective by summarizing the degree
to which each of the goals and objectives were met. A general synopsis of
route evaluation findings was tabulated for each objective to explain the
rationale behind the selection. This included a description of the
advantages and disadvantages of each alternative and its merits regarding
the objective and goals.

The following table presents the Evaluation Objectives, Goals and
Indicators used in the evaluation of alternative methods for the location of
the transitway.
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Table 8-1
Evaluation Objectives, Goals and Indicators

Obijectives and Goals

| Typical Indicators measuring route’s ability to achieve goals

|Measure

PROTECT AND ENHANCE SOCIAL ENVIRONMENT

Minimize adverse effects on and maximize benefits for adjacent
communities

Number of properties affected
Potential for traffic infiltration

Subjective based on design plans

Number of properties with access restricted

Maintain or improve road traffic and pedestrian circulation Availability of turning movements at intersections Subjective
Change in pedestrian pathways
Maintain a high level of public safety & security in the corridor Number of locations with potential to decrease public safety Subjective

Ease of access for emergency vehicles

Minimize adverse noise and vibration effects

Number of residences impacted by sound or vibration

Analysis based on background report

Minimize adverse effects on cultural resources

Number of built heritage features displaced or disrupted

Analysis based on background report

Minimize disruption of community vistas and adverse effects on street and
neighbourhood aesthetics

Visual impact on people living and working in area

Subjective

PROTECT NATURAL ENVIRONMENT

Minimize adverse effects on Aquatic Ecosystems

Potential effect on watercourses and fish habitat

Analysis based on background report

Minimize adverse effects on Terrestrial Ecosystems

Potential effect on wildlife habitat (loss of habitat area)

Analysis based on background report

Improve regional air quality & minimize adverse local effects

Potential effect on air quality

Analysis based on background report

Minimize adverse effects on corridor hydro geological, geological and
hydrological conditions

Potential effect on groundwater

Subjective

PROMOTE SMART GROWTH/ECONOMIC DEVELOPMENT

Minimize adverse effects on business activities

Number of businesses with entrances/exits affected
Number of businesses with parking lost

Subjective based on aerial photos

Protect provisions for goods movement

Ability for trucks to access commercial/industrial areas

Subjective based on Traffic Analysis

Promote transit-oriented development

Opportunities for re-development

stations, terminals and along the corridor

Potential opportunities for development and higher order uses at

Subjective based on land use inventory

TO PROVIDE AN EFFECTIVE TRANSPORTATION SERVICE

Ability to maintain adequate level of service for road vehicles

Volume to capacity ratios, Intersection level of service

Analysis based on background report

Maximize convenience of access to rapid transit system

Ease of access to stations

Subjective based on design profiles

MAXIMIZE COST-EFFECTIVENESS OF RAPID TRANSIT

Minimizes capital costs

systems and major utility relocation works.

Estimate of the cost of capital works including running way, stations,

$

Minimizes cost effects of/on adjacent properties

Area of property required

Area

Minimizes adverse effects of alignment characteristics on operating and
maintenance costs

costs

Influence of alignment characteristics on operating and maintenance

Subjective

Markham North South Link Corridor Public Transit Improvements Environmental Assessment
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8.3 DEVELOPMENT OF SEGMENT ALIGNMENT
ALTERNATIVES

In Chapter 5, three basic route alternatives were developed and compared
and the Warden Avenue route alternative was selected as the preferred
alternative. No changes to infrastructure south of Steeles Avenue are
proposed. Therefore this section develops and evaluates alternative
methods for providing rapid transit within the Warden Avenue Corridor as
well as the Denison Street Corridor, which is used as an east-west
connector to existing routes in the City of Toronto.

As characteristics vary along the Warden Avenue corridor, alternative
methods were developed for five sections as follows:

Segment A — Highway 7 to Enterprise Drive: This is the area were the
Markham N-S Link Corridor will interface with the Highway 7 Corridor,
which utilizes Enterprise Drive through Markham Centre. As alignment
alternatives north of Enterprise Drive are assessed as part of the Highway 7
Transitway EA, the environmental impacts of these alignments are not
developed in this EA. However, potential routing options using the Highway
7 Transitway are discussed.

Segment B — Enterprise Drive to 14" Avenue: Alternatives related to
different cross-sections for Warden Avenue.

Segment C -14"™ Avenue to Denison Street: Alternatives related to
different cross-sections for Warden Avenue.

Segment D — East/South Connecting Routes: Two alternative routes are
initially developed and assessed followed by alternative cross-sections for
the preferred route.

Segment E — Denison Street to Steeles Avenue: This section provides a
possible connection to future City of Toronto rapid transit networks.

8.3.1 Segment A — Preferred Alignment and Potential Future
Opportunities

The Technically Preferred route for the Highway 7 Transitway (separate
EA) is to travel across Warden Avenue on Enterprise Drive to a new
dedicated transit facility that would swing north into Town Centre Boulevard.
Stations would be located east of Warden Avenue as well as in front of IBM
opposite IBM’s private access road. The extension of Enterprise Drive
across Warden Avenue and the Rouge River valley, nor any potential
environmental impacts, is not considered part of the Markham N-S Link.
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The most direct route to connect the Markham N-S Link into the Highway 7
Transitway is to do so at the intersection of Warden Avenue and Enterprise
Drive with the station just east of Warden Avenue being used for passenger
transfer. This alignment has been selected as the preferred design.
However, at such time as the Highway 7 Transitway connection across
Warden Avenue becomes available, other routing options using these
corridors may be pursued for the Markham N-S Link.

Figure 8-1 illustrates a potential concept that would provide for the
integration of the Markham N-S Link and the Highway 7 Transitway while
providing improved access for IBM. This routing option would utilize the
IBM ramp and the new extension of Enterprise Drive as follows:

¢ Northbound vehicles would travel through Enterprise Drive to the
existing IBM ramp and then circle back south to the proposed Highway
7 Transitway station across from IBM. Vehicles would then continue
east on the Highway 7 Transitway Corridor.

e Southbound vehicles would travel across Warden Avenue following the
Highway 7 Transitway, then east on Cedarland Drive, turning south in
mixed traffic on Warden Avenue and into the dedicated transitway
south of Enterprise Drive.

As this alignment option would be using existing/future infrastructure, no
approvals would be required under the EA process (other than those for the
Highway 7 Transitway). Other approvals, including permission to use the
privately owned IBM Ramp would be sought.

It is noted that a preliminary investigation of the structural capacity and
geometric design of the IBM ramp was conducted by Marshall Macklin
Monaghan in 2004. This preliminary analysis concluded that the ramp had
been designed to handle the load of an articulated bus and that horizontal
clearances were sufficient. There is presently a height restriction on the
ramp to discourage large vehicles.

8.3.2 Segment B — Alternative Methods

There are basically two alternatives for providing rapid transit in the Warden
Avenue corridor across Highway 407 as illustrated in Figure 8.2.
Alternative (B1) would widen Warden Avenue to provide for the additional
median transit lanes while maintaining the planned 6 lanes for regular
vehicles. Alternative B2 would maintain the ultimate configuration of 6
lanes; meaning that the soon to be constructed additional vehicle lanes
would be utilized for rapid transit. Both of these alternatives were
developed fully and carried forward for detailed evaluation.

Markham North-South Link Corridor Public Transit Improvements Environmental Assessment

Figure 8-1
Preferred Alignment and Potential Future Opportunities — Segment A — Highway 7 to Enterprise
Drive

o i !\-‘"’ .. N . - - S E

PREFERRED ALIGNMEN

-------- PROTENTIAL FUTURE
ROUTING OPTION USING
HWY 7 TRANSITWAY
AND IBM RAMP

Stations for this segment would be located at Enterprise Drive (east of
Warden) and at 14™ Avenue. An intermediate station could be provided in
the future to connect with the planned long term Highway 407 transitway,
although this is not considered part of the preferred design. More details on
this station are provided in Section 9.1.10
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As discussed previously in Chapter 6, Warden Avenue will be widened to 6
lanes from north of Highway 7 to 14™ Avenue in 2005. There is sufficient
property to widen Warden Avenue further to provide for dedicated transit
lanes while maintaining six lanes for regular vehicles.

This alternative would require modifications to the Warden Avenue and
Highway 407 ramps, specifically the E-N/S Ramp and the N-W Ramp. It
would also involve extending the existing fill sections and potentially
providing retaining walls in some sections.

In this alternative, both the Highway 407 bridge and the CN bridge would be
widened by one additional lane in each direction, beyond the planned near
term widening (for the CN structure). Any changes to these structures
would require a legal agreement between York Region and 407 ETR and
York Region and CNR.

This alternative would essentially use the additional pavement width
provided by the planned near term widening for the dedicated median
transitway. No major modifications would be required for the Highway 407
ramps and the existing/planned structures would remain six lanes.

Evaluations were performed comparing Alternatives B1 and B2 and are
presented in Table 8.2.

Because both alternatives follow the same basic alignment, the alternatives
are fairly similar for most criteria. The evaluation essentially is a trade-off
between additional costs and minor property impacts with the widening
alternative vs. reduced level of service for road vehicles for the non-
widening alternative.

Based on the evaluation, Alternative B1 is preferred because:

o Traffic level of service analysis indicates that significant congestion
would occur in peak hours if only two through lanes of traffic are
provided in each direction and this may be a limitation to growth in the
corridor and in Markham Centre.

e “Taking-away” traffic capacity in the future may have effects in terms of
spill-over to other routes, as well as access for goods movement to the
industrial areas.
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e Property impacts of the widening alternative are not significant as most
of the segment is currently fronted on either side by vacant land and the
Parkway Belt/Highway 407 corridor.

As noted in Section 11.2.1, it will be important to review the changes in
traffic patterns and growth on this segment prior to implementing any road
widening, given the many development and road network changes that are
expected to take place over the next few years.

As with Segment C, two basic alternatives were evaluated for this segment
as illustrated in Figure 8.3. A major difference is that construction has not
been slated for widening Warden Avenue to six lanes south of 14™ Avenue,
although it is identified in York Region’s ten-year capital plan. Therefore,
two alternatives were developed fully and carried forward for detailed
evaluation: an alternative where Warden Avenue is widened for rapid transit
only and an alternative where Warden Avenue is widened for rapid transit
plus two additional lanes for regular vehicles.

Stations for this segment would be located at McPherson Street/McNabb
Street and at Denison Street. The station at McPherson/McNabb is located
closer than the desirable spacing of 1-2 km for efficient BRT operations;
however, it represents a primary catchment area being located near
American Express.

This alternative would provide for 6 through lanes plus left turn lanes at
major intersections. Dedicated rapid transit lanes would be provided in the
median resulting in a total effective width of eight lanes.

This alternative would utilize the planned roadway expansion width to
provide for the dedicated median transit lanes. No additional road capacity
would be provided beyond what exists presently. The total effective width
would be six lanes including the transitway.

Alternatives C1 and C2 were compared using detailed criteria as
summarized in Table 8.3.

As with the northerly segment, the evaluation is a trade-off between traffic
capacity and costs/property impacts. Because the R.O.W. is only 37 m in
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this section, it would be difficult to provide for six traffic lanes plus a
transitway without significant property impacts. Assuming a 5 m boulevard,
6 lanes @ 3.5 m each and a 6.8 m transitway, the required R.O.W. width
would be 39.6 m. Therefore, on average, an additional 2.6 m would be
required. This is significant since many properties have parking areas that
abut the existing R.O.W.

Based on the evaluation, Alternative C2 is preferred because:

e The traffic level of service analysis indicates that projected future traffic
demand could be accommodated with 4 through lanes in this segment;

e Providing 6 lanes plus a transitway would have significant property
impacts and associated costs, and would limit the amount of space that
is dedicated to pedestrians.

e South of Steeles Avenue Warden is four lanes only and this may limit
the amount of traffic that would benefit from the widened lanes to the
north.
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Table 8-2
Evaluation of Alternatives- Segment B

Objectives and Goals

Alternative B1 — Median Transitway Plus 6 lanes

Alternative B2 — Median Transitway Plus 4 lanes

PROTECT AND ENHANCE SOCIAL ENVIRONMENT

Requires property from commercial developments at Warden/14t

Lack of road capacity may cause motorists to seek other routes, potentially through

Minimize adverse effects on and maximize benefits for adjacent communities C ) NN A .
I ) ® | Minimizes potential for traffic infiltration ®  |residential areas (e.g. Birchmount)
U - T ; Provides capacity for regular vehicles to access area L .
Maintain or improve road traffic and pedestrian circulation ) )
| P P @ | Allows for exclusive SB right turn at Warden Avenue/14 Avenue o  |Congestion will reduce road vehicle access
o ; ; . : Requires modifications to Highway 407 ramps . . ' . o
Maintain a high level of public safety & security in the corridor ) . ; . )
| 9 P y Y 9 Higher traffic volumes and potentially higher traffic speeds 9 Higher density of traffic makes cycling more difficult
IMinimize adverse noise and vibration effects @ |Increase in noise is expected to be marginal, no vibration impacts @ |Increase in noise is expected to be marginal, no vibration impacts
IMinimize adverse effects on cultural resources @ |Reconfiguration of ramps avoids Bethel Cemetery, but construction will be required in close proximity @ Noknown built heritage features or archeological features within R.0.W. affected
|Minimize disruption of community vistas and adverse effects on street and Wider roadway is less aesthetically pleasing for pedestrians; however, adjacent development in this section is More compact and visuallv accentable cross-section
neighbourhood aesthetics ® |limited by Highway 407 corridor. 9 P y P
PROTECT NATURAL ENVIRONMENT
T . Route does cross any watercourses
Minimize adverse effects on Aquatic Ecosystems S o . -
I q 4 o Widening Warden Avenue may help avoid widening of parallel streets with more significant watercourses @  Route does cross any watercourses
IVinimize adverse effects on Terresrial Ecosystems @ Nosignificant habitat area effected @ |Nosignificant habitat area effected
Improve regional air quality & minimize adverse local effects @ |Airquality is improved over existing situation due to introduction of transit ) égr?gu:SILti)(;rl]sr;]rzgri(:]\éerzga(;\éelroiglusztgg esﬁ;t;gzs
IMinimize adverse effects on corridor hydro geological, geological and hydrological , ) . ) o
. Y Increase in stormwater quantity over existing ° No impact beyond approved road widening
conditions
PROMOTE SMART GROWTH/ECONOMIC DEVELOPMENT
IMinimize adverse effects on business activities All entrances/exits are at signalized intersections All entrances/exits are at signalized intersections
IPYOIGCI provisions for goods movement @ |Additional road capacity improves access for trucks @ |Capacity restrictions will cause delays for trucks
Vacant land parcels including Rodick Road employment lands may be developed to take advantage of . . .
[Promote transit-oriented development @ |ransitway. Y ?;?(zagé\lgggap:rgfetlfa:]r;citl\tlvimg Rodick Road employment lands may be developed to
Wider roadway width reduces space for pedestrians g .
PROVIDE AN EFFECTIVE TRANSPORTATION SERVICE
Ability to maintain adequate level of service for road vehicles Satisfies corridor demand to at least 2021 :Irg:ﬁ;gj] tl'ch\{zlﬁge&l‘;"g'{)gﬁfig\lﬁz";ﬂtgn d 141 Avenue
- : . : Pedestrians required to walk across more lanes Stations accessible for pedestrians
JMaximize convenience of access to rapid transit system X . ; ) o . . .
P y Reduces width available for potential future integrated station with Highway 407 transitway Presence of congestion may reduce access for park and ride, drop-off
MAXIMIZE COST-EFFECTIVENESS OF RAPID TRANSIT
IMinimizes capital costs I $28.5 million excluding vehicle costs =Y $7.1 million excluding vehicle costs
. : - No property required other than from Hwy 407 corridor .
Minimizes cost effects of/on adjacent properties o ) ) , - )
| ) prop ®  |Retaining walls are required to minimize impacts of fill on existing properties @  Noproperty required
Minimizes adverse effects of alignment characteristics on operating and ) ) . . o . . .
. @ |Operating and maintenance costs for regular traffic lanes will increase with widening @ Operating costs are less relative to alternative B1
maintenance costs

Technically Preferred Alternative

LEGEND:  LeastResponsive OO O @ @® Most Responsive

TO1793
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Table 8-3
Evaluation of Alternatives- Segment C

Objectives and Goals

Alternative C1 — Median Transitway Plus 6 lanes

Alternative C2 — Median Transitway Plus 4 lanes

PROTECT AND ENHANCE SOCIAL ENVIRONMENT

Requires property from most land uses

Minimal impacts

Minimize adverse effects on and maximize benefits for adjacent communities o C ’ o oY

Minimizes potential for traffic infiltration
Maintain or improve road traffic and pedestrian circulation oY Provides capaqty for reg.ular vehicles to access area @ |Isolated congestion may reduce access for vehicles

Allows for additional turning lanes
IMaintain a high level of public safety & security in the corridor @  |Higher traffic volumes and potentially higher traffic speeds @  |Higher density of traffic makes cycling more difficult
IMinimize adverse noise and vibration effects @ |Increase in noise is expected to be marginal, no vibration impacts @ |Increase in noise is expected to be marginal, no vibration impacts
|Minimize adverse effects on cultural resources @  |Noknown built heritage features or archeological features within R.0.W. affected @  |Noknown built heritage features or archeological features within R.0.W. affected
Minimize disruption of community vistas and adverse effects on street and Wider roadway is less aesthetically pleasing for pedestrians; however, adjacent development in this . ,

. . o C e . " @  |More compact and visually acceptable cross-section
neighbourhood aesthetics section is limited by Highway 407 corridor.
PROTECT NATURAL ENVIRONMENT
o _ Route does cross any watercourses

[Minimize adverse effects on Aquatic Ecosystems @ Widening Warden Avenue may help avoid widening of parallel streets with more significant] g  |Route does cross any watercourses

watercourses
[Minimize adverse effects on Terrestrial Ecosystems @ Nosignificant habitat area effected @ Nosignificant habitat area effected
Improve regional air quality & minimize adverse local effects Air quality is improved over existing situation Air quality is improved over existing situation
IMinimize adverse effects on corridor hydro geological, geological and hydrological o ) ) o . .

" Slight increase in stormwater quantify Slight increase in stormwater quantify
conditions
PROMOTE SMART GROWTH/ECONOMIC DEVELOPMENT
IMinimize adverse effects on business activities @ |One (1) property affected @ |One(l) property affected
IProteCt provisions for goods movement @ |Additional capacity improves access for trucks @  |Nosignificant impacts
| oo Vacant land parcels may be developed to take advantage of transitway. .
Promote transit-oriented development ; i :
p 10 Wider roadway width reduces space for pedestrians @ |Vacantland parcels may be developed to take advantage of transitway.
PROVIDE AN EFFECTIVE TRANSPORTATION SERVICE
Ability to maintain adequate level of service for road vehicles @ Satisfies corridor demand to at least 2021 ® Satisfies corridor demand to at least 2021
Isolated congestion may occur in peak hours

IMaximize convenience of access to rapid transit system @ |Pedestrians required to walk across more lanes @  |Reduced road width compared to Alternative C1
MAXIMIZE COST-EFFECTIVENESS OF RAPID TRANSIT
IMinimizes capital costs @  |$24.1 million excluding vehicle costs @ $14.1million excluding vehicle costs
IMinimizes cost effects of/on adjacent properties @  |Property required from all properties @  Noproperty required

|Minimizes adverse effects of alignment characteristics on operating and
maintenance costs

Operating and maintenance costs for regular traffic lanes will increase with widening

Operating costs are less relative to alternative C1

Technically Preferred Alternative

LEGEND:  LeastResponsive OO O @ @® Most Responsive

TO1793
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Segment D is where the transitway turns easterly and southerly to connect
with existing City of Toronto transit corridors. It is an important connection
through the Markham employment lands and is also the transition to routes
in the City of Toronto.

Based on the preliminary screening of route options in Chapter 5, Denison
Street is the preferred corridor for the rapid transit system. Initially, the
Steeles Avenue corridor was also examined, but this was eliminated from
consideration early on due to the close proximity of residential uses on the
south side and the inability to widen the road for transit.

Along Denison there are two possible north-south connecting routes: Esna
Park Drive and Victoria Park Avenue, as shown on Figure 8.4. Each of
these alignment alternatives were developed as generic facilities (i.e. with
or without dedicated transit lanes) and evaluated.

A second evaluation was conducted to compare the advantages and
disadvantages of a dedicated transitway vs. an option that would utilize
existing lanes.

From Warden Avenue, this alternative would extend west on Denison Street
to Esna Park Dr and then south on Esnha Park Drive, continuing south
across Steeles Avenue to Pharmacy Avenue.

This alignment follows the planned VIVA Phase 1 routing. It was selected
for VIVA Phase 1 because it bisects two large employment centres on
Steeles Avenue— IBM Canada and the Liberty Centre. An advantage of
maintaining the VIVA Phase 1 alignment for the future rapid transit service
is that the infrastructure for stations will be in place and VIVA Phase 1 will
have built a ridership base along this alignment. In addition, it would be
beneficial to have more certainty on the location and timing of new
infrastructure in the City of Toronto before altering alignments north of
Steeles Avenue.

From Warden Avenue, this alignment alternative would extend west on
Denison Street to Victoria Park Ave, then south on Victoria Park Avenue
across Steeles Avenue.

The Victoria Park alignment is advantageous in that it provides a direct

connection to Victoria Park Avenue south of Steeles Avenue, which is
identified as a transit priority route in the City of Toronto Official Plan.
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There are also two undeveloped parcels of land west of Victoria Park north
of Steeles Avenue that could incorporate transit-supportive development.

Based on the advantages and disadvantages of the two local routing
options , Alternative D1 is preferred because:

e |t bisects two major developments, IBM and Liberty Centre, maximizing
ridership potential;

e |t reduces capital costs by maintaining VIVA Phase 1 stations;

e |t provides consistency for riders that will be established from the VIVA
Phase 1 routing.

For the preferred alignment, two alternatives were considered for locating
the transit service, one with a dedicated median and one involving mixed
traffic operations. These alternatives are illustrated in Figure 8.5.

An option that involved taking two of the regular traffic lanes and converting
them to dedicated transit lanes was not considered as there is already a
congestion problem in the peak hours.

This alternative consists of mixed traffic operations with Queue Jump lanes
on Denison Street at Warden Avenue.

This alternative consists of an exclusive two-way median transitway in the
centre of the roadway with eastbound and westbound vehicular traffic either
side of the transitway. This option would maintain four lanes for regular
traffic as exists today.

Widening Denison Street to provide for a full median transitway would
provide the best service for rapid transit. However, it would have significant
impacts on adjacent properties as additional R.O.W. would be required. In
many cases, the only parking for adjacent buildings is abutting the R.O.W
and any further widening would impact this parking. As most properties on
Denison Street have direct access to the street, introducing a dedicated
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transitway in the median would have significant impacts on business
access, with drivers having to incur significant out-of-way travel. Based on
an analysis of traffic volumes, and visual observations, traffic on Denison
Street is highly peaked and during off-peak hours there are no capacity
concerns.

Considering the impacts on adjacent properties and the lack of serious
congestion problems outside of relatively short peaks, the preferred
alternative is to operate the rapid transit system in mixed traffic on Denison
Street and Esna Park Drive, but mitigate any traffic capacity issues by
providing queue jump lanes. Specifically, transit vehicles would access a
median transit lane between Hood Road and Warden Avenue, which would
allow them to by-pass eastbound traffic queues approaching Warden.

It should be noted that the preferred undertaking would not preclude
widening of Denison Street or Esna Park Drive in the future should it be
justified to expedite transit.

In the evaluation and selection of potential routing options presented in
Chapter 5, Warden Avenue was chosen as the preferred routing. In the
short term, Denison Street was the preferred routing for the east-west
connection to Pharmacy Avenue and Gordon Baker Road (to connect with
the VIVA Phase 1 alignment) and existing/future City of Toronto transit
corridors.

In the longer term, it would be logical to connect surface rapid transit routes
using Warden Avenue north of Steeles Avenue to potential future rapid
transit services in the City of Toronto, specifically the planned extension of
the Sheppard Subway and a potential rapid transit network in the Finch
Hydro corridor. For this reason, the preferred undertaking includes the
portion of Warden Avenue between Denison Street and Steeles Avenue in
the Region of York. This segment could augment or replace the routing
using Denison Street and Esna Park Drive. Within the City of Toronto, the
system could operate in mixed traffic or potential future dedicated lanes.

The impacts of providing dedicated transit lanes on Warden Avenue

between Denison Street and Steeles Avenue are detailed in the next
Chapter, which describes the Preferred Undertaking.
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Table 8-4
Evaluation of Alternatives- Segment D

Objectives and Goals

Alternative D1 (a) — Denison/Esna with Transit in Mixed Traffic

Alternative D1 (a) — Denison/Esna with median transitway plus 4 lanes of general traffic

PROTECT AND ENHANCE SOCIAL ENVIRONMENT

Requires small amount of property at transition point to Warden Avenue, all other properties are

Required R.O.W. widening would impact surface parking areas for several properties, with limited

IMinimize adverse effects on and maximize benefits for adjacent communities ® |naffected ®  |opportunities o replace parking
|Maintain or improve road traffic and pedestrian circulation oY Maintains left turn access to all properties ™ g/ilsegé%r:ag;?g ?rlgvr\:?c/;rc\:g?rg ,‘f ﬂ{éﬁ%lg?ﬁtlggi;ﬁ;ﬂ access into. businesses, pedestians would be
o : o . ) . . . Buses are segregated from regular traffic, reducing conflicts

Maintain a high level of public safety & security in the corridor ; : . . . .

| g p Yy ty 9 Buses would not be segregated from regular traffic, thereby increasing conflicts 9 Requires vehicles to make U-turns at intersections, potentially reducing safety

IMinimize adverse noise and vibration effects @ | Increase in noise is expected to be marginal, no vibration impacts @ | Increase in noise is expected to be marginal, no vibration impacts

IMinimize adverse effects on cultural resources @ Nochanges required to pavement width @ |Noknown built heritage features or archeological features within R.O.W. affected

Minimize disruption of community vistas and adverse effects on street and

| . P i Y @ Nochange in road profile or cross-section @ RO.Wwidening would reduce available boulevard width

neighbourhood aesthetics

PROTECT NATURAL ENVIRONMENT

IMinimize adverse effects on Aquatic Ecosystems @ |Route does cross any watercourses @ |Route does cross any watercourses

IMinimize adverse effects on Terrestrial Ecosystems @ Nosignificant habitat area effected @ |Streettrees would be impacted

Improve regional air quality & minimize adverse local effects ] {\::glslglble change in emissions at local level, overallair qualty is improved due to mode shifts to @ Slightly less congestion than mixed traffic option

[Minimize adverse effects on corridor hydro geological, geological and hydrological

N yero geolog 9609 yerolog No Change in stormwater quantity from existing Additional lanes would increase run-off

conditions 9 o

PROMOTE SMART GROWTH/ECONOMIC DEVELOPMENT

Minimize adverse effects on business activities No change from current operations Median transitway would reduce access
R.0.W expansion would impact parking supply for employees and customers

Protect provisions for goods movement Maintains access for trucks _I_ocal access for trucks would be more  onerous due to access restrictions; turning radii at
intersections may be reduced due to median intrusions

|Promote transit-oriented development @ |Absence of permanent infrastructure does not create incentives for development/redevelopment @ Provides permanent transit service for development to focus on

PROVIDE AN EFFECTIVE TRANSPORTATION SERVICE

Influence on transit service, speed safety and ride comfort @ |Buseswill be delayed by regular traffic @ Busesare notimpacted by congestion and high speeds can be maintained

Ability to maintain adequate level of service for road vehicles ° Regular vehicles may be delayed by buses, but impacts are likely to be small ° _Malntalns current_ ‘number of traffic _ Iane_s bu_t forces_ veh|c_le_s to make left turps at signalizedj
intersections. Additional left turns at signalized intersections will impact level of service.

[Maximize convenience of access to rapid transit system @ |Pedestrians required to walk across more lanes @  |Allows for full median transit stations

MAXIMIZE COST-EFFECTIVENESS OF RAPID TRANSIT

IMinimizes capital costs @ $4million excluding vehicle costs @ |$22 million excluding vehicle costs

IMinimizes cost effects of/on adjacent properties

No property required

Property is required from all adjacent properties; costs will be incurred to replace parking supply lost

|Minimizes adverse effects of alignment characteristics on operating and
maintenance costs

Operating costs limited to stations

Operating and maintenance costs for regular traffic lanes will increase with widening

Technically Preferred Alternative
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9. THE PREFERRED DESIGN

Figure 9-1
Preferred Alignment and Station Locations

9.1 DESCRIPTION OF THE PREFERRED DESIGN

From analyses and evaluations of alternative transportation solutions,
alternative methods and alternative designs, a dedicated facility for rapid
transit service located along the existing Warden Avenue was

. . . e e -
recommended as the preferred design alternative. The service would \ajf*ﬁ“f-" < Y
connect to similar services in the Highway 7 corridor and also connect to = 3 mm‘qﬂ'i;u;? YABEA i
existing rapid transit services in the City of Toronto along existing routes. % ?, T ol T TR o
|8 Z B i J
The length of dedicated transitway would extend from Enterprise Drive z ;RKH AM C-E-NITRE? //“_

MI -

south of Highway 7 to Steeles Avenue. SoERISE DRIVE

ENTE

The Region is requesting Environmental Assessment Act (EAA) approval

for:

¢ A median transitway on Warden Avenue between Enterprise Drive and
Denison Street that will initially utilize BRT technology with potential —PROPOSED BUS RAPID TRANSIT"/

. . . . IN MIXED TRAFFIC -

conversion to LRT subject to ridership demands; =

e Transit operation in mixed traffic from Warden Avenue, west on
Denison Street to Esna Park Drive, south on Esna Park Drive across
Steeles Avenue to Pharmacy Avenue; and

e The protection of the right of way on Warden Avenue south of Denison
Street to Steeles Avenue for potential future transit expansion.

<«——— BUS RAPID TRANSIT!

L]
e i
S
gl EE'\'E §

The preferred design is shown in Plates M-1 to M-8 at the end of this
chapter. Figure 9-1 illustrates the overall alignment and station locations.

The following is a description of the main components of this design
solution:

A two lane median transitway from Enterprise Drive to Denison Street;
e Stations including appropriate amenities located at arterial or major
collector east-west roads at:
— Enterprise Drive (considered under Highway 7 transitway EA)
- 14" Avenue/Alden Road
— McNabb Street/McPherson Street

— Denison Street Note: Preferred alignment south of Steeles Avenue will be confirmed upon
. completion of future studies of potential transit improvements by the City of
- Esna Park Drive P P P y y
Toronto/TTC.

In addition, the preferred transit routing would connect to existing VIVA
Phase 1 stations at:

— Steeles Avenue

— Gordon Baker Road/McNicoll Avenue

— Seneca College

The cross-sections for the transitway are shown in Figures 9-2 - 9-7.
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Figure 9-2
Typical BRT Transitway Cross-section — 6-lane Traffic with 1.0 m Raised Median

Figure 9-3
Typical LRT Transitway Cross-section — 6-lane Traffic with 1.0 m Raised Median
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Figure 9-4
Typical BRT Station Cross-section — 6-lane Traffic with Left Turn Lane
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Figure 9-5
Typical LRT Station Cross-section — 6-lane Traffic with Left Turn Lane
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Figure 9-6
Typical BRT Transitway Cross-section — 4-lane Traffic with 4.0 m Streetscape Median
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Figure 9-7
Typical BRT Station Cross-section — 4lane Traffic with Left Turn Lane
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9.1.1 Transitway Elements

There are two basic cross-sections for the dedicated transitway — one with
six traffic lanes for the segment north of 14™ Avenue and one with four
traffic lanes for the segment south of 14™ Avenue.

The preferred design generally maintains all existing left turn lanes at
intersections.  Similarly, where dedicated right turn lanes are currently
provided, these are maintained for traffic capacity reasons.

Warden Avenue differs from the other York Region Rapid Transit facilities
on Yonge Street and Highway 7 in that the majority of the properties do not
have direct access onto Warden Avenue; access is provided via side
streets. There are only two driveways were left turn access is provided to
or from Warden Avenue. This results in very efficient operation of the
rapids transit, and Warden Avenue as a whole, as there are no conflicting
turning movements across the transitway.

Lane Widths:

Warden Avenue is a relatively new road and consists of a typical urban
cross-section. The existing cross-section (prior to widening north of 14"
Avenue) includes two 3.5 - 3.75m lanes in each direction and a centre left
turn lane in some locations. These will be replaced with 3.5 m transit lanes,
3.5 m general purpose traffic lanes and 3.75 m curb lanes. A 300 mm width
rumble strip is proposed to delineate and provide separation between the
transit and general purpose lanes. The transit lanes and the traffic lanes
are proposed flush next to each other so as to facilitate crossing of
emergency vehicles and for easier snow clearance in the winter.

Existing boulevard and sidewalks will be maintained, generally providing a
5.0 m or greater boulevard width. Where it was not possible to provide a
5.0 m boulevard within the existing R.O.W. small strips of property will be
required.

Urban Design Principles:

The following are some of the Urban Design Principles on which the current
planning design or future detail design should be based on:

e Consistency and Coherency: to avoid a circumstantial and
inconsistent look to the corridor it is important to establish a consistent
cross-section and curb line. The corridor should also communicate a
legible and understandable look that clearly puts forward the idea of
transit as the future.
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e Identity: The transit system should be broken down into subsystems
that have their own character and sense of place that riders can identify
with. Green Technology should be the principle on which amenities
should be designed to such as solar power for everything from lighting,
to ticket dispensing to heating of bus shelters. Landscaping and tree
planting are identified as essential in portraying a green image.

e Environment: A range of climate issues can be dealt with through
careful planning, e.g. trees can be planted to provide shelter from the
wind and shade for pedestrians as well screening from the road for
adjacent buildings. Trees also act as a solid body for air pollutants to
settle on and therefore reduce negative effects in the atmosphere. The
type of materials and colour in paving the transitway itself and the
sidewalks, splash strips, etc. should be carefully chosen to reinforce the
identity and character of the transitway that is proposed.

e Network: The transitway is part of a complex network reflecting how
people move through the community. The linkages that connect private
vehicles, drop off, Park’n Ride, bicycles, local transit buses, GO buses,
etc. to the future transitway should be designed with an integrated
approach making the experience of transitioning to transit services
efficient and effortless.

e Signage: A consistent approach to all types of signage, directional,
proprietary advertising, etc. should be developed for the corridor to
minimize visual clutter and the chronic symptom of competitive “sign
wars”.

e Snow Plowing: The clearing, storage and removal of snow along traffic
and transit lanes must be carefully planned. A generous splash and
storage strip must be provided on the sidewalk side of the curb.

Streetscaping:

One of the main features of the preferred design is that it maintains the
existing number of traffic (i.e. four lanes) lanes south of 14" Avenue as
opposed to providing six lanes plus a transitway. In this regard, the design
is maximizing opportunities for streetscaping. In the section between 14"
Avenue and Enterprise Drive, the corridor is mainly taken up by the
Highway 407 corridor and the associated ramps and there are few places
where pedestrians would interact with surrounding development.

At the outset of developing the preferred design, a number of options were
considered for providing a landscaping plan within the corridor:

e amedian landscape area with transit either side;
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e two landscape areas either side of the transitway separating the transit
from the roadway;

e a minimal separator in the median (1 metre) with landscaping at the
outer curb areas only;

¢ Maximizing landscaping opportunities in the boulevard combined with
landscaping in the median at transitway stations.

Consistent with the overall rapid transit development program, the preferred
alternative is to maximize median landscaping opportunities by providing a
4.0 m landscaped median between the two transitway lanes. Because of
R.O.W. limitations combined with the relatively short length of the corridor,
there are only two opportunities were a landscaped median could be
provided: a mid-block location between Denison Street and
McNabb/MacPherson Street and a mid-block location between
McNabb/MacPherson Street and 14™ Avenue.

Figure 9-8 illustrates a typical station layout and landscaping opportunities.

Figure 9-8
Station Layout and Landscaping Opportunities.
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Other items:

These included street lighting, emergency vehicle access and public art.
For street lighting it was stressed that light spillage is to be avoided and
excess light reduced.

For public art it was articulated that the design components, such as
paving, light standards, benches, stations, etc. should include the provision
for a rich variety of public art that will express community character
throughout the corridor.

Emergency Response Services (ERS) Considerations:

Presently, Warden Avenue has no restrictions in the median for emergency
vehicle access. However, most emergency vehicle access routes within
sites are access from side streets or parallel streets.

Under the preferred design, two median sections will be introduced on
Warden Avenue between Denison Street and 14™ Avenue, each resulting
approximately 200 m of roadway where emergency vehicles cannot cross
from one side to another. In the section between Denison Street and
McNabb Street, there is one property on the east side that has an access
onto Warden Avenue. At this location, it would be appropriate to include a
break in the median to allow southbound emergency vehicles to access the
east side of Warden Avenue. Figure 9-9 illustrates this concept.

Figure 9-9
Proposed Median Access for Emergency Vehicles (Warden Avenue north of Denison Street)
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On all other sections, emergency vehicles will be able to cross the
transitway at any location with the exception of the approaches to
intersections where median stations are placed.

9.1.2 Horizontal Alignment

Horizontal alignment for the new transitway generally follows the existing
alignment (or the approved for construction alignment north of 14" Avenue).
The following considerations were made in developing the horizontal
alignment for the preferred design.

e Between the Highway 407 and 14™ Avenue, Warden Avenue will be
widened to both sides. Between the Highway 407 E-N/S Ramp and the
CN Bridge, the alignment was shifted to the east as much as possible
to accommodate the proposed design for the Highway 407 Transitway
and to minimize impacts on the Highway 407/Rodick Road Employment
Lands.

e At 14" Avenue, the alignment was centred in the R.O.W. to minimize
impacts on adjacent properties.

e At Warden Avenue and Denison Street, the alignment and intersection
design was developed to avoid impacts on the St. Johns/5" Line
Cemetery south of Denison.

9.1.3 Vertical Alignment and Pavement Widening

Vertical alignment for the Warden Avenue transitway will follow the vertical
profile of the existing road. In order to obtain good ride quality and the
required service speeds for transit smooth profiles must be obtained for the
median transit lanes. A best-fit vertical profile has been designed to allow
for this.

Additional pavement width is required for the dedicated transit lanes and
the stations resulting in general widening of the curb lines as well as some
local right-of-way widening. Pavement depths for the transit lanes may be
different from those of the traffic lanes as well as the landscape median.
With the above changes in mind it is anticipated that complete
reconstruction of the cross-section is required. Whenever possible right-of-
way widening or impact on commercial properties including parking has
been avoided by the construction of retaining walls or other grading
measures to limit impacts.

The proposed vertical alignment generally conforms to an 80 km/hr design
speed for general purpose traffic. Vertical alignment standards for BRT as
stated in Chapter 7 are met.
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The vertical alignment design criteria for BRT running ways and stations are
met in all cases.

9.1.4 Intersection Design

Intersection design has been undertaken in accordance with the Geometric
Design Manual for Ontario Highways.

There will be two locations were intersections require the ability for vehicles
to make a U-turn to access properties along Warden Avenue: Warden
Avenue at Denison Street and Warden Avenue at McPherson/MacNabb
Street . These intersections have been designed to allow for the use of a
WB17 truck to make a U-turn with signal protection, providing access to the
Beaver Lumber Entrance. Non-signalized intersections have been
designed to maintain existing turning radii. Right and left turn lanes with
appropriate lengths have been incorporated into the design based on traffic
needs. Property will be acquired as part of the highway/transit
improvements to provide for adequate day-lighting triangles for all the
intersections.

9.1.5 Structures

There are two structures along the Warden Avenue that will require
changes to accommodate the transit lanes. These are:

e The Warden Avenue Bridge over Highway 407;
e The Warden Avenue Bridge over the CN York Subdivision;

The following is a description of how the transit lanes are proposed to cross
either on these structures:

a) The Warden Avenue Bridge over Highway 407 at Station
12+900

Currently, the Highway 407 Bridge is a two span prestressed precast
concrete girder bridge providing 3 lanes of travel across the bridge in each
direction plus sidewalks on both sides (See Figure 9-10).  Minor
medications will be made to the lane geometry on this bridge with the
widening of Warden Avenue in 2005; specifically the outside lanes
presently taper into the Highway 407 ramps and will need to be modified
provide for through travel.

The proposed undertaking would widen the Highway 407 structure to
provide for three lanes of travel in each direction plus a median transitway.
This would require changes to three of four on-ramps. Ramp terminals and
signalized intersections would remain in the same location. It is noted that
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any changes to the structure would require a legal agreement between York
Region and 407 ETR prior to any construction operations being undertaken.

b) The Warden Avenue CNR bridge structure over the York
Subdivision railway line at Station 11+400

This structure is presently a three span prestressed precast concrete girder
bridge providing 2 lanes of travel in each direction plus sidewalks on both
sides (See Figure 9-11). This bridge is planned to be widened to six lanes
in 2005. As with the Highway 407 structure, the proposed undertaking
involves adding two additional lanes to this structure to accommodate the
median transitway.

The preferred design requires widening of the deck on the east side to
accommodate the new lanes. This widening could be accommodated by
extending the piers and abutments and adding additional girders to support
the wider deck. Because of the width of the deck, it may be necessary to
split the deck into two segments. New girders should be designed to match
the stiffness of existing girders. All future design and construction will be
subject to the Ontario Highway Bridge Design Code (OHBDC) and to CN
Rail review.

As this structure is constructed on a fill section, retaining walls are required
on the embankments to avoid impacts on adjacent properties.

Figure 9-10
Warden Avenue Crossing Highway 407
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Figure 9-11
Warden Avenue Crossing CN York Subdivision

9.1.6 Modifications to Existing Highway 407 Interchange

All directional ramps and ramp terminals will have to be modified in order to
accommodate the road widening. All of the modifications are minor and will
not affect the areas where tolling equipment exists. Without extensive
widening to the existing bridge, it is not possible to provide parallel tapers
for the inner loop ramps and as a result the preferred design utilizes direct
tapers.

Any proposed works would require review and approval of 407 ETR as well
as the Ministry of Transportation. This review will include peer review
design and safety by 407 ETR's Independent Auditor.

9.1.7 Stations

Station designs were developed based on the criteria established for the
overall rapid transit development program. The objective was to develop a
typical or prototype station that incorporated a set of common elements that
would create a clear identity and allow for ease of installation and
maintenance.

The prototype station includes:

e Consideration of the station precinct and the connections to the local
community as part of the station development;
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o Far-side stops, with the end of the passenger platform located as close
to the pedestrian crosswalk as possible;

e Distinctive, modular shelters to provide weather protection and
contribute to the visual identity of the system;

e Provision for amenities including fare collection equipment, signage,
system maps and real-time passenger information.

The station precinct includes the station site itself and consideration of how
pedestrians access the transit service from the local neighbourhood. This
includes the sidewalk system, crosswalks and signage and wayfinding
systems. The identity of the system and the access to the system are
clearly defined by the various prototype elements.

Far-side stations allow vehicles to pass through signalized intersections
before stopping at the platform, minimizing lost time at signals and
minimizing vehicle-pedestrian interfaces. This also places the vehicle
beyond the crosswalk so that passengers leaving the station do not
interfere with the vehicle’s departure.

Modular shelter design allows for a consistent image to be created through
a design that is responsive to the level of passenger usage. The platform
area is a consistent size across the system, designed to allow for two
vehicles to be stopped at any given time. The shelter is sized based on
anticipated station loads and can be expanded as the system grows.

Fare collection equipment, signage and system maps and information will
be presented in a similar manner at each station. This predictability of
information and placement enhances the passenger’s experience.

In many newer transit systems art is incorporated into the stations through
stand-alone or integrated art. This provides an opportunity to enhance the
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public’s perception of the system and increases the level of safety and
security. This art can reflect the current or historical context of the station of
community. In many cases the art at several stations is linked into a
common theme to provide variation yet allow for a complete story to be told.
Integrated art has become the more common method as stand-alone art
generally requires more space and is seen as distinct from the station
whereas integrated art joins the function of the station with the aesthetic.

The prototype station consisting of a median platform will be used at the
four stations along the dedicated transitway section (Enterprise Drive, 14"
Avenue/Alden Road, McNabb Street/McPherson Street, Denison Street).
For the segments utilizing mixed traffic, stations will be located at the curb-
side to the rear of the sidewalk. These stations will utilize smaller shelters,
but will include the same basic features as the main proto-type stations.

9.1.8 Park and Ride Facilities

Although integration with YRT local services as feeders is a primary
objective, the Region’s rapid transit plan includes the installation of parking
facilities wherever practical and cost-effective, to encourage access to the
system by the private car. The Region is committed to a parking need assessment
and management study during the preliminary design phase to perform an operational
review on feeder services, to determine the requirements for parking spaces and how these
required parking spaces will be provided and implemented. During the detailed design
phase of the project, local municipalities and, where opportunities exist,
private property owners will be consulted to identify potential locations for
park-and-ride facilities.

Options to be investigated could include vacant land owned by
municipalities, shared use of municipal parking lots or garages, sharing of
commercial parking lots and joint development in the vicinity of key
transitway stations.

On the Warden Avenue alignment, the location with the highest potential for
a park and ride station is the Highway 407 corridor. As discussed below,
the Province has also identified this as a potential stop for the proposed
Highway 407 Transitway. The integration of the Markham N-S link with this
system at Warden Avenue is discussed below.

Park and rides facilities will be implemented in accordance with site
planning and EA regulatory requirements. Any new separate facilities will
be subject to the requirements of a Class or individual EA as appropriate.
The Region will not assume that parking spaces will be available on GO
Transit-owned lands at the GO Unionville Station.

9.1.9 Bus Bay Considerations at Don Mills Station
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There are presently two bus bays designated for York Region Transit
vehicles in the Fairview Mall/Don Mills Station.

Typically, with a five minute headway, one platform would be required for
bus layover. The VIVA 1 service operates at a 10 minute headway and will
share a platform with some YRT services. With the introduction of
increased frequencies, a new platform bay may be required.

It is expected that with the introduction of new north-south rapid transit
services, other TTC and YRT services will be eliminated or re-structured
providing additional space at Don Mills Station. The TTC has also recently
cut back on some routes serving Don Mills Station providing spare capacity.

9.1.10 Integration with Potential Future Station on Highway 407
Transitway

In 1998, the MTO conducted a transit strategy study along Highway 407
Corridor. The long term plan is to operate buses on a fully exclusive
transitway that generally parallels Highway 407. This transitway would
cross Warden Avenue just south of Highway 407 in the Parkway Belt, with a
station proposed for the lands to the west of Warden Avenue.

A functional design for Highway 407 Transitway Warden Station has been
developed by MTO, but is likely to change slightly due to plans by the Town
of Markham to extend Miller Avenue across Warden Avenue.

As the Markham North-South Link would have a connection to the Highway
407 Transitway at Unionville Station (in the same manner as the Highway 7
transitway), it would not necessarily require a connection at Warden
Avenue. However, if a connection is desired when the Highway 407
transitway is developed it would be possible to construct a vertical
connection in the median of Warden Avenue to the 407 transitway below.
This connection is not part of the preferred undertaking for the Markham N-
S Link and would need to be developed and assessed as part of the
detailed design for the Highway 407 transitway.

9.2 SERVICE PLAN

9.2.1 Near-Term Service Design

Initially, the service design for the Markham Link is expected to be generally
the same as that for York Region’s VIVA Phase 1 system which started
operation in Fall 2005. This is described as follows:

Routing — staying strictly on the corridor, as defined in this report (i.e. no
branching or inter-lining with local routes);
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Stop Policy — stopping at all stations, as defined in this report (i.e. no
express or semi-express operation or other stop variation);

Vehicle Allocation — 18-metre articulated vehicles, which are being used
for VIVA Phase 1 and would continue to be used on the corridor in
subsequent near-term phases;

Span of Service — 7 days per week and approximately 18 hours per day
(6:00 am to 12:00 midnight, with slightly later early morning starts
Saturdays and Sundays), although service could operate later in the
evening as ridership builds, say to 1:00 or 2:00 am, the same as the local
service now provided by YRT,;

Service Frequencies — a minimum 10-minute service during weekday
peak periods (6 vehicles per hour in each direction) and a 15-minute
service along the entire corridor during all other times. These frequencies
are expected to increase within a year or two of the 2005 enhanced service
implementation and the implications of this are discussed in the next
section.

9.2.2 Longer-Term Service Design Concepts

Once the initial VIVA Phase 1 service is implemented, ridership is expected
to grow over the next 15 years. Ridership modelling has produced forecasts
for 2006 (i.e. the Viva 1 phase) and 2021 (See Chapter 4). By 2021, peak
hour, peak direction ridership is projected to be 3000 passengers with the
full BRT system, compared to 2000 if the VIVA 1 system was maintained.

As land use and transit ridership evolves in York Region, changes in the
configuration of the initial services will inevitably occur. One potential
change is the extension of the Finch-Richmond Hill-Unionville service
(currently an L-shaped service) to Don Mills to form a U-shaped service.
This routing would provide an additional subway link to the Beaver Creek
and Woodbine employment areas and would add capacity to Don Mills
station without over servicing the portion of the Highway 7 corridor east of
Markham Centre. Allowances in the route alignments and intersection
alignments where rapid transit routes meet should then be designed to
accommodate any of the above routing combinations. The specific service
designs for any of these routes would be done in the future once ridership
patterns have further developed and demand has grown sufficiently to
justify the new route combinations while maintaining high frequency
“rapidtransit” service levels.

9.2.3 Longer-Term Service Levels

The 2021 ridership forecasts noted above indicate that the required
individual link frequencies could be as high as 90 seconds to two minutes
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during peak hours in the busiest parts of the corridor. This assumes the
longer-term use of articulated buses on all corridors, which is supported by
these ridership figures. A more flexible routing approach, such as that
described above, would ensure that sufficient service is provide on the
Markham N-S Link. Frequencies are very much of a “rapid transit” quality
and yet are not so high that they would result in inefficiencies or operational
difficulties. Thus, within the 2021 time frame and using the multi-route
approach, there would not likely be a need to put in place more complex
operational policies, such as express services or trips with varying stop
policies.

9.3 PROJECT ACTIVITIES

There are three distinct phases to the project: Pre-construction;
Construction; and Operation. The activities associated with each of these
phases are presented below:

1. Pre-construction Phase: This phase includes the completion of
preliminary and detailed engineering and streetscape designs and
preparation of contract drawings and specifications. This phase also
involves obtaining all necessary permits, as well as approvals from
regulatory agencies.

2. Construction Phase: This phase involves all activities related to
construction such as: removals, grading, excavation, filling, construction
and replanting for the entire construction period.

3. Operation Phase: This phase begins with the first day of transitioning
operation, and covers the general operational activities such as
maintenance and monitoring, on an as required basis.

9.3.1 Pre-construction Phase

This stage includes completion of preliminary and detailed engineering and
streetscape designs and preparation of contract drawings and
specifications. Issues to be addressed and resolved during preliminary
design include but are not limited to:

e Potential funding sources for construction of the project;

e Property acquisition

e Phasing requirements for infrastructure design;

e Construction staging of the design;

e Resolution of transit arrangement for the section between Steeles
Avenue to Finch Avenue;

e Landscaping materials;

e Utility relocation strategy and design;

e Street lighting design, frequency and location;

e  Street furniture;
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e Public art;

e Storage & Maintenance Facility design;

e Vehicle types and operational plans;

e Amenities for stations and their design;

e Traffic signal design;

e Coordination with local transit routes and transfer strategies;
e Fare collection strategies;

e Sewer design and watermain design and;

e Pavement design for running ways and roadways.

Other pre-construction activities include:

e Site surveying as required;

e Obtaining approvals for construction access and working areas;

e Legal agreement between York Region and 407 ETR for any changes
to proposed structures or utilities;

e Geotechnical investigations including drilling of boreholes to determine
existing soil and groundwater conditions;

e Archaeological and waste contamination investigations;

e Advance utility relocation or burying contracts; and

e Coordination with other projects in the vicinity of the corridor.

9.3.2 Construction Activities
Physical construction activities will include:

e Installation of traffic accommodation measures as required by staging
plan;

e Clearing and grubbing of vegetation within the grading limits for
construction of the project;

e Stripping and topsoil within the grading limits;

e Excavation of road surface including sidewalks and medians;

e Trenching and installing new below grade infrastructure and burying
overhead services where necessary; and

e Removing existing asphalt and disposing at approved facility;

e Removing redundant structures and disposing of debris;

e Preparing road bed including cutting and filling and lying granulars;

e Potentially salvaging existing granulars/asphalt for reuse;

e Pouring concrete for curb, barriers, retaining walls, planters and
sidewalks;

e Constructing buildings in the Storage and Maintenance Facility;

e Fabricating and erecting station elements including amenities;

e Laying granular and application of hot mix asphalt;

e Installing lighting, heritage lighting and traffic signals;

e Final grading and topsoil application;
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e Asphalt line painting; and

e Installing landscaping features such as sod, shrubs, trees, paving
stones irrigation systems, station amenities and street furniture.

Throughout the construction stage, various associated activities, which can

have potentially adverse environmental effects will need to be mitigated, as

outlined in Section 10.4.

9.3.3 Operation Phase

Once construction is complete, monitoring of the Markham N-S Link
Transitway will be initiated. This will include:

e Monitoring traffic and transit ridership volumes to determine the
potential for future modifications;

e Accidents to analyze safety conditions;

e Traffic signals timing; and

e Landscape health.

Routine maintenance activities include:

e Spring sweeping of road, sidewalk and boulevards;

e Snow and ice removal in the winter; and

e Landscape maintenance including grass cutting, shrub and tree pruning
in the summer; and

e Replacement of any landscaped material

9.4 PROJECT STAGING

There will be opportunities to stage project activities during the construction
phase. Staging the project will be beneficial in maintaining the best
possible level of service during construction, including maintaining
accesses to all properties as well as maintaining city/town and utility
services such as water, sewer and hydro. This will include staging of
activities in terms of activities across the corridor (cross-section staging), or
sections/portions along the corridor (component staging).

Although specific plans to stage the project will not be determined until the
detailed design phase, it is useful to present staging opportunities in
general terms in this environmental assessment study so that potential
effects can be assessed.

Because of the generous platform width required for the new project staging
of construction should be easy and should have the ability to maintain
pedestrian and road traffic as currently existing during construction. The
basic strategy would be:
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e Construct the additional widening on one side of the roadway to its
required width;

e Shift existing traffic to the side where new widening has been
constructed. If necessary a temporary surface over the landscape
median/station areas may have to be constructed,;

e Operate traffic to one side. Set up temporary signals to align with new
traffic lanes at signalized intersections;

e Construct remainder of the roadway while maintaining access to
existing properties by staged construction;

¢ Finalise construction and open to traffic to its final configuration.

9.5 DESIGN ATTRIBUTES AND BUILT-IN MITIGATION

For this project, “built-in mitigation”; is defined as actions and design
features incorporated in the pre-construction, construction and operational
phases, that have the specific objectives of lessening the significance or
severity of environmental effects which may be caused by the project.

The Markham N-S Transitway will be designed and implemented with the
benefit of planning, road and transit design engineering, landscaping
design, and environmental best management practices. Regard shall be
given to the legislation, policies, regulations, guidelines, and best
management practices of the day. Where possible, mitigation measures
will be prescribed in the construction contracts and specifications.
Examples of practices that should be employed, based on current
standards, are described below. These will be applied and refined during
the pre-construction, construction and operational phases of the project.

Construction and Traffic Management Plan

A Construction and Traffic Management Plan will be developed to manage
the road’s transportation function for all travel modes including equipment
and material deliverables at various times during the construction period.
The objective will be to maintain clear pedestrian safe routes and to
maintain existing traffic as close as possible to its current conditions. The
plan will also outline the road signage program.

Emergency Response Plan

The preparation of an Emergency Response Plan to be used by the
contractor is included to allow full emergency services access during the
construction period, such that anytime there is a method to access all
residential, commercial and other land uses in the event of an emergency.
Additionally, the emergency response plan should include provisions for
providing temporary services to end users in the event of a construction
related service outage or other service disruption. A spills response and
reporting plan will be prepared and adhered to by the contractor. Spills or
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discharges of pollutants or contaminants will be reported immediately.
Clean up shall be initiated quickly to ensure protection of the environment.

Management of Contaminated Materials

Studies will be completed to confirm the potential for the project to interact
with contaminated soil or groundwater. Where the potential is confirmed, a
plan to remediate the environment to the applicable standards will be
prepared. The Ministry of Environment and Construction Manager would
be notified immediately upon discovery of any contaminated material
encountered within the construction area. If contaminated materials or
contaminated groundwater are encountered within the construction limits,
these are to be removed and disposed off in accordance with all applicable
Acts and regulations. Treatment and discharge of contaminated
groundwater are also to be in accordance with applicable legislation and
regulations.

Construction Waste Management Plan

During construction there will be some excess materials that must be
disposed off the site of the project. These could include concrete rubble,
asphalt, earth and road right-of-way appurtenances such as signs and
lighting and utility poles. During the detailed design stage a waste
management plan will be developed to ensure that surplus material is
recycled wherever practical and to describe the methods to be used by the
Contractor for disposal of all other surplus material in accordance with
provincial or local municipal practices and guidelines.

Geotechnical Investigations

Geotechnical investigations will be required to confirm groundwater and
subsurface conditions and potential impacts that will need to be considered
in the detailed design of the project.

Archaeological Assessment and Monitoring

Based on the existing conditions, there were areas identified as having
archaeological potential. Accordingly, it is recommended that a Stage 2
Archaeological Assessment be conducted by a licensed archaeologist, prior
to construction. During actual construction, it may be necessary to monitor
deep excavations, by a licensed archaeologist. The results of the Stage 2
assessment should be used to determine this level of monitoring. If during
the course of construction, archaeological resources are discovered, the
site should be protected from further disturbance until a licensed
archaeologist has completed and any necessary mitigation has been
completed.
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Stormwater Management Plan

A stormwater Management Plan will be prepared, in accordance with the
MOE’s Storm Water Management Planning and Design Manual (2003), in
detail to identify the rate and volume of anticipated stormwater runoff and
the means to accommodate it, and to identify the means of achieving MOE
guidelines for water quality of stormwater runoff. This includes the
identification, in the detailed design phase, of the overall stormwater
management system requirements, methods of detention and filtration, and
any control mechanisms necessary to achieve runoff quantity and quality
targets. This plan, when prepared during the detailed design phase, will
take into account the opportunity that exists to use specific locations within
the identified right-of-way as retention areas to assist in the objective to
improve stormwater runoff quality to further off-site (i.e., outside the right-of-
way) treatment.

Erosion and Sediment Control Plan

A detailed plan will be prepared by the Contractor to manage the flow of
sediment into storm sewers. This plan will be based on best management
practices including the Guideline of Erosion and Sediment Control at Urban
Construction sites. Provision for inspection of erosion and sedimentation
control measures during construction will be identified in permit approvals.
Catchbasin filters and straw bales in roadside ditches will be used to control
erosion and sedimentation during construction.

Landscape Plan

A detailed Landscape Plan will be prepared to guide the species selection,
location and planting details for all proposed plantings and other
streetscaping elements within the corridor. The plan will be prepared by a
professional landscape architect with experience in plantings along arterial
roadways.

Lighting Treatment Plan

A lighting treatment plan in accordance with local and regional municipal
standards will be prepared during the pre-construction phase. The lighting
treatment plan will include lighting fixtures and illumination along the various
sections of the corridor. A lighting audit of the preferred lighting design plan
will be conducted to ensure clear sight lines and appropriate illumination.

Public Communications Plan
The requirement for a Public Communications Plan stems from the need to

keep the public informed about the work in progress and the end result of
the construction activity. Residents and other stakeholders must be aware
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of scheduled road closings and other disruptions to normal service ahead of
time in order that their activities can be planned with minimum disruption.
The Public Communications Plan should detail how to communicate the
information to the public, what information should be disseminated, and at
what project stages the communications should take place.
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10. ASSESSMENT OF THE PREFERRED DESIGN

10.1 ASSESSMENT METHODOLOGY

An impact analysis was undertaken to identify the potential effects, both
positive and negative of the pre-construction, construction and operational
activities required for project implementation. In the case of negative
effects, mitigation opportunities and methods were also identified. The
evaluation criteria and indicators established during the alternatives
evaluation process were used as the basis for assessing the effects of the
preferred design on the social, physical and natural environments. The
effects analysis involved applying the following steps:

Step 1: Identify and analyze activities where the project, as described
in Chapter 9 may interact with existing environmental
conditions, as described in Chapter 6.

Step 2: Acknowledge predetermined project activities that act as built-in
positive attribute and/or propose mitigation measures that can
be implemented during construction or operation of the
undertaking, as outlined in Section 9.4

Step 3: Identify the residual environmental effects, if any.

Step 4: Identify opportunities for further mitigation of residual effects, if
possible/practical, including monitoring.

Step 5: Determine the significance of the residual environmental
effects, after further mitigation. The potential effects of project
implementation were described based on their level of
significance.

Step 6: Recommend monitoring activities during the construction or
operation of the undertaking.

Professional experience, analysis, simulation and judgement formed the
basis for identifying environmental effects and mitigation measures. The
analysis was based primarily on comparing the existing environment
condition with the anticipated future environment, prior to, during, and after
construction. The prediction of effects considered:

e The interaction between a project activity and the valued environmental
components;

e The effects of the project activities on the environmental values; and

e The combined effects of multiple activities and/or multiple effects.
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Within this context, consideration was given to:

e The magnitude, spatial extent, and duration of effects;
e The proportion of a population or community affected;
e Direct or indirect effects;

e The degree to which the effect responds to mitigation.

In this assessment, “residual” environmental effects are defined as changes
to the environmental caused by the project, and vice versa, when compared
to existing conditions and taking into account all built-in mitigation
measures. Potential residual environmental effects were assessed as to
their significance, including spatial and temporal considerations, and were
categorized according to the following definitions:

“Positive effect” means an effect that will contribute to the wellbeing or
health of a valued environmental component.

“Negligible” means an effect that may exhibit one or more of the following
characteristics:

» nearly-zero or hardly discernible effect; or

» affecting a population or a specific group of individuals at a localized
area and/or over a short period in such a way that the effect is similar to
random small changes but would have no measurable effect on the
population as a whole.

“Insignificant” means an effect that may exhibit one or more of the
following characteristics:

e not widespread,;

e temporary or short-term duration (i.e., only during construction phase);

e recurring effect lasting for short periods of time during or after project
implementation;

o affecting a specific group of individual in a population or community at a
localized area or over a short period, but not affecting the integrity of
the population or community; or

e not permanent, so that after the stimulus (i.e., project activity) is
removed, the integrity of the environmental component would be
resumed.

“Moderately Significant” means an effect that may exhibit one or more of
the following characteristics:

¢ not widespread with mostly local effects;
e requires further investigation
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e permanent reduction in species diversity or population of a species, but
not in sufficient magnitude to cause a decline in abundance and/or
change in distribution beyond which natural reproduction or immigration
would not return that population, or any species dependent on it, to its
former level within several generations; and

e could be alleviated with additional detailed design.

“Significant” means an effect that may exhibit one or more of the following
characteristics:

e widespread,;

e permanent transcendence or contravention of legislation, standards, or
environmental guidelines or objectives;

e permanent reduction in species diversity or population of a species in
sufficient magnitude to cause a decline in abundance and/or change in
distribution beyond which natural reproduction or immigration would not
return that population, or any species dependent on it, to its former level
within several generations;

e permanent loss of critical/productive habitat; and

e permanent alternation to community characteristics or services,
established land use patterns, which is severe and undesirable to the
community as a whole.

The definitions of significance were adopted for use in this assessment
because many of the impacts cannot be quantified in absolute terms,
although changes and trends can be predicted. The definitions provide
guidance and were intended to minimize personal bias. This is important
because the analyses are sometimes based on professional judgement and
limited information.

Once the potential effects were predicted, additional mitigation measures
were identified. Often these mitigation measures were sufficient to reduce
potential negative effects to an insignificant or negligible status.

Monitoring is important to verify the accuracy of predicting effects.
Monitoring measures were recommended to determine what effects would
actually occur with project implementation, and may result in the
modification of mitigation measures to improve their effectiveness.
Identified monitoring measures included inspection, surveillance and
compliance monitoring.

10.2 ASSESSMENT RESULTS

An environmental effect requires consideration of all project activities and
their interaction with the environment. Pre-construction, construction and
operational activities were assessed. Table 10-1 describes these project
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activities and their interaction with the environment and location, the
potential effects, mitigation measures, residual effects and their
significance, and monitoring recommendations. Project stages are coded
as follows:

P — Pre-construction
C — Construction
O — Operation

10.3 PROJECT-RELATED EFFECTS AND MITIGATION

The evaluation of project-related effects was performed using the same
general objectives used to evaluate alternatives to the undertaking and
alternative methods. These objectives are:

e To protect and enhance the social environment in the corridor

e To protect and enhance the natural environment in the corridor

e To promote smart growth and economic development in the corridor
e To provide an effective transportation service

The issue of cost-effectiveness was considered in selecting the preferred
undertaking and is not considered further here.

Goals defined by professionals in the study team are subsets of these
objectives and refer to an environmental value or criterion. The effect of the
proposed undertaking in terms of each environmental value was rated using
a qualitative scale ranging from a positive or beneficial effect through
negligible to a potentially significant negative effect as described in the
above methodology.

10.4 ANALYSIS OF ENVIRONMENTAL EFFECTS AND
MITIGATION

10.4.1 OBJECTIVE A: To protect and enhance the social
environment in the corridor

Overall, the various goals set to protect and enhance the social
environment are largely achieved. The assessment in terms of the related
environmental values indicates that most adverse effects are generally
mitigated by the built-in attributes of the design and benefits for the
communities within the corridor can be maximized. The assessment of
Objective A is tabulated in Table 9-1.

In particular, the undertaking will very likely improve community cohesion as

well as access to municipal and community facilities within the corridor.
Because most properties fronting Warden Avenue are access from local
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streets to the side and rear, the adoption of a median transitway location on
Warden Avenue will not require road users to modify their travel patterns.
Similarly, by maintaining mixed traffic operations along Denison Street,
existing properties along that portion of the transit routing will enjoy the
same access as they do today.

Preserving and improving public safety and security in the corridor was an
important consideration in development of the design concept. Again,
several features of the median transitway design were able to, not only
allow frequent access across the median for Emergency Response
Vehicles, but also provide pedestrians with a safer environment.

In addition, noise and vibration studies at representative sensitive receptors
have demonstrated that the combined effect of median transitway operation
and general traffic on the widened Warden Avenue roadway will not result
in a noticeable increase in noise or vibration levels for residents located
south of Denison Street or in Markham Centre.

A number of Built Heritage Features (BHF) and Cultural Landscape Units
(CLU) were identified within the corridor, including two cemeteries. No
changes to the roadway (i.e. Highway 407 ramps) are planned near the
Bethel Cemetery. Road widening is may occur next to the St. John's 5"
line cemetery on the east side of Warden Avenue south of Denison Street
in the longer term if an option to extent the transitway south to Steeles
Avenue is pursued. To minimize impacts on the cemetery, the width of
Warden Avenue has been kept as compact as possible and the alignment
has been shifted to the west. In addition, the length of the exclusive right
turn lane has been minimized.

A Stage 1 Archaeological Assessment, conducted during the study,
indicated the absence of archaeological sites within the project impact area.
As is usually the case, a Stage 2 archaeological study will be conducted
during the construction phase for the transitway.

Finally, the introduction of a transitway, even in a highly developed urban
context, has the potential to worsen the visual aesthetics of the road. To
minimize the effects, and potentially improve the street environment over
existing conditions, a landscaped median between the transitway lanes has
been included in the preferred design between 14™ Avenue and Denison
Street.

10.4.2 OBJECTIVE B: To protect and enhance the natural
environment in the corridor

The protection and enhancement of the natural environment within the
corridor has been entirely achieved. By definition, the undertaking along
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the Warden Avenue right-of-way is set in a highly developed urban
environment, where natural features have mostly been disturbed by
previous development. Nevertheless, the Rouge River watershed crosses
Warden Avenue north of Enterprise Drive. Similarly, nearby urban green
spaces still exist and must be protected. In terms of all valued
environmental components to be considered, effects on aquatic and
terrestrial ecosystems are either negligible or insignificant when built-in
mitigation measures are implemented or sensitive construction and
operation methods are respected. The potential need to widen existing
roadways and bridges along the transitway will incorporate mitigation
measures where required to preserve or enhance the terrestrial
ecosystems.

Future air quality, except for PM, is expected to be better than current air
quality mainly due to improvements in automobile engine technology and
fuels but also with some contribution from the diversion of trips to rapid
transit. While PM levels can be expected to increase as traffic increases,
rapid transit will slow the rate of increase.

The assessment in terms of Objective B is tabulated in Table 9-2.
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Table 10-1

Assessment of Environmental Effects for Objective A — Social Environment

_. . Project ey A ; . . Level of
S Environmental Valuef Project Activity/ Issue Phase! Location Assessment of Effect on the Environment sulltin POSIt.IV.e AFtrlbutes Potential Residual qu‘[hgr Significance after | Monitoring and Recommendation
15) Criterion and/or Mitigations Effects Mitigation Lo
Plclo Mitigation
OBJECTIVE A: To protect and enhance the social environment in the corridor
Al |Minimize adverse effects | Potential displacement of v | v |Entire Corridor Potential displacement or loss of unique Avoided known locations of distinct features to None required None required Negligible Future community consultation
on and maximize community features features. minimize impact; Incorporated streetscaping and
benefits for communities road furniture to enhance corridor and community
in corridor environment.
Effect on Community v | Entire corridor Widening of Warden Avenue an insertion of South of 14" Avenue, retained existing number of | None expected None necessary Overall positive effect | Monitor traffic levels on Warden
Cohesion median transitway may increase barrier effect |lanes for regular vehicles on Warden Avenue Avenue
Community facility utilization v" | Entire corridor Improved transit access increases demand on | Municipality can expand services and facilities None expected Include mitigation Positive effect None required
facilities and services within the corridor. through the increased development charge measures in community
revenue. facility expansion.
A2 [Maintain a high level of | Access for emergency v |V |V |Warden Avenue Incorporation of median and construction will [ Provided U-Turns at intersections. Meet with None expected Address during detail Insignificant Obtain feedback from ERS
public safety and vehicles have adverse effects on Emergency Response | emergency representatives. Breaks to be provided design in conjunction
security in corridor Services (ERS) access and time (one in the median to allow access to Emergency with ERS
development only) Response Vehicles only.
A3 | Minimize adverse noise |Noise effect for BRT and LRT v | Entire corridor in Combine effect of median Transitway Modeling of future traffic activities indicated that [ None expected None necessary Negligible Conduct audit measurements to
and vibration effects due to Widening of Warden proximity of operation and general traffic on the widened | expected noise increases will not exceed the 5dB confirm compliance once the
Avenue residential uses Warden Avenue roadway may result in threshold at which mitigation measures are Transitway is fully operational.
increased noise levels. required. BRT and LRT sound levels expected to
be marginal to none.
Vibration effect for BRT and v’ | Entire corridor in Combine effect of median Transitway Modeling of future traffic activities indicated that | None expected None necessary Negligible Conduct audit measurements to
LRT due to widening of proximity of operation and general traffic on the widened | expected vibration increases will not exceed the confirm compliance once the
Warden Avenue residential uses Warden Avenue roadway may result in protocol limit of 0.1 mm/sec for LRT. BRT Transitway is fully operational.
increased vibration levels. vibration levels are expected to be negligible.
A4 |Minimize adverse effects | Displacement of Built v Bethel Cemetery Construction will occur near the cemetery No changes to the Warden Avenue/Highway 407 | None expected None necessary Negligible None required
on cultural resources Heritage Features (BHF) ramps are expected in this location.
Displacement of Cultural
Landscape Units (CLU)
v St. John's 5t Line | Road widening will reduce boulevard width and | Minimized roadway width and minimized length of | None expected Review potential Moderately significant | Conduct detailed survey during
Cemetery distance from cemetery to edge of pavement | NB right turn lane. impacts during preliminary design
preliminary and detailed
design stage.
Possible impacts to areas v Entire Corridor There is potential for identification of Stage 2 Archaeological Assessment: field survey | Archaeological sites may be Needs for further Negligible for stage 1 | No requirement for monitoring has
with potential for identification archaeological sites within the project impact | to identify any sites that may be present within the |identified during the course of mitigation, possibly Archaeological been identified as a result of Stage 1
of archaeological sites. area. proposed impact area. If areas of further Stage 2 Archaeological including Stage 3 Assessment Archaeological Assessment.
archaeological concern are identified during Stage | Assessment. Archaeological Monitoring may be required,
2 assessment, such areas must be avoided until Assessment (test depending on the results of Stage 2
any additional work required by the Ministry of excavation) and Stage 4 Archaeological Assessment.
Culture has been completed. Mitigation options, Archaeological
including avoidance, protection, or salvage Assessment (further
excavation must be determined on a site-by-site mitigative work,
basis. If no potentially significant archaeological including mitigative
sites are identified during Stage 2, it will be excavation), must be
recommended to the Ministry of Culture that the determined following
areas assessed be considered free of further Stage 2 Archaeological
archaeological concern. Assessment, if
archaeological
resources are identified
during survey.
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Table 10-1 (Cont'd)

Assessment of Environmental Effects for Objective A — Social Environment

_. . Project ey A ; . . Level of
S Environmental Valuef Project Activity/ Issue Phase! Location Assessment of Effect on the Environment sulltin POSIt.IV.e AFtrlbutes Potential Residual Fgr‘[hgr Significance after | Monitoring and Recommendation
15) Criterion and/or Mitigations Effects Mitigation Lo
Plclo Mitigation
OBJECTIVE A: To protect and enhance the social environment in the corridor
A5 | Minimize disruption of | Visual Effects v v" | Entire Corridor Introduction of transit may reduce visual Introduction of a comprehensive landscaping and | Narrow sections of ROW where [ None necessary Moderately Monitor redevelopment and acquire
community vistas and aesthetics of road streetscaping plan for the corridor. property cannot be acquired may Significant property through redevelopment
adverse effects on street limit incorporation of applications
and neighbourhood streetscaping
aesthetics Landscaping v v" | Entire Corridor Landscaping species may not survive in winter | Choose appropriate species for both winter and | Species may still not survive Change species, Insignificant Monitor health of landscaping
months other months to maintain greenery throughout irrigation patterns, etc continuously
corridor. Place landscaping in planters and
incorporate buried irrigation systems.
Encroachment on sites of V|V Warden Avenue Additional road width required to Alignment has been centred on R.O.W. to Loss of landscaping Retaining walls should | Moderately Work with property owners during
existing property north of 14t Avenue | accommodate station platforms would result in | minimize impacts. Dual southbound left turn be designed to improve | Significant preliminary design to develop
property encroachment on both side of (previously contemplated by Warden Avenue aesthetics. acceptable design.
Warden Avenue widening design) has not been included.
Table 10-2
Assessment of Environmental Effects for Objective B - Natural Environment
2 i i Built-In Positive Attribut ol Fes Level of
é Envwog?tir:it;Ianlue/ Project Activity/ Issue E[ggg Location Assessment of Effect on the Environment . and/o?‘sMitige;ati onzu * Poteng;Li; sidual M'i:tl:g;?c:n Sign,\;igggg(e) rf\fter Monitoring and Recommendation
OBJECTIVE B: To protect and enhance the natural environment in the corridor
B1 |Minimize adverse effects | Fuel spills, due to accidents v' |v" |Entire Corridor Fish kills due to chemical spills resulting in No refuelling within 10 m of a watercourse. Short term population decline. None practical Insignificant None required
on Aquatic Ecosystems | during construction refuelling short term population decline. Emergency Response Plan Some contaminants within storm
and accidents during water system.
operation, entering the
watercourses.
Sediment laden storm water v Entire Corridor Fish kills and loss of aquatic habitat resulting in | Construction fencing at work areas near Short term population decline. None practical Insignificant None required
entering watercourses during short term population decline. watercourses limiting area of disturbance.
construction.
Erosion and Sediment Control Plan
Sediment laden storm water v" | Entire Corridor Loss of aquatic habitat resulting in population | Storm water management facilities such as Short term population decline. Clean-out facilities as | Insignificant Monitor sediment accumulation in
entering watercourses during decline. grassed swales, oil and grit separators, storm required. storm water management facilities.
operation. water ponds
Loss of site-specific habitat v Rouge River The Rouge River is north of Enterprise Drive | Highway 7 transitway design will address potential | Not applicable Highway 7 EA will Not applicable Highway 7 EA will identify monitoring
(see Hwy 7 and the point where the Markham Link impacts on Rouge River. identify mitigation requirements.
Transitway EA) Transitway will turn east. measures, if required.
Fish mortality v Rouge River Fish may be injured or killed by dewatering or [ Highway 7 transitway design will address potential | Not applicable Highway 7 EA will Not applicable Highway 7 EA will identify monitoring
(see Hwy 7 physical harm. impacts on Rouge River. identify mitigation requirements.
Transitway EA) measures, if required.
Note comment above.
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Table 10-2 (Cont'd)

Assessment of Environmental Effects for Objective A — Natural Environment

4 . Project i i i q q Level of
S Environmental Valuef Project Activity/ Issue Phase! Location Assessment of Effect on the Environment sulltin POSIt.IV.e AFtrlbutes Potential Residual qu‘[hgr Significance after | Monitoring and Recommendation
15) Criterion and/or Mitigations Effects Mitigation Lo
Plclo Mitigation
OBJECTIVE B: To protect and enhance the natural environment in the corridor
B1 |Minimize adverse effects | Barriers to fish movement v |V | Rouge River Culvert/bridge extension, repair or replacement | Use open footing culverts or countersink closed | The culvert extension at Rouge | Negotiations with Negligible On-site environmental inspection
(Contd) | on Aquatic Ecosystems (see Hwy 7 may create a barrier to fish movement. culverts a minimum of 20% of culvert diameter. River will be designed to avoid | regulatory agencies during in-water work.
Transitway EA) the creation of a barrier to fish during detail design.
Note comment above. movement.
Baseflow alterations v |V | Rouge River New impervious surfaces can lead to changes |Reduce the area of impervious surfaces to the None expected. None Negligible Post-construction inspection of
(see Hwy 7 in the frequency, magnitude and duration of extent possible. storm water management facilities to
Transitway EA) flows. Use storm water management practices that evaluate their effectiveness.
encourage infiltration and recharge of On-going maintenance as required.
groundwater.
Increased temperature v |Y" |Rouge River Clearing of riparian vegetation and storm water | Minimize the area of stream bank alteration to the | Shading provided by Restore riparian areas | Negligible Post-construction inspection of
(see Hwy 7 management practices can impact extent possible. culvert/bridge offsets shading lost | disturbed during storm water management facilities to
Transitway EA) temperature regimes. Use storm water management practices that through removal of riparian construction with native evaluate their effectiveness.
encourage infiltration and recharge of vegetation. vegetation. On-going maintenance as required.
groundwater. Post-construction inspection of
riparian plantings to confirm survival.
Disturbance to rare, v |Y" |Rouge River Rouge River watershed known to support No species-specific mitigation required. None expected None required Negligible None required.
threatened or endangered (see Hwy 7 redside dace, American brook lamprey, and
species Transitway EA) stoneroller.
B2 [Minimize adverse effects | Barriers to wildlife movement v' |V |Entire corridor Construction of the transitway and associated | Minimize the area of vegetation removals to the | Removal of approximately 0.095 | Restore natural areas | Negligible Post-construction inspection of
on Terrestrial facilities will result in the removal of vegetation | extent possible. ha of Dry-moist open field disturbed during vegetation plantings to confirm
Ecosystems and the wildlife habitat that it supports. Minimize grade changes to the extent possible. meadow (CUM1-1) on the east | construction with native survival.
Use close cut clearing and trimming to minimize | and west sides of Warden vegetation, where
Activities such as site grubbing, staging and | the number of trees to be removed. Avenue south of Highway 407. | feasible.
stockpiling during construction could resultin | Delineate work zones using construction Replace ornamental
destruction or disturbance of migratory birds. | fencingftree protection barrier. vegetation as part of
Protect trees within the clear zone using guide rail, landscaping.
curbs, etc. to prevent removal. Restoration should
follow a net gain
approach
Wildlife mortality. v Entire corridor Removal of wildlife habitat may result in wildlife [ Perform vegetation removals outside of wildlife None expected None required Negligible None required.
mortality. breeding seasons (typically April 1 to July 31).
Perform bridge/culvert extension, repair and
replacement outside of wildlife breeding seasons.
Barriers to wildlife movement. v | |Entire corridor Culvert/bridge extension, repair or replacement | Enhance wildlife passage under transitway, where | Transitway and widening Use of existing Negligible. None required.
and wildlife/vehicle conflicts may create a barrier to wildlife movement. feasible through culvert/bridge modifications. represents an incremental culverts/bridges
Increase in the width of Warden Avenue to increase in road width compared | maintains wildlife
accommodate widening and transitway and to existing barrier created by passage under
associated facilities may create an additional Warden Avenue. transitway and does not
impediment to wildlife movement and increase offer opportunities to
the potential for wildlife/vehicle conflicts. enhance wildlife
passage.
Disturbance to rare, v Entire corridor No rare, threatened or endangered wildlife No species-specific mitigation required None expected None required Negligible None required.
threatened or endangered identified within study area.
wildlife.
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Table 10-2 (Cont'd)

Assessment of Environmental Effects for Objective B — Natural Environment

_. . Project ey A ; . . Level of
6': EnV|r0nn.1en.t AIVELE) Project Activity/ Issue Phase! Location Assessment of Effect on the Environment suiltIn POSIt.IV.e AFtrlbutes Potential Residual qu‘[hgr Significance after | Monitoring and Recommendation
15) Criterion and/or Mitigations Effects Mitigation Lo
Plclo Mitigation
OBJECTIVE B: To protect and enhance the natural environment in the corridor
B2 | Minimize adverse effects | Disturbance to vegetation v" |V |Entire corridor Ditching, grading and other drainage Minimize the area of vegetation removals to the | Vegetation communities within [ Landscape treatments | Insignificant None required.
(Contd) | on Terrestrial through edge effects, modifications may alter local soil moisture extent possible. the study area are primarily
Ecosystems drainage modifications and regimes. Minimize grade changes and cut/fill requirements | cultural in origin and have been
road salt. Road salt may result in vegetation mortality | to the extent possible. impacted by Warden Avenue.
and dieback. Use close cut clearing and trimming to minimize | Transitway represents an
encroachment on remaining vegetation. incremental encroachment into
Delineate work zones using construction these already disturbed
fencingltree protection barrier. communities.
Manage the application of road salt to the extent
possible.
Rare, threatened or v Entire Corridor No regionally rare or uncommon tree species | Minimize the area of vegetation removals to the | Trees may be removed by the None required Insignificant None required.
endangered flora. are located within the study limits. extent possible. transitway and its associated
Minimize grade changes to the extent possible. | facilities.
Use close cut clearing and trimming to minimize
the number of trees to be removed.
Delineate work zones using construction
fencing/tree protection barrier.
Protect trees within the clear zone using guide rail,
curbs, etc. to prevent removal.
B3 |Improve regional air Degradation of existing local v" | York Region Situation expected to be unchanged or The fleet average emissions will drop significantly | Forecast improvement in all None required Positive Effect None at this time
quality and minimize and regional air quality when marginally better than 2001 due to technological improvements balancing the | pollutants assessed (PMzio, NOx,
adverse local effects compared to MOE standards increase in traffic volumes. The RT will divert SOz, CO) when compared with
commuters from individual highly polluting sources | 2021 forecasts with and without
(single passenger automobiles) proposed rapid transit (See
Appendix K).
Increase in emissions of v" | York Region Fewer GhGs are expected to be emitted Compared to the status quo (no additional transit) | Reduced per capita emissions of | None required Negligible None required
Greenhouse Gases (GhG) there will be far less GhGs emitted per commuting [ GhGs
person
Degradation of air quality v Warden Avenue Some dust is expected during the construction | The law requires that all possible pollutant Some PM emissions locally. None required Negligible None recommended
during construction period. emission mitigation steps possible be taken during
construction activities
B4 [Minimize adverse effects | Increased pavement; v | Entire corridor Minor increase in quantity of surface runoff. Storm water management facilities such as Minor increase in peak None practical Negligible None required
on corridor hydro- decreased infiltration Minor decrease in quantity of groundwater. grassed swales and storm water ponds. streamflows.
geological, geological Minor decrease in groundwater.
and hydrological
conditions

10.4.3 OBJECTIVE C: To promote smart growth and economic
development in the corridor

One of the main purposes of the Rapid Transit System is to support the
smart growth policies of the Provincial and Regional Governments and
simultaneously encourage economic development. From this perspective,
the Markham North South Transitway strongly supports Regional and
Municipal planning policies, such as the Centres and Corridors urban form.
In many respects, the undertaking will contribute to the intensification of
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underutilized sites within the corridor and encourage transit-oriented
development at infill locations and vacant land along the corridor. At the
same time, several built-in design characteristics are aimed at reducing the
potential for adverse effects on business or access to social and community
facilities.

The transit system will support the overall objective of the Region’s
Planning Policies to ensure that form follows function. The transit system
must contribute to a sustainable environment by improving access to new
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and existing development leading to increased business and economic
activity along the corridor. Through this increase in business activity, infill
locations and vacant land is more likely to be developed, maximizing the
desired concentration of development within municipal zoning controls and
leading to a more viable alternative of rapid transit in York Region. The
assessment in terms of Objective D is tabulated in Table 10-3.
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Table 10-3
Assessment of Environmental Effects for Objective C — Smart Growth and Economic Development

4 . . i i i q q Level of

e Environmental Value/ . o Project . . Built-In Positive Attributes Potential Residual Further o L .

S Criterion Project Activity/ Issue Phasel Location Assessment of Effect on the Environment and/or Mitigations Effects Mitigation Slgn,\;l?gggg(e) rf\fter Monitoring and Recommendation

OBJECTIVE D: To promote smart growth and economic development in the corridor

Cl |Support Regional and Need for pedestrian-friendly v | |Entire corridor Streetscape will create a more pedestrian- Signalized pedestrian crosswalks will be provided | Potential for jaywalking in vicinity | Platform edge treatment | Insignificant and Monitor traffic accidents involving
Municipal Planning streets and walkways for friendly atmosphere. at all stations and intersections. Pedestrian safety | of stations will discourage illegal positive pedestrians to establish whether
Policies and approved access to stations will be considered in designs for station precincts access cause is transit related.
urban structure and road signage will be highly visible to both

pedestrians and automobiles.
Locating higher density and v" | New and redevelop- | Current landowners could be resistant to Regional/Municipal land use controls and approval [ Redevelopment pressure on Apply Municipal Site Insignificant Monitor re-development activity to
transit-oriented development ment/infill locations | increased infill development due to potential [ processes to encourage transit-oriented surrounding areas Plan approval process control overall increase in
where it can be served by effects on traffic generation development or re-development in support of OP development density
transitway objectives.

C2 |Provide convenient Potential barrier effects during v | |Entire corridor Transitway could be perceived as a barrier in | Construction Traffic and Pedestrian Management | Alternative access routes to Mark detours and Insignificant Monitor congestion levels during
access to social and construction and operation access to future office buildings, industrial and | Plan will avoid wherever possible, barriers to facilities may affect adjacent alternative access construction and traffic patterns
community facilities in business park areas, commercial buildings etc. | entrances/exits along Warden and on side streets. | properties points clearly during operations.
corridor

C3 | Minimize adverse effects | The potential for anincrease |¥" |¥" ¥ |Entire corridor As Warden Avenue is a relatively developed | Intensification of underutilized sites along with the | Increase in traffic; increase in Encourage Insignificant and Monitor building applications/
on business activities in | in business activity. corridor, increased activity could require a development of infill locations and any vacant land | workforce/ population. intensification meeting | positive permits, economic influences
corridor change in urban form. should increase the market for some business urban form objectives. (employment rate, etc.)

activity.
The potential for a decrease v | v |Entire corridor Modification of road access could lead to Implement procedures to address requests of Decrease in traffic; decrease in | Encourage alternative | Moderately significant | Cooperative response to business
in business activity. displacement and/or business loss. affected businesses; Incorporate design solutions | workforce/population compatible development loss concerns addressed to

and construction methods to minimize number of municipalities.

businesses affected.

C4 |Protect provisions for Ease of Truck Movement v" | Entire Corridor Median transitway will restrict truck movement | Provided U-turns at major intersections to allow for | Intersections with no station in Traffic signs prohibit Insignificant Monitor and widen Warden Avenue
goods movement in in corridor truck access to side streets and properties. Traffic | median does not allow sufficient |large truck at stations with right turn tapers at side streets
corridor analysis at intersections indicated sufficient turning width for WB with no stations in to allow for movement

capacity for trucks using U-turns 17(articulated trucks) median. Designate truck
routes
v Entire Corridor Construction may limit access for trucks Traffic management plan to ensure truck access at | May not be possible in some Designate alternative | Negligible None required
all times areas truck routes
10.4.4 OBJECTIVE D: To provide an effective transportation Stations are located in areas with modest to residential density (Markham
service Centre), high employment numbers or a mixture of the two to capitalize on
the effectiveness of implementing the improved public transit system. The
Generally, the undertaking has the ability to improve mobility within the strategic locations of stations generally achieve the goal of increasing the
region and provide good connectivity with inter-regional transit services, all attractiveness of the rapid transit service and make a positive contribution
while maintaining an acceptable level of service for general traffic. From towards maximizing ridership. In order for all members of society to have
this point of view, the proposed transitway will have an overall positive access to the system, all stations, shelters and the transit system itself will
effect on transit ridership in the region. The planned alignment be accessible for the mobility impaired by providing ramps, elevators, etc.
characteristics and geometry will provide a fast, convenient and reliable Attractiveness of the rapid transit service is implicit in the design of the
service in most respects. Although grades at some stations exceed LRT undertaking, however, achieving the desired transit speed may affect the
standards, the BRT technology, proposed for initial implementation, will be capacity for general traffic movements at certain intersections. In this
accommodated in every case. The recommended mitigation, to provide for respect, the effect on traffic may be moderately significant. The analysis
future LRT technology if required in the longer term, will be local relative to Objective D is tabulated in Table 10-4.

modifications to the running way and station platform configuration at the
stations where standards are not met.
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Assessment of Environmental Effects for Objective D — Transportation Service

Table 10-4

_. . Project ey A ; . . Level of

S Environmental Valuef Project Activity/ Issue Phase! Location Assessment of Effect on the Environment sulltin POSIt.IV.e AFtrlbutes Potential Residual Fgr‘[hgr Significance after | Monitoring and Recommendation

15) Criterion and/or Mitigations Effects Mitigation Lo

plclo Mitigation
OBJECTIVE D: To provide an effective transportation service

D1 |Maximize Inter-regional | Connections to inter-regional | v/ v" | Esna Park Drive Opportunity to connect to City of Toronto and | Markham North South Link will provide a direct Increased potential for infill None Positive effect Monitor ridership and the
and local transit services and future gateways and Steeles Avenue |improve ridership on these transit services. connection to City of Toronto transit services development around this transfer performance of the connection to
connectivity including a connection to the Sheppard Don Mills | point. Toronto.

Subway Station.
v v’ | Warden Avenue Improved connection between Highway 7 RT [ Markham North South Link will provide a direct Increased potential for infill None Positive effect Monitor ridership and the
and Enterprise corridor. connection to the Highway 7 RT system, which will | development around this transfer performance of the connection to the
Drive span from western York Region to the Region of [ paint. Highway 7 RT corridor.
Peel.
Compatibility with proposed v v" | Entire Corridor Inconvenient transfer between local transit and | Stations generally located on local transit routes | Project may change the Local services Positive effect Regular review of effectiveness of
local network Markham North South Transit may discourage |ensuring convenient transfers between services. | configuration of local transit. configured as grid local service plans.
transit ridership Integrated fare system proposed. where practical, to
provide both community
coverage and feeder
roles

D2 | Maximizes speed and Grades at station in excess of | v/ v" | North platform Running way grade at platform exceeds max | Platform grade is adequate for BRT operations. None expected. None Insignificant Review situation if LRT is
ride comfort and standards grade of 0.5% for LRT (actual is 1.29%) Could be modified in future for LRT. considered
minimizes safety risks
and maintenance costs
with an optimized
alignment geometry

D3 |Increase attractiveness | Travel time and service| v/ v" | Entire Corridor Adjustments to signal timing to achieve Micro-simulation of rapid transit operation and Delay to transit or intersecting Modification of inter- Moderately significant | Pursue an on-going intersection
of rapid transit service | reliability progression and minimize delay to rapid general traffic movements during detailed design | traffic may be unacceptable. May | section signal timing. performance monitoring program

transit. will be used to optimize signal timing. Transit affect intersection capacity for
speed will be increased to maximum achievable | general traffic movements.
with reasonable intersection operation.

D4 | Locate stations to Residents or employees| v/ v' | Entire Corridor Stations at locations without transit-oriented Station locations selected to serve supportive land | Continued dependence on Greater emphasis on Positive effect Regular review of land use and new
maximize ridership within walking distance of land use and convenient access could use. Facilities designed with weather protection, | automobile if land use objectives | supportive land use or infill development potential during
potential and stations.  Accessibility ~ for discourage rapid transit use. direct barrier free access and attractive not achieved detailed design phases for
convenience of access | mobility impaired streetscapes within surrounding residential transitway and stations.
for all users neighbourhoods.

D5 | Maintain or improve road | Reduction in main street v" | Enterprise Drive Implementation of Markham North South and | A dedicated transit phase of 10s has been Capacity conditions resulting None required. Moderately significant | Monitoring of traffic volumes to
traffic and pedestrian intersection capacities due to Highway 7 transit routes reduces the introduced. from high projected traffic determine if additional capacity is
circulation rapid transit operations intersection capacity after future growth. volumes expected at the required at the intersection.

intersection.

Impact of RT system on the Monitoring required for active transit
intersection will be negligible as signal priority.

transit vehicles will only remove

10 seconds from 120 second

cycle length

v/ | 14t Avenue/Alden | Implementation of RT reduces intersection N-S left turn lanes will operate as protected only. | SB left turn will continue to None required. Moderately Monitor intersection operations.
Road capacity. Extension of Birchmount Road should reduce operate at capacity. Significant

traffic volumes at intersection and improve
operations.

v" | McPherson Implementation of RT reduces the intersection [ E-W green time has been increased to SB left will continue to operate at | None required Moderately significant | Review opportunities to provide
Street/McNabb capacity. accommodate the minimum pedestrian crossing | capacity. E-W approaches will additional E-W capacity during
Street time. Protected NB and SB left turns have been | operate at capacity. detailed design phase.

introduced.

v | Denison Street Transition of transit vehicle between Warden | Transit vehicle to operate in conjunction with EB | Capacity conditions during AM [ None required. Moderately Monitor delay to transit vehicle for

Avenue and Denison Street. advance phase. peak hour. Significant active transit signal priority.
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Assessment of Environmental Effects for Objective D — Transportation Service

Table 10-4 (Cont’d)

4 . Project it i i g g Level of
<o': Enwronmen_t Al ve Project Activity/ Issue Phase! Location Assessment of Effect on the Environment BuiltIn Posn_lv_e AFtrlbutes Pl R 1] '.:L.Mh?r Significance after | Monitoring and Recommendation
o Criterion and/or Mitigations Effects Mitigation L
plc|o Mitigation
OBJECTIVE D: To provide an effective transportation service
D5 |Maintain or improve road v" | Hood Road Requirement for transit vehicle to transition to | A dedicated transit phase of 10s has been Removal and prohibition of E-W | None required. Moderately significant | Review the need to provide transit
Contd | traffic and pedestrian mixed traffic complicates the intersection introduced. left turns due to space vehicle priority.
circulation operation. restrictions.
NB/SB U-turn movements v | v | v |Warden Avenue Median transitway will eliminate random left U-turns provided at adjacent intersections for safe | Conflict with U-turns and Right | None required. Insignificant Monitor the intersection operations
and the corresponding side north of Denison turns into one development on east side manoeuvres into side streets and to properties. Turns on Red from side streets at and conflict potential. If necessary,
street right-turn-on-red Street alternative access route Random permissive left turns eliminated thus Denison Street/Warden Avenue prohibit NB u-turns and SB and WB
(RTOR) movements increasing safety. Develop traffic management and McPherson/Warden Avenue right turn on reds at subject
plans for construction. may decrease safety intersections.
Pedestrian Crossings v' | Enterprise The required pedestrian crossing times at A centre median refuge will allow for a two-stage | Reduction in pedestrian level of | None necessary Negligible The decision to implement these
Drive/Warden these locations have the potential to reduce pedestrian crossing decreasing the required east- | service special provisions should be
Avenue and 14t the green time allocated to the north-south west phase time. deferred until post-operation
Avenue/Warden traffic flows on Warden Avenue. A two-stage conditions are monitored and the
Avenue crossing would reduce the minimum need is identified.
requirements.
Critical left turn storage length v" | Southbound leftat | High left turn volumes resulting from business | Birchmount Road extension will provide an Due to the constraint of the None expected Moderately Conduct turning movement counts
Critical left turn storage length 14t Avenue park/industrial area and conversion of left turns | alternate route. Left turn storage lengths have intersection spacing, the Significant prior to detailed design to determine
(Contd) to protected only will effect traffic operation at | been maximized. maximized left turn storage impact of not providing double SB
intersection lengths still cannot provide the left turn.
require capacity. Left turn
vehicles may spill out onto the
adjacent through lane blocking
the through traffic. This occurs
under the existing situation.
v/ |SBandNB leftat | High left turn volumes resulting from business | Left turn storage lengths have been maximized. | Due to the constraint of the None expected Moderately Conduct turning movement counts
McPherson/McNabb | park/industrial area and conversion of left turns intersection spacing), the Significant prior to detailed design.
to protected only will effect traffic operation at maximized left turn storage
intersection lengths still cannot provide the
require capacity. Left turn
vehicles may spill out onto the
adjacent through lane blocking
the through traffic.
v |EBand SBleftat | High left turn volumes resulting from business | The left turn storage lengths have been Due to the constraint of the None expected Moderately Conduct turning movement counts
Denison Street parks east and west of Warden Avenue. maximized. intersection spacing on Denison Significant prior to detailed design.
Street, the maximized left turn
storage lengths still cannot
provide the require capacity. Left
turn vehicles may spill out onto
the adjacent through lane
blocking the through traffic.
Notes:
1. P — Pre construction, C — Construction, O — Operation
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10.5 ENVIRONMENTAL EFFECTS ASSESSED FOR CEAA
REQUIREMENTS

10.5.1 Cumulative Environmental Effects

Cumulative environmental effects are defined as, “... the effects on the
environment caused by an action in combination with other past, present
and future human actions” (CEAA, 1999). They occur when two or more
project-related environmental effects, or two or more independent projects,
combine to produce a different effect. The effects may be positive or
negative, and may have regional as well as site-specific implications. They
can be assessed on the basis of their spatial and temporal boundaries.

10.5.1.1 Spatial Cumulative Effects

Spatial cumulative effects may be experienced by:

e crowding of more than one project or activity within a single space;

e compounding of effects from a localized activity with other activities or
conditions over a broader (i.e., regional) area;

e indirect consequence of an activity’s effect on a seemingly unrelated
activity of condition;

o fragmenting the value of a larger environmental component by small
incremental changes (i.e., nibbling).

The facilities planned for the Markham N-S Link Corridor have been sited in
locations and designed in configurations such that there will be no spatial
cumulative effects during the construction and operation of the rapid transit
service.

During project implementation, staging of the construction of elements of
the undertaking will ensure that temporary construction disruption does not
present a risk of reaching an unacceptable level of adverse effect on
community and business access and mobility. Traffic accommodation,
noise and dust control measures will be planned and designed to mitigate
the overall level of construction activity at any one time and location.
Monitoring programs will be followed to verify that the level of construction
activity is not accumulating to a level with potential for adverse effects on
the social and natural environment.

10.5.1.2 Temporal Cumulative Effects

Temporal cumulative effects may be experienced by:

e accumulation of repetitive yet insignificant effects, reaching a significant
level (i.e., crossing a threshold) over a long period of time.
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10.5.2 Timelags whereby the effects of short-term activities are
not experienced until the future.

The one potential temporal cumulative effect relates to the introduction of
surface rapid transit services north of Steeles Avenue prior to the full
development of rapid transit networks south of Steeles Avenue.
Specifically, the development of a rapid transit service on Warden Avenue
north of Steeles Avenue, combined with the extension of the Sheppard
Subway, would result in a compelling case to extend rapid transit services
south of Steeles Avenue on Warden Avenue to a new subway station.
Although this extension may consist of buses in mixed traffic only, any
adverse effects would need to be addressed jointly by both York Region
and the City of Toronto through a subsequent EA.

10.5.3 Effects of a Project Malfunction or Accident

Rapid transit service will be operated both using dedicated lanes within the
Warden Avenue right-of-way and in mixed traffic on other route segments.
All transit vehicle movements will be subject to the Ontario Highway Traffic
Act and general traffic will only be permitted to cross the dedicated lanes at
signalized intersections. These measures will reduce the probability of a
system malfunction due to collisions with other vehicles. In the event such
as a collision occurs, rapid transit vehicle operators will be able to obtain
instant assistance from the transit control centre. If required, the centre will
request emergency response services that will be able to reach the site of
the incident using the general traffic lanes and, when necessary, the
median crossings for emergency vehicles provided at regular intervals
along the routes. This will permit management of any environmental
hazards at incidents by the appropriate emergency service. The
maintenance and storage of rapid transit vehicles will be carried out at the
Region’s maintenance facility proposed in the Langstaff industrial area of
Markham. The effects of a project malfunction of accident at this facility
have been described in the Yonge Street Corridor Public Transit
Improvements Environmental Assessment.

10.5.4 Effects of the Environment on the Undertaking

All infrastructure required for the Undertaking will be designed to function
satisfactorily and safely in the range of environmental conditions stipulated
in the applicable Ontario design codes and standards. Since the
infrastructure and systems anticipated comprise typical road and rail transit
facilities, proven in service in the transportation industry in Canadian urban
environments, no adverse effects of normal environmental conditions are
expected. The service will be operated mostly in existing road rights-of-way
where drainage systems and snow or ice clearing measures will mitigate
the effects of severe weather conditions on operations in both summer and
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winter. Where exclusive rights-of-way are used for rapid transit, the Region
will provide all necessary transitway maintenance services to enable safe
operation in all normal weather conditions. In the event that extreme
conditions (e.g. blizzards or hurricanes), make rapid transit operation
unsafe, services will be halted and reinstated under direction from the
Region’s Transit System Control Centre.

10.5.5 Full Life-Cycle Effects

The assessment described in this chapter considers the potential
environmental effects during both construction and operation of the
undertaking. In accordance with the requirements of the CEAA, the effects
during the remaining phase of the project life-cycle, the Decommissioning
phase are discussed below. York Region’s rapid transit service is planned
as a permanent public service with facilities designed for a service life of 30
— 50 years. Consequently, most of the infrastructure will be maintained or
replaced to support the service for the foreseeable future. The only instance
where a component may be decommissioned would be if the Region
decided to replace all or part of the Maintenance Centre with another facility
at another site. If this were to occur, the Region would decommission the
facility in accordance with all requirements of the relevant.
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11. IMPLEMENTATION PROCESS

11.1 CONTEXT

Chapter 1 of this report has described the Regional Municipality of York's
commitment to put in place a comprehensive network of rapid transit
services linking the four designated regional centres. The Plan has as its
focus, the early provision of a viable alternative to increasing automobile
dependence for mobility in the region.

The Markham N-S Link Corridor Public Transit Improvements undertaking,
described in Chapter 9, is one of three north-south corridors in York
Region’s proposed four-corridor Rapid Transit Plan. Travel demand
modelling has indicated that rapid transit service on Warden Avenue will
attract a high level of transit ridership contributing to the overall network.
Consequently, the Region’s plans for the evolution of the network place a
high priority on early implementation of facilities and service in this corridor.

This Environmental Assessment Study constitutes the first step in the
implementation process, which will include all the traditional phases of
preliminary and detailed design, construction, testing and commissioning of
systems and installations and finally operation of rapid transit service.

11.2 PROJECT IMPLEMENTATION PLAN

In support of the Environmental Assessment studies, the preferred
transitway design has been developed to a Functional Planning level of
detail including both horizontal and vertical alignment of the preferred
transitway alternative. Also, preferred locations for the at-grade stations
have been identified and conceptual layouts for insertion of prototypical
station facilities developed at each station site.

11.2.1 The Design Phase

The infrastructure planning undertaken during the study is considered
adequate to identify the effects of implementation and operation of the
undertaking and establish whether any mitigation is needed and what form
it should take. Following approval of the Environmental Assessment by
both provincial and federal agencies, further preliminary design and
subsequently, detailed design will constitute the first stage of the region’s
implementation plan.

Selection of bus rapid transit (BRT) as the preferred initial technology

allows the facilities to be constructed and the service to be operated in
stages along the length of the corridor. The timing and extent of each stage
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implemented and operated will depend on the availability of funding and the
period required for construction of each stage.

Once these factors have been determined, a work plan to carry out the
detailed design will be developed. This plan must recognize that the
Region has decided to implement rapid transit featured services with new
buses in mixed traffic in the corridors prior to and during construction of the
dedicated lanes (i.e. VIVA Phase 1), which is not part of the undertaking.

It is possible that the implementation of transit priority measures in the
Warden Avenue corridor may take place in stages, with an initial stage
being the introduction of queue jump lanes in congestion sections.
Accordingly, each incremental stage would be timed to allow sufficient time
for post-EA approvals prior to the scheduled start of construction in each
segment. Component designs, in each segment, will incorporate and
define in detail, all mitigation measures identified as necessary, for both
construction and operation, in Chapter 9 of this report.

Besides the MOE and CEAA approvals of the EA itself, examples of
additional approvals that may be required are:

e TRCA permits;

e OWRA Section 53 approvals for the proposed storm water sewers and
end-of-pipe stormwater management facilities;

e Any Ontario MNR approvals.

Also, on completion of the design activities, detailed construction staging
plans including traffic management measures and all temporary works will
be prepared.

11.2.2 The Construction Phase

11.2.2.1 Transitway and Stations

Pending funding, the first priorities for the construction of transitway
segments are south Yonge Street (Steeles Avenue to 19" Avenue)
following by Highway 7 East. The timing of construction of the Markham
Link is less certain, but is expected to occur within the next 5 to 10 years.

It is assumed that, if approved, construction of transit infrastructure
improvements in the York Region Rapid Transit network will occur
immediately after receiving funding.

Prior to commencing construction in the Warden Avenue right-of-way, a
detailed Traffic Management Plan will be prepared in consultation with
regional and local municipal traffic operations staff, emergency services

personnel and owners of businesses generating major traffic movements.
The plan will include

o traffic signal modifications to control left and U-turns;

o distribution of available roadway width for traffic lane diversions;

e sequencing of shifts of construction and traffic between sides of
Warden Avenue;

e measures to preserve vehicle and pedestrian access to adjacent
properties;

e measures to maintain access for emergency vehicles;

e locations and details of signage and barriers;

e methods to permit transit operations during construction.

Within each of the segments discussed above, road-widening works, to
develop the median right-of-way for transit, will be staged to minimize the
temporary disruption due to traffic lane diversions and narrowing.

11.3 ENVIRONMENTAL COMMITMENTS

The purpose of this section is to outline commitments made by York Region
to monitor the project activities to ensure compliance with the requirements
of the government agencies responsible for the review of this
Environmental Assessment.

11.3.1 Construction Monitoring

During the construction of the transitway, the Region will carry out
monitoring activities in accordance with a comprehensive Monitoring Plan to
be finalized during the detail design phase. The plan will set out the
purpose, method and frequency of all monitoring activities and provide the
framework for recording and documenting their results.

The following outline of the plan documents York Region’s commitment to
measure the effects of transitway and maintenance facility construction
activities on the elements of the environment listed.

Environment o o Monitoring
Element Purpose of Monitoring Monitoring Method Frequency
Noise generated by | To ensure noise levels | Site measurements of At time of introduction

construction activities | comply with Municipal
bye-laws representative
equipment/activities

levels produced by of
equipment/activities
producing significant
noise level with
potential to disturb
sensitive areas

Effect of construction | To confirm that local air | Regular inspections of Monthly during
activities on air quality is not being site dust control construction seasons
quality(dust, odour,) | adversely affected by measures and of
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Environment Purpose of Monitoring Monitoring Method Monitoring
Element Frequency
Noise generated by | To ensure noise levels Pass-by and idling Initially after

measurements of levels | revenue service is
produced by introduced and in
representative vehicles | response to

operation and comply with Municipal bye-
maintenance activities |laws

lactivities concerns or after
any major increase
in service
frequency
Effect of rapid transit | To confirm that local air Regular inspections of | Initially after

operations on local air | quality is not being adversely | measures and of transit | facilities are
quality (pollutants, affected by transit vehicle vehicle exhaust placed into service

Shylonment Purpose of Monitoring Monitoring Method ST
Element Frequency
construction activity construction vehicle
exhaust emissions
Condition of heritage | To determine if any Pre-construction As required by
features adjacentto | damage/deterioration is | inspection to obtain construction schedule
transitway alignment | due to construction baseline condition and for work adjacent to
activity monitoring during nearby | heritage features.
construction.
Effect of construction | To confirm that water Monitor sediment After first significant
on water quality and | quality is not being accumulation after rain | rain event
quantity in adversely affected by events during
watercourses construction activity construction to ensure
that the proposed
mitigation measures in
the Erosion and Sediment
Control Plan have been
satisfied.
Effect of construction | To ensure survival of Inspection of protective | Prior to
on boulevard trees boulevard trees measures and monitoring | commencement of

Effect of access
roads, staging areas,
storage areas,
drainage facilities and
stormwater
management
management facilities
on archaeological
features

To undertake
archaeological
assessment and identify
mitigation of impacts prior
to any soil disturbance or
alteration.

of work methods near
trees
Conduct stage 2

archaeological
assessment.

work and bi-weekly
during work activities
Prior to construction

odour, etc.) activity at terminals/facilities | emissions and at five year
interval during
vehicle life

Condition of heritage | To determine if any Post-construction Initially after

features adjacent to
transitway alignment

damage/deterioration is due
to vibrations produced by
transit vehicles

inspection to obtain revenue service is
baseline condition and | introduced and in
monitoring during pass- | response to

by operations concerns or after
any major increase
in service
frequency
Effect of snow and ice | To confirm that water quality | Monitor sediment During major

removal on water
quality in corridor
watercourses

is not being adversely accumulation in storm
affected by transitway and water management
vehicle maintenance activities | facilities

storm events up to
five times per year

Environmental protection measures will be stipulated in all appropriate
construction specifications that will form the contractual basis for carrying
out the works. The Monitoring Program will include procedures for
implementation of mitigation of any adverse effects identified as well as
contingency measures to respond to unexpected adverse impacts. In
addition, the plan will set out the responsibilities of inspection staff assigned
to carry out the monitoring program described above. The staff will report
to an independent Environmental Compliance Manager who will have
overall responsibility for execution of the Monitoring Program.

11.3.2 Operations Monitoring

The Monitoring Plan, described above, will also include a methodology and
associated procedures to continue the necessary monitoring during
revenue operations to confirm compliance with the commitments
documented in the EA Report. Monitoring activities during rapid transit
operations will encompass the following:
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Effect of operations
and maintenance on
boulevard trees

To ensure the survival of Inspection of protective | Annually
boulevard trees measures and
monitoring of work
methods near trees

11.4 MODIFYING THE PREFERRED DESIGN

In discussing the process to change the preferred design, it is important to
distinguish between minor and major changes. A major design change
would require completion of an amendment to this EA, while a minor
change would not. For either kind of change, it is the responsibility of the
Regional Municipality of York, as proponent, to ensure that all possible
concerns of the public and affected agencies are addressed.

Minor design changes may be defined as those which do not appreciably
change the expected net impacts associated with the project. For example,
a design change in lighting treatment and landscaping as well as minor
changes to median width, vehicle lane widths, design speed of roadway
curbs in the North Section and underground infrastructure to be renewed.
Such changes could likely be dealt with during the design phase and would
remain the responsibility of York Region to ensure that all relevant issues
are addressed.

Markham North South Link Corridor Public Transit Improvements Environmental Assessment

Due to unforeseen circumstances, it may not be feasible to implement the
project as described in this environmental assessment report. Accordingly,
any significant modification to the project or change in the environmental
setting for the project which occurs after the filing of this environmental
assessment shall be reviewed by York Region and an addendum to the
environmental assessment shall be prepared.
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12. PUBLIC AND AGENCY INVOLVEMENT

There are five features that are key to successful planning under the
Environmental Assessment Act. These five features, described in the
“Interim Guidelines on Environmental Assessment Planning and Approval,
Ministry of Environment, 1989 are:

e Consultation with affected parties;

o Consideration of reasonable alternatives;

e Consideration of all aspects of the environment (i.e., natural, social,
economic, cultural and technical);

e Systematic evaluation of net environmental effects; and

e Clear and complete documentation of the planning process.

The consultation process developed for this study contributes to the
achievement of each of these key features. As such an extensive public
involvement program was followed during the EA. The study was
organized so that interested parties were:

e Informed throughout the study by the use of various communication
channels and techniques;

e Involved throughout the study period and as well notified of appropriate
milestones;

e Provided access to current information in an efficient manner;

e Provided sufficient time to respond to question and data request; and

e Encouraged to participate in an issue identification and resolution
process.

The program attempted to ensure that concerns and issues were brought
forward early and addressed appropriately in the course of the study. In
addition, Public Consultation Centres were organized on several
occasions for the general public to review and comment on the findings and
progress of the study. These were advertised in local newspapers and
mail-drop notices (Final PIC). A mailing list, carried over from the ToR
preparation, was also maintained and updated during the course of the
study. As well, information regarding the status of the EA study was
available on the Region's website throughout the study.

When appropriate, formal meetings and presentations were organized with
various stakeholders and agencies within the study area. Since many of
the issues in the Markham North South Link Corridor EA overlapped with
the Highway 7 EA, particularly within the area near Markham Centre,
specific interest groups and local land owners were also kept informed
through that parallel EA.
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Since the preparation of the ToR, most of the Technical Advisory
Committee (TAC) have continued their involvement in the EA, although
some members have decided not to participate since the limits of the EA
Study were set outside of their jurisdiction. The Town of Richmond Hill,
while outside of the focused area of the project, was kept informed on
through the evaluation of alternative routes, and remained on the TAC
mailing list.

Participating technical agencies have continued to be involved during the
EA Study and were actively involved in scoping the issues, developing and
assessing alternative alignments, and developing mitigating measures for
unavoidable impacts. Consultation with agencies was held through formal
TAC meetings, a site visit, and correspondence.

The public, including the general public, communities, interest groups and
property owners (residential/business/other) were offered several
opportunities to review the study findings and provide input.

The public had five formal opportunities to participate in the EA Study
through Public Consultation Centres, including consultation held for the
Terms of Reference. In addition, representatives of key interest groups,
community associations, business areas and heritage groups have been
consulted through workshops (as part of the overall YRTP project),
meetings and correspondence.

Technical Advisory Committee and Technical Agencies

A Technical Advisory Committee (TAC) was organized to facilitate the line
of communication between the Project Team and relevant agencies,
thereby ensuring a seamless integration of Rapid Transit into the Region.
TAC representatives were given the opportunity at all critical milestones to
express any concerns their agencies may have with regards to the project.
In addition, member’s input was sought at various stages throughout the
study and their suggestions and comments integrated into the scope of
work. Given the nature of the study, the location of the study area, the
range of issues and the potential for a high level of community interest and
concern, the TAC was comprised of senior staff from the following
agencies:

e York Region (including York Region Transit);
e Town of Markham;

e Town of Newmarket;

e City of Toronto;

° TTC;

e GO Transit;

e Ministry of Natural Resources (MNR);
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e  Ministry of Transportation (MTO);
e Toronto Regional Conservation Authority (TRCA);
e Ministry of Culture.

The Environmental Assessment and Approvals Branch (EAAB) of the
Ministry of the Environment (MOE) was asked to participate on the TAC but
indicated that it was not their usual policy to participate in TAC meetings.
Consequently, separate meetings were held with the MOE - EAAB to keep
them informed of the study status and request comments. Meetings with
MOE were also held to obtain input on noise and air quality protocols and
methodologies.

Also, contact was initially established with CEAA to present the overall York
Region Transit study on a program wide basis and to describe the three
corridors through which implementation of the transit strategy was going to
be undertaken. At this meeting a review the application of the Federal
Environmental Assessment procedures, and requirements and procedures
for the screening procedures of “Triggers” under the Canadian
Environmental Assessment Act was conducted. Finally CEAA was
contacted at the final stages of the preparation of the EA to plan for the
review of the Report.

During the EA phase, the TAC met on seven (7) occasions. Three of these
meetings were held immediately prior to Public Consultation Centres to
present to TAC members the material for the upcoming PCC’s and obtain
their feedback. The four other meetings were held to:

e inform the TAC committee of the evaluation methodology of the
alternatives and seek input from them;

e present the preferred alternative and summarize the rationale for
preferring the Yonge alignment route; and

e review the draft EA Report and obtain final feedback on the Report prior
to submission to MOE.

Technical Agencies

Key technical agencies were asked to provide input through participation on
the TAC. In addition, those technical agencies with a potential interest in
the study, including provincial, municipal, and federal agencies, were
contacted at key points during the study and requested to provide technical
input and to comment on the study findings.

The technical agencies that were contacted included the following (those
shown with an asterisk (*) were also on the TAC):
e Ministry of Citizenship, Ministry of Culture and Ministry of Tourism
and Recreation
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e Ontario Realty Corporation

e GO Transit*

e Ministry of Natural Resources, Aurora District*

e Ministry of Transportation, Transportation Planning Branch*

e CN Rail Engineering Services

e Ministry of Culture*

¢ Ministry of Municipal Affairs and Housing

e Canadian Environmental Assessment Agency, Ontario Region

e City of Toronto, Urban Planning and Development Service*

e Town of Markham*

e Town of Richmond Hill, Engineering and Public Works

e Toronto Transit Commission*

e Ministry of Public Infrastructure Renewal — Ontario Growth
Secretariat

e Hydro One Networks Inc., Real Estate Services

e Transport Canada

e Environment Canada, Environmental Policy and Assessment
Division, Great Lakes and Corporate Affairs

e Environmental Health Assessment Services, Safe Environments
Programme

e Environmental Assessment and Approvals Branch, Ministry of
Environment Ontario

e Toronto and Region Conservation Authority*

e York Region District School Board

e York Catholic District School Board

e Toronto District School Board

e Toronto Catholic District School Board

e York Region Police

e Toronto Police Service, 42 Division

e Markham Fire Services

e Toronto Fire Services

e 407 ETR Commission Co., Ltd.

The Government Review Team (GRT) for the EA was given the
opportunity to provide comments on the Draft EA Report. A
summary of these comments and the responses by the proponent is
provided in Appendix N.

12.1 PUBLIC INVOLVEMENT PROGRAM

For the purpose of the Markham N-S Link Corridor EA, the public included
the general public, community groups, interest groups and property owners.
A major challenge with the study area is that few residents live along the
corridor, which is comprised mainly of commercial uses and employment
lands. This made it difficult to generate interest among the general public.
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One of the steps that was taken to over come this was to essentially go to
the public by holding PCCs in the Markham Civic Centre on evenings where
other activities were scheduled, and to hold additional PCCs in First
Markham Place, a busy mall within the study area. Since employees and
business owners are un-inclined to come out to evening events, a project
description and request for comments was dropped-off by walk-about to all
properties along the corridor, with a mail-back comment form.

The following is a list of all methods employed to obtain input from the
public.

Public Notices — Several public notices were published to introduce the
study to the public, to invite interested members of the public to be placed
on the mailing list and to provide any preliminary comments. Notices were
placed in local newspapers, including the Markham Economist & Sun, and
the Richmond Hill Liberal, Scarborough Mirror and North York Mirror, and
for later events, the Toronto Star, before each Public Consultation Centre
(The local newspapers cover all households in the study area and are a
standard avenue for the Region to publish notices and information about
these types of project). In addition, for the final PCC, announcements and
information material were delivered all addresses along Warden Avenue
from Highway 407 to Denison Street.

Public Consultation Centres (PCCs)— PCCs were held at five (5) key
stages during the study, including two PCCs after approval of the EA Terms
of Reference. PCCs were held in various locations in attempt to maximize
the exposure for the EA. For two rounds of PCCs, events were held in two
locations, one in a mall setting and one at the Markham Civic Centre.

Project Website — The dedicated York Rapid Transit Website
(www.yorkinmotion.com and subsequently vivayork.com) provided an
ongoing opportunity for the public to acquire information about the project,
contact the Region and the Consortium team, and provide comments.
Region’s Website — During the length of the study, current and updated
information about the project was available on the Region's website. The
Website included information on all aspects of the three ongoing Rapid
Transit EAs in the region, as well as information pertaining to other related
rapid transit initiatives.

12.1.1 Public Consultation Centres

Public Consultation Centres were an important feedback instrument
throughout the study duration. Using the format of an Open House, they
allowed the public to keep up-to-date on the proposed design alternatives
and recommendations for each main phase of the Project. During each
PCC, the public was invited to review a detailed series of display boards,
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ask questions to team members and provide written and verbal comments.
The full Public Consultation Centre reports are presented in Appendix B.
The main highlights of each round of Meetings were as follows:

= Public Consultation Centre #1

The purpose of the first public consultation centre was to obtain input from
the public and interested parties regarding the Markham North-South Link
Corridor Study. The PCC was held on October 25 2002. It was advertised
in 5 local papers.

The PCC was held in Markville Mall from 2 PM to 9 PM and followed an
open house/drop-in format. Markville Mall was chosen as the preferred
location for the PCC as it presented the most potential for attracting the
most number of individuals who may be interested in the study. Display
panels were used to present the study process and initial findings on the
Markham North-South Link Study. An additional set of display panels
provided details on the YRTP study for context. Images of the study
corridor and the features of alternative transit technologies were displayed
on a continuous slide show.

Meeting participants were provided with a Fact Sheet on the Markham
North-South Link as well as a separate sheet on the YRTP (now VIVA)
program. Additionally, meeting attendees were asked to complete a
comment form and were given the choice of completing it on-site or
submitting it at a later date.

A total of 45 people recorded their names on the sign-in sheet. An
additional 20-30 individuals visited the displays and asked questions, but
were not willing to submit their names for the public record.

Most people who visited the open house displays were ‘passers-by’
although a few individuals indicated that they had seen the notices in the
newspaper and made a specific trip because they were interested in the
project.

Most people were aware of the YRTP (now VIVA) project, but very few
people had been informed on the specific routes being consider or even the
concept of rapid-transit in general.

The following is a summary of the major comments received at the open

house:

e Almost all individuals indicated that better and faster transit is required
and further, that it is needed NOW, as opposed to 5-10 years from now.

e A few individuals indicated that they did not have access to cars and
found it very difficult to travel in the corridor.
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e The owner of a factory near Woodbine and Highway 407 indicated that
many of his employees live in north Scarborough and do not own or
have access to cars. In order to attract employees, the factory owner
pays the extra transit fare that is required to cross Steeles Avenue into
York Region.

e Several people stressed the importance of providing good feeder bus
services, particularly from the area north of Highway 7 to new transit
services. It was indicated that current services are not adequate in
terms of frequencies or hours of operation.

e Several individuals complained about having to pay the extra fare when
crossing into Toronto and asked if this would be the case for the new
transit services.

e People indicated they did not like sitting in buses stuck in traffic

e One individual was concerned about the noise that might be generated
by new transit services.

e |t was suggested that the Stouffville GO Rail corridor might be a good
place to locate enhanced transit services.

A total of two comment sheets were completed, each indicating strong
support for improved transit. A subsequent e-mail was also received
indicating support for improved transit.

= Public Consultation Centre #2

The second PCC followed a similar format as the first utilizing display
panels and an open house format. It was held on January o™ 2003 at
Markville Mall, from 3 PM to 9 PM. The purpose of the centre was to obtain
input from the public on the Markham North-South Link study and to provide
the public with a chance to comment on the study findings, proposed
strategies for providing public transportation in the corridor, potential routing
alternatives and technology options. Attendees were encouraged to take
home Fact Sheets and also to a complete a questionnaire/comment form.

A total of 45 people officially signed in and it was estimated that the total
number of visitors was in excess of 100 people.

In general, it was apparent at this second meeting the number of people
that were aware of the YRTP (now VIVA) project in general was
significantly greater than the October meeting. Despite this, many people
still were not familiar with the north south link. Only a few people were able
to comment in detail on potential routing options. Specific comments were
as follows:

e Almost everyone was in favour of improved transit.

e Several people indicated a strong preference for LRT over BRT citing
that people would be more inclined to use LRT.
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e The main question was "when is it going to happen?"

e One individual was concerned about the implication of improved transit
on taxes.

¢ One individual was concerned that transit will promote intensification
and in turn the perceived problems associated with higher density
development.

= Public Consultation Centre #3

The third public information centre occurred during a time when it was
anticipated that a scoped Terms of Reference would be submitted.
Accordingly, it presented information on potential routes and alternatives for
Rapid Transit in the Markham North-South corridor. It also included an
initial screening of routes, which was subsequently revisited after the final
un-scoped ToR.

The third PIC was held on June 17th, 2003, from 3:00 PM — 8:00 PM at the
Markham Civic Centre. This date and location was selected because it
overlapped with meetings of the Markham Council on other matters in the
study area, maximizing the number of people passing through the Centre.

The meeting was an open house format, with boards set up in the Great
Hall to “intercept” public, as well as members of Council and Town of
Markham staff that may otherwise have not come to the PCC.

A total of 29 people signed the attendance sheet for this PCC. As with the
previous meetings, comments were generally positive about the project. In
response to questions about which corridor presented the greatest
opportunity/need for rapid transit, most people favoured the Warden
Avenue corridor.

= Public Consultation Centre #4

This was the first PCC following the approval of the ToR. The purpose of
this PCC was to present the following:

¢ A description of existing transportation issues and the preferred solution
for addressing these issues.

e Conclusions on transit technologies.

e Preliminary methods of improving public transit, including potential
routing options.

e A methodology and evaluation criteria for evaluating alternative
locations for the undertaking.

The fourth PCC was held in two locations, at the Markham Civic Centre,
and at First Markham Place Shopping Centre, a busy shopping mall at the
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north end of the corridor. These PCCs were held on December 7" and
December 9™ 2004, respectively. A total of 13 people signed in at the
Markham Centre event while 17 people registered at the First Markham
location. Significantly more people were consulted First Markham Place
than signed in.

Information presented at the PCC was in an open house format with a
series of display boards. A copy of these boards are provided in Appendix
B.

All people consulted were generally in favour of the preferred alternative
strategy of improving public transit. One qualifier expressed by some
people is that they did not want to see a corresponding degradation in level
of service for cars. Many people indicated that they might use transit if it
was faster and more frequent.

Several comment sheets were received. All but one individual agreed with
the preferred alternative solution. One person would rather see roads built
before transit, because people are more likely to use cars.

= Public Consultation Centre #5 (Final)

A final Public Consultation Centre was held at the First Markham Place Mall
on May 5", 2005. The purpose of this PCC was to present the preferred
routing and the preferred undertaking.

The material on display consisted of a study overview board, and detailed
presentation boards. Hard copies were also available. = Copies of the
detailed transitway alignment alternatives and preferred alignment options
shown in Chapter 8 were displayed. The consultation record in Appendix B
contains examples of the material presented.

Attendance at these centres included both participants who were familiar
with the project from previous PCC’s and members of the public who were
unaware of the project proposals. A total of 21 people signed the
registration sheet.

Representative comments made by attendees included the following:

e Concern about cost-effectiveness of rapid transit and potential
duplication with existing TTC services.

e Request to extend line north of Highway 7 to 16™ Avenue.

e Suggestion that curb lane transit would be more applicable to Warden
Avenue as there are only a few driveways with access to Warden.

¢ Rapid transit is a good idea and much needed.

= Record of Public Consultation Centres
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The record of the Public Consultation Centres described above is included
in Appendix B and contains copies of comments received from the general
public and examples of responses by the Region.

12.1.2 Facts Sheets

Facts Sheets and/or copies of presentations boards were provided at all
meetings. In addition, over 20 fact sheets were prepared as part of he
YRTP’s larger communications program. The Facts Sheets presented
information on a wide range of topics including specific information about
the Consortium, the proposed technologies, as well as more general
information relating to the environmental, transportation and economic
benefits of the Plan. The facts sheets produced during the project covered
topics such as follows:

e What is Rapid Transit?;

¢ What is York Region’s Rapid Transit Plan?;

e Bringing Rapid Transit to York Region: A Three-Phase Approach;

e Sustainability and Smart Growth;

e Mobility and Connectivity;

e Industry and Economy;

e Technology and Innovation;

e Integrated Family of Services Increases Convenience of Public Transit;

e Rapid Transit Corridors will Link Four Urban Centres within York
Region;

e The Environmental Assessment Process;

e York Region's Rapid Transit Plan Technical Advisory Committee;

e York Region and York Consortium;

e Rapid Transit is Key to Smart Growth;

e Transportation Benefits of York Region's Rapid Transit Plan;

e Environmental Benefits of York Region's Rapid Transit Plan;

e Financial and Economic Benefits of York Region's Rapid Transit Plan;

¢ Innovation and Technology Benefits of York Region's Rapid Transit
Plan;

e York Region is the Fastest Growing Municipality in the Greater Toronto
Area;

e Transportation Gridlock Threatens Quality of Life;

e York Region’s Rapid Transit Plan Improves Inter-Regional Connections;

e Measuring the Effectiveness of York Region’s Rapid Transit Plan;

e Quick Start will Speed Implementation of York Region's Rapid Transit
Plan.

12.1.3 York Rapid Transit Program Website
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A comprehensive Website was created for the purpose of informing the
public on the project progress. This Website, www.yorkinmotion.com has
now been replaced by the vivayork.com site which contains a link to a
summary of the material presented on the original site. Under the general
heading of Creating Transit for Tomorrow...Today, the original site offered
an extensive list of topics to consult under a number of headings, including:

e An explanation of the Quick Start Project which will introduce new
service improvements, roadways modifications, stations, vehicles and
amenities that work together to bring rapid transit to York Region in the
short term.

e A description of the Improvements that will be brought about by the
transitway project through an explanation of the Planning and
Environmental Assessment process, the Family of services that will be
offered, the Proposed routes, the Expected benefits and the Timing for
implementation of the various components of the project.

e A general section introducing the basic Planning considerations and
documents supporting the Rapid Transit Program in the York region.
Among those, a brief presentation of the Smart Growth approach with
relevant links to the Ontario Smart Growth website, a section
introducing and linking to the York Region’s, Transportation Master
Plan and current information pertaining to the Environmental
Assessment processes for the proposed three main rapid transit
corridors (Highway 7 and Vaughan North-South Link Transitway EA
Study Markham North-South Link Transitway EA Study, Yonge Street
Transitway EA Study).

e A section on all Engineering considerations including preliminary
design, detailed design and construction general schedules. This
section was designed to be easily accessible to the general public.

e An important section on Getting Involved inviting the public and
community/interest groups to regularly consult Public meeting notices,
request presentations or book a speaker in the context of the project.

e A general description of the Public-Private Partnership that was
developed to create the York Consortium.

e A What's News section providing links and excerpts of recent
headlines and Press releases pertaining to the project.

e A Library of Planning reports and other relevant documentation that
could assist the public in better understanding the project and
assessing its effect on the community.
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e A Talk to us link provided visitors to the site a method to offer
comments, request information and add there names to a master
mailing list.

12.2 STAKEHOLDERS MEETINGS

The general communications work at YRTP included providing
presentations to a wide variety of stakeholders, opinion makers and
community groups. While the Markham North-South EA study was not
usually the focus of these presentations, it was included as a key element
of the overall YRTP transit initiative in most of the presentations.

Among the groups that received a presentation during the EA consultation
period were:

e Richmond Hill Chamber of Commerce (Government Affairs Committee
and annual summer luncheon);

e Rotary Club of Richmond Hill;

e Toronto Board of Trade;

e Canadian Urban Transit Association;

e Federal GTA Caucus;

e GO Transit;

e Toronto Strategic Transportation Planning Committee;

e Regional Council and all nine (9) local municipal Councils;

¢ MPs and MPPs;

e MP Town Hall meeting;

e Taste of Asia Festival.

First Nations Consultation

As part of the overall process for the three Transit EAs being undertaken by
York Region, the Ontario Secretariat for Aboriginal Affairs (OSAA) was
contacted. OSAA recommended that contact be made with organizations
that represent a number of First Nations to inquire whether there are any
First Nations who may be interested in the project and wish to provide
comments. The two organizations identified by OSAA are the Association of
Iroquois and Allied Indians, and the Anishinabek Region/Union of Ontario
Indians. The Association of Iroquois Indians recommended contacting the
Six Nations of the Grand River. The First Nations that encompass the
southeast region within the Anishinabek Region/Union of Ontario Indians
were contacted to see if they have a potential interest in the study. These
First Nations include Alderville First Nation, Beausoleil First Nation,
Algonquins of Pikwakanagan First Nation, Chippewas of Georgina Island
First Nation, Curve Lake First Nation, Mississauga's of Scugog Island First
Nation and Moose Deer Point First Nation.
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OSAA also suggested that Indian and Northern Affairs Canada (INAC) be
contacted since the Government of Canada sometimes receives claims that
Ontario does not. Three different branches of INAC were contacted, namely
the Comprehensive Claims, Specific Claims and Litigation Management
and Resolution Branches. Study Area maps were provided for review and
information on any First Nations that may have an interest in the EA was
requested.

The Comprehensive Claims Branch of INAC note that there are currently no
comprehensive claims within the Study Area.

The Specific Claims Branch of INAC noted that the Study Area is located
within the area delineated by the Toronto Purchase specific claim which
involves the Mississaugas of the New Credit First Nation.

The Litigation Management and Resolution Branch of INAC noted a case
involving the 1923 Williams Treaties which is currently in litigation. The First
Nations involved as part of these Treaties and that may have an interest in
the EA are the following: Alderville First Nation, Beausoleil First Nation,
Chippewas of Georgina Island First Nations, Mississaugas of Scugog Island
First Nation, Chippewas of Mnjikaning First Nation, Hiawatha First Nation
and Curve Lake First Nation. Some of the First Nations that fall within the
1923 William Treaties are part of the Anishinabek Region/Union of Ontario
Indians organization.

The First Nations listed above have been contacted to determine their
interest in this EA, if any. The status of this contact is listed in Table 12-1.
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Table 12-1
First Nations Contacted

First Nation Response to Contact

1. Mississaugas of the New
Credit First Nation

Would like to receive a copy of the EA.

2. Curve Lake First Nation Do not require a copy of the EA. A notice

of submission will be sent.

3. Alderville First Nation Would like to receive a copy of the EA.

4. Beausoleil First Nation Would like to receive a copy of the EA.

5. Chippewas of Georgina
Island First Nation

Do not require a copy of the EA. A notice
of submission will be sent.

6. Mississauga's of Scugog
Island First Nation

Would like to receive a copy of the EA.

7. Hiawatha First Nation Do not require a copy of the EA. A notice

of submission will be sent.

8. Six Nations of the Grand
River

Would like to receive a copy of the EA.

9. Algonquins of

Pikwakanagan First Nation submission will be sent.

Do not require a copy of the EA. A notice of

10. Chippewas of Mnhikaning Response not available.
(Rama) First Nation submission will be sent.

A notice of

11. Moose Deer Point First Response not available.
Nation submission will be sent.

A notice of

Meetings with Technical Agencies:

In addition to participation on the TAC, separate meetings were held with
technical agencies to discuss specific aspects of the project. Meetings
were held with the Town of Markham, City of Toronto, TRCA and MTO.

12.3 MUNICIPAL APPROVALS

At important decisions points in the study formal presentation were made to
the Steering Committee and Regional Council to summarize the
assessment of alternatives, the recommended designs and major
recommendations of the study including the final submission of this report.
A special presentation on the preferred undertaking was also made to the
Town of Markham council.
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