The methodology described below was developed and used for evaluation
of alignment designs for surface rapid transit technologies only. Chapter
12 describes the methodology used to evaluate alignment design options
for the ultimate subway technology application in the Vaughan North-South
Link.

In order to select the Technically Preferred Alignment Design for surface
rapid transit, the following methodology was adopted:

» Design Objectives for the undertaking were identified as described in
Chapter 7;

» Each route alternative was developed to a level that allowed all benefits
and effects to be determined,;

» Segment route alternatives were evaluated against a set of Evaluation
Objectives and Goals;

» For each primary objective, “Goals” were developed as factors
considered important in choosing between alternatives;

» For each Factor, quantifiable and qualitative “Indicators” were identified;

» The Objectives, Factors and Indicators were distributed to the TAC
members and specialist sub-consultants to ensure that they were
appropriate and reflected the effects of the alternatives in relation to
each specialist discipline;

» An evaluation methodology was developed to rank the alternatives;

» The evaluation was conducted by the project team and presented to the
TAC members for their input;

» A Technically Preferred Alignment was then selected; and

» Local Area variations were also developed and evaluated as necessary
to refine the Technically Preferred Alignment.

The evaluation methodology used ranked each alternative in terms of the
indicators using a relative ranking between alternatives. The quantity unit
was chosen to represent the responsiveness to the goal it was satisfying.
Once all indicators were ranked, the combined response to each goal was
then ranked for each alignment alternative.

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.

Evaluation Objectives were derived from the Design Objectives identified in
Goals and indicators were then developed to ensure a
traceable process and by choosing indicators that were quantifiable

Chapter 7.

subjective evaluations.

The following table presents the Evaluation Objectives, Goals and

Indicators used in the evaluation of Alignment Alternatives.

Table 8-2-1
Evaluation Objectives, Factors and Indicators

Table 8-2-1
Evaluation Objectives, Factors and Indicators

Objectives and Goals

Typical indicators measuring route’s
ability to achieve goals

B1 Minimize adverse effects on and
maximize benefits for communities in
corridor

Potential for displacement/disruption of
unique and distinctive community features

No. of persons and residential units
displaced by location

Potential for change in interaction among
community groups

No. of land area and type of community
features/services affected

Construction effects

Objectives and Goals

Typical indicators measuring route’s
ability to achieve goals

OBJECTIVE A: To Improve mobility by providing a fast, convenient, reliable, and
efficient rapid transit service

B2 | Maintain or improve road traffic and
pedestrian circulation

No. of intersections closed

No. of intersections with restricted access

No. of driveways closed

No. of residential driveways with restricted
access

Potential for infiltration of neighbourhoods
by diverted traffic

Loss of residential street parking

No. of pedestrian paths intersected or made
more indirect

No. of stations with the potential to increase
traffic and parking on local streets

No. of special (transitway left turn)
signalized intersections required

No. of signalized intersections affected -
more complex, greater demands

No. of unsignalized intersections affected

Length of road with temporary restricted
capacity or hlocked during construction

B3 | Maintain a high level of public safety
and security in corridor

No. of locations with potential to decrease
public safety

Effect of transitway insertion on emergency
vehicle circulation

B4 Minimize adverse noise and vibration
effects

Sound - Minimize the number of residences
impacted by operations

Vibration - Minimize number of residences
impacted by operations

Construction - Minimize the number of
residences impacted

Al | Maximize inter-regional and local Connections to inter-regional services and
transit connectivity existing gateways
Compatibility with local network
A2 | Maintain flexibility to expand network | Potential for additional stations
Number of stations with potential for surface
expansion capability
A3 | Alignment geometry that maximizes | % of route > 3% grade
speed and ride comfort and No. of running way sections > 3.5%
minimizes safety risks and No. of curves < 100 metres radius
maintenance costs No. of curves > 100 metres and < 300
metres radius
A4 | Increase attractiveness of rapid Projected travel time along each alternative
transit service Passenger volume at the peak load point
AM Peak period boardings
Route features with potential to reduce
service reliability
A5 | Station locations that maximize Existing and future residents or residences
ridership potential of rapid transit within 500 m walking distance of station
service Existing and future employment within a
500 m walking distance of a station
A6 | Maximize convenience of access to No. of stations with bus transfer facilities

rapid transit system

(off-street, on-street)

No. of stations with potential for park-and-
ride facilities

No. of stations with potential for passenger
pick-up/drop-off facilities

B5 Minimize adverse effects on cultural
resources

Minimize the number of built heritage
features and cultural landscape displaced
(loss or relocation) in the Study Area

Minimize the number of built heritage
features and cultural landscape disrupted in
the Study Area

No. of stations with other travel modes
(taxi/bikes/Wheel Trans)

Ease of accessibility by the disabled

B6 | Minimize disruption of community
vistas and adverse effects on street
and neighbourhood aesthetics

Visual impact on people living and working
in and visiting the community

Effect on viewing opportunities

Average transfer time at connection points
between facilities and modes; ease of
transfers

No. of major transfers along the line

OBJECTIVE C: To promote a sustainable environment by protecting and enhancing

the natural environment in the corridor

OBJECTIVE B: To protect and enhance the social environment in the corridor

C1l | Minimize adverse effects on Aquatic
Ecosystems

No. of aquatic ecosystems displaced or
disturbed within zone of potential facility
effects
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Table 8-2-1
Evaluation Objectives, Factors and Indicators

Objectives and Goals

Typical indicators measuring route’s
ability to achieve goals

Type of aquatic ecosystems within zone of
potential facility effects

Significance of aquatic ecosystems within
zone of potential facility effects

C2

Minimize adverse effects on
Terrestrial Ecosystems

No. of terrestrial ecosystems displaced or
disturbed within zone of potential facility
effects

Type of terrestrial ecosystems within zone
of potential facility effects

Significance of terrestrial ecosystems within
zone of potential facility effects

C3

Improve regional air quality and
minimize adverse local effects

Dispersion potential of the route

No. of receptors in prevailing downwind
direction

Assessment of contaminant level in existing
ambient air along the route

Amount of pollutants emitted by length of
route

Amount of pollutants emitted by stops on
route

C4

Minimize adverse effects on corridor
hydrogeological, geological,
hydrological and geomorphic
conditions

Potential effects on municipal and private
wells

Recharge / discharge areas affected

Potential effects on aquifers

Area within floodplain

Potential for adverse effects on surface
water quality/quantity

No. of sites with issues of potential
subsurface environmental concern

Extent of the channel re-alignment

OBJECTIVE D: To promote smart growth and economic development in the corridor

D1

Support Regional and Municipal
Planning Policies and approved
urban structure

Conformity with, and support for, policies of
official plans and urban structures of
Region, internal and adjacent municipalities,
including GTA

Conformity with land use designations,
including compatibility with existing
development

D2

Provide convenient access to social
and community facilities in corridor

Service to planned centres, major and
minor

Proximity to community facilities, hospitals,
educational institutions, community centres,
local government offices etc.

D3

Minimize adverse effects on
business activities in corridor

No., land area and type of industrial uses
displaced

No., land area and type of retail, office and
service commercial businesses displaced

Potential for an increase in business activity

No. of business entrances/exits affected by
transitway insertion

Percentage of total parking potential lost

Table 8-2-1
Evaluation Objectives, Factors and Indicators

Typical indicators measuring route’s
ability to achieve goals
Inventory of major truck routes, delivery and

loading areas, manufacturing operations
affected by transitway insertion
Opportunities for re-development

Potential opportunities for development and
higher order uses, at stations, termini, and
along the corridor

Objectives and Goals

D4 | Protect provisions for goods
movement in corridor

D5 | Promote transit-oriented
development

OBJECTIVE E: To maximize the cost-effectiveness of the rapid transit system

El Minimize capital cost of vehicles,
facilities and systems required

Estimate of cost of capital works including:
elevated, at-grade, cut and cover, tunnelled
or open cut running way, stations, systems
and major utility relocation works

Influence on vehicle fleet cost

Extend of residential land acquisition
Extend of industrial land acquisition
Extend of commercial land acquisition
Potential for costs associated with
management of contaminated soils or
ground water

Potential risk to adjacent utilities from
construction operations

Influence of route length on O & M costs
Influence of alignment characteristics on O
& M costs

E2 | Minimize cost effects of/on adjacent
properties to implement facilities

E3 | Minimize adverse effects of
alignment characteristics on
operating and maintenance costs

In Chapter 5, route alternatives were selected in each of the four segments
identified within the study limits. For both Segments A and D, a route
entirely on Highway 7 was the only feasible route retained, while route
alternatives for Segments B and C were developed as described below:

> Route alternatives
between Vaughan Corporate Centre (VCC) and Richmond Hill Centre
at Bayview Glen in Richmond Hill, while at the same time connecting to
the City of Toronto at York University; and

> Alignment
alternatives between Richmond Hill Centre (Bayview Glen) and the
planned Markham Centre (Warden-Kennedy) in Markham.

In addition to the above primary route alternatives, local alignment
variations in all segments were developed to meet local constraints and
create local opportunities. These local options were not evaluated with all

factors but with factors relevant to the local environment. The following
sections describe all the primary route alternatives as well as local options
by segment.

In Chapter 5, the selection of Highway 7 as the only feasible primary route
alternative resulted from the evaluation of alternative technology/route
combinations in Segment A as illustrated in Figure 8.3-1. This alignment
remains in the Highway 7 right-of-way from Highway 50 to Highway 400.
The alignment of this route was developed fully in order to assess its
benefits and impacts in this segment as shown in Figure 8.3-2. This
segment presents local constraints at the grade separated Canadian Pacific
(CP) Mactier Subdivision crossing and on the steep grades between Kipling
and Islington Avenues. Variations considered to overcome these
constraints are described in the following section.

At present, the width of the CP railway overpass can only accommodate a
total of four traffic lanes in both directions as the abutments were built very
close to the edge of pavement. Implementing a median transitway means
widening a minimum of 4.3m on each side of the roadway. This is not
feasible without reconstructing the entire structure at high cost due to the
topography and the need for temporary accommodation of the CP
operations. Also, the steep grades on Highway 7 east of Kipling Avenue
and west of Islington, 6.78% and 7.25%, respectively, exceed the maximum
desirable grade for BRT and allowable grade for LRT.

A local variation diverting the transitway route through the Woodbridge
community was examined as an alternative to staying on Highway 7. This
diversion takes the transitway north on Kipling Avenue, east on Woodbridge
Avenue and south on Islington Avenue to return to the Highway 7 route.
Both options of dedicated median transitway and mixed-traffic operation on
this diversion were considered.

The dedicated transitway option requires widening along the fully developed
Kipling, Woodbridge and Islington Avenues. Widening Kipling and
Woodbridge Avenues will have significant impact on the local residences
and businesses which are mostly immediately adjacent to the streets. Also,
the CP Mactier Subdivision has a grade separated crossing at Woodbridge
Avenue posing the same challenge as on Highway 7. Further, widening
Woodbridge Avenue will have effects at the environmentally sensitive
Humber River crossing.
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Mixed-traffic operation will require rapid transit to navigate the already
narrow two-lane plus street parking Woodbridge Avenue, and the narrow
two-lane Islington Avenue likely resulting in significant transit service delay
and local traffic congestion. Also, the transitions between dedicated
transitway and mixed-traffic at the intersections of Highway 7/Kipling
Avenue and Highway 7/Islington Avenue have the potential to cause
significant delay to the already optimized intersection operation.

Furthermore, regardless of the option adopted, the ridership predicted in
Woodbridge is not significant enough to justify this diversion.

Therefore, remaining on Highway 7 is still considered the best option.
Given that the Region intends to widen this section of Highway 7 to six
lanes and that it is only 675m in length, it is recommended that rapid transit
operate in mixed traffic from Kipling to Islington Avenue with priority signal
measures until such time as the Region widens this section of Highway 7
when a dedicated transitway could be implemented as part of the
construction.

Potential station locations recommended for the Highway 7 alignment in
Segment A are at Highway 50, Highway 427, Highway 27, Martin Grove
Road, Kipling Avenue, Islington Avenue, Wigwoss Drive/Helen Street, Pine
Valley Drive, Aberdeen Avenue/Marycroft Avenue, Ansley Grove
Road/Whitmore Road, Weston Road, and Highway 400.

For assessment of route alternatives, Segment B was divided into two
segments, West and East, due to the complexity of the alternatives.
Segment B West extends from Highway 400 to Centre Street where all
western alternatives converge. Segment B East extends from Centre
Street to Yonge Street and includes all eastern alternatives.

In addition to the two route alternatives retained in Chapter 5, a new
variation was considered to promote redevelopment opportunities along
Keele Street. Transitway alignment alternatives assessed in Segment B
West are listed below and illustrated in Figure 8.3-1.

> Highway 7 from Highway 400 to
Centre Street combined with Jane Street/ Hydro Right-of-way to York
University (Vaughan North-South Link);

> Highway 7 from Highway 400 and
Jane Street/Hydro Right-of-way to York University and then north
easterly in the Hydro Right-of-way to Centre Street; and

> Highway 7 from Highway 400 and
Jane Street/Steeles Avenue-York University-Keele Street/Keele Street
and Highway 7 to Centre Street.

The following sections describe and evaluate these alignment alternatives
in detail.

Alternative B1, a combination of two routes, the Highway 7 route and Jane
Street to Hydro Corridor to York University route, namely Vaughan North-
South Link (VNSL), is illustrated in Figures 8.3-3 and 8.3-4. The southern
portion of the VNSL leaves Jane Street, follows the Hydro right-of-way north
of Steeles Avenue, enters the York transit terminal site and then crosses
Steeles Avenue to reach York University southerly. This alternative was
developed fully and carried forward for evaluation.

Potential station locations considered for Alternative B1 in Segment B West
were at Edgeley Boulevard/ Interchange Way, Jane Street, Costa Road
(future), Highway 407 (at Jane Street)(future), Planned York Region Bus
Terminal, York University, Keele Street, and Centre Street.

Alternative B2 includes Highway 7 to Jane Street where it follows the VNSL
south to York University and then continues north easterly to Centre Street
along the Hydro right-of-way adjacent to Highway 407 as illustrated in
Figure 8.3-4. This alternative was also developed fully and carried forward
for evaluation.

Potential station locations considered for Alternative B2 in Segment B West
were at Edgeley Boulevard/ Interchange Way, Jane Street, Highway
407(future), Planned York Region Bus Terminal, York University, GO
Bradford (future), and Centre Street.

Alternative B3 includes Highway 7 to Jane Street, where it turns south to
Steeles Avenue then to York University along Steeles Avenue and to Keele
Street and then north to Highway 7 as illustrated in Figure 8.3-5. This
alternative was developed fully to carry forward for evaluation.

Potential station locations considered for Alternative B3 in Segment B West
were at Edgeley Boulevard/ Interchange Way, Jane Street, Highway 407(at
Jane Street)(future), Planned York Region Bus Terminal, York University,
Highway 407(at Keele Street)(future), Keele Street, and Centre Street.

Detailed evaluations were preformed comparing Alternatives B1, B2 and
B3. A synopsis of these evaluations is presented in Table 8.3-1 following
which detailed evaluations can be found in Appendix M Tables 1 to 5.

The evaluation indicated that primary route , iIn combination
with a partially segregated rapid transit service on Keele Street between
Highway 7 and Steeles Avenue, is preferred because:

» Projections show that the combination will attract the highest ridership
on east-west Highway 7 service by providing a direct link from
Richmond Hill and Markham to both the Vaughan Corporate Centre and
York University The latter could include access to an extension of the
Spadina Subway to Steeles Avenue.

» The route conforms to the Regional Official Plan’s “nodes and corridors”
policy by linking Vaughan Corporate Centre to the eastern YRTP
network and the TTC system as well as serving the Jane
Street/Highway 7 and Keele Street/Steeles Avenue redevelopment
nodes on the corridors.

» The continuation of the Region’s initial Quick Start service as partially
segregated rapid transit on Keele Street between Highway 7 and
Steeles Avenue would offer an additional opportunity especially if
Spadina Subway is extended initially to York University.

» The route combination supports Vaughan's vision for the ultimate
development of land use along Avenue 7 and serves the planned major
redevelopment to the south and east of the Jane Street intersection.

» A connection to the future BRT Transitway service is possible at either
Jane or Keele Street interchanges.

» A connection to a future station on GO Transit's Bradford Line is
feasible.
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A second option is to operate in mixed-traffic under the Dufferin Street and
Bathurst Street overpass structures. This option avoids the costly
reconstruction of the existing bridges. The delay caused by the mixed
traffic operation is considered minimal due to the short mixed traffic
sections in combination with the existing free-flowing traffic conditions.
Finally, the mixed-traffic option is recommended because it avoids either
the costly reconstruction of existing bridges, or the cost of constructing four
new structures in the separate transitway option. These costs cannot be
justified given the low potential for loss of service reliability with the mixed-
traffic option. In addition, the existing geometry of Highway 7 offers fairly
good rider comfort compared to the separate transitway option that requires
lower geometric standards and new elevated sections in which suitable
grades for conversion to LRT will be difficult to achieve.

Potential Station Locations in Alternative B4
Potential station locations considered for Alternative B4 in Segment B East
were at Bradwick Road, Dufferin Street, Thornhill Wood Drive, Bathurst

Street and Hunters Point Drive (future).

8.3.3.2 Primary Route Alternative B5: Hydro Right-of-way between
Centre Street, Bathurst Street and Hunters Point Road

Alternative B5, the extension of Alternative B2, continues northeast in the
Hydro One right-of-way up to and across Bathurst Street, then crosses
Highway 407 to rejoin Highway 7 near Hunters Point Road from where it
continues eastward to the terminal at Yonge Street. Alternative B5 is
shown in Figure 8.3-9.

Figure 8.3-8
Separate Transitway Option between Bradwick Road and Yonge Street

Potential Station Locations in Alternative B5

Potential station locations considered for Alternative B5 in Segment B East
were at Dufferin Street, Bathurst Street, and Hunters Point Drive (future).

8.3.3.3 Primary Route Alternative B6: Centre and Bathurst Streets to
Highway 7 at Hunters Point Road

Alternative B6, shown in Figure 8.3-10, leaves Highway 7 at Centre Street
continuing eastward in the median of Centre Street as far as Bathurst
Street. At the Bathurst Street intersection, it turns north into the median of
Bathurst Street which it follows to return to Highway 7. The alignment then
heads east using the existing Bathurst Street Connection Ramp to reach
the median of Highway 7, in which it continues another 2 km east to Yonge
Street.

Potential Station Locations in Alternative B6

Potential station locations considered for Alternative B6 in Segment B East
were at Dufferin Street, Vaughan Boulevard (future), Promenade Mall
Entrance, Atkinson Avenue, Highway 7 (at Bathurst Street) and Hunters

Point Drive (future).

8.3.3.4 Alternatives Evaluation Findings and Recommendation

Detailed evaluations were performed comparing Alternatives B4, B5 and
B6. A synopsis of these detailed evaluations is presented in Table 8.3-2
following while the detailed evaluations can be found in Appendix M
Tables 6 to 10.

Primary route Alternative B6 was selected as the preferred alignment in
this segment because:

» It has the potential to attract ridership from existing commercial and
residential land uses on both sides of the alignment, as well as future
transit-oriented intensification and redevelopment at the Dufferin and
Bathurst nodes on Centre Street.

» The route serves existing community facilities and a major shopping
area while also providing the opportunity for urban design
improvements in the rights-of-way.

» A connection to a future 407 Transitway service can be achieved at the
Bathurst Street and Highway 7 intersection.

» Connections to local transit serving large residential areas north of
Highway 7, such as the Carrvile Community, can be made at the
Bathurst Street and Dufferin Street nodes on the alignment. The local
services will need to be configured as feeders to the rapid transit
stations, using parts of Highway 7 where beneficial.

» Effects on the natural environment are negligible or minor and traffic
management measures and improved transit vehicle technology can
mitigate social environmental impacts.

Measures to protect for future implementation of parallel express rapid
transit service entirely on Highway 7 are also recommended for this section

between Bathurst and Centre Streets.

8.3.3.5 Local Options at Highway 7 and Bathurst Street

Recognizing the complications of widening the Bathurst Street bridges at
the Highways 407/7 interchange with Alternative B6 as the preferred
alignment, two local options were considered to minimize the impact on
these structures.

One option, shown in Figure 8.3-11, is to leave Bathurst Street at Flamingo
Road proceeding north easterly in a separate transitway in the Hydro
Corridor, crossing Highway 407, sharing a section of the future Highway
407 transitway, and then returning to Highway 7 at Hunter’'s Point Drive.
This option avoids the Highways 407/7 Interchange structures completely
but requires new structures over Highway 407 and tributary of the East Don
River.

A second option is to operate rapid transit service in mixed traffic from
Flamingo Road to the Bathurst Street Connection Ramp and then return to
Highway 7 with a median transitway. This option avoids the widening of the
Highways 407/7 Interchange structures.
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Table 8.3-2

Synopsis of Primary Route Alternative Evaluation Findings for Segment B East

Objectives and Goals

Alternative B4
Hwy 7 between Centre St. and Bathurst St. (Hunters Point Rd.)

Alternative B5
Hydro ROW between Centre and Bathurst Sts. (Hunters Point Rd.)

Alternative B6
Centre St. and Bathurst St. to Hwy 7 at Hunters Point Rd.

IMPROVE MOBILITY

Maximize inter-regional and local transit connectivity @ | * Connects to future 407 Transitway service at Bathurst and possibly | @ | = Future 407 Transitway connection indirect ® | = Connects to future 407 Transitway service at Bathurst

Maintain flexibility to expand network =Y Dufferin. Good alignment geometry and attracts marginally lower | @ | =  Good alignment geometry but will attract least daily boardings on | @ | = Has reasonable alignment geometry and is projected to attract
Alignment geometry that maximizes speed & ride comfort & minimizes safety ® daily boardings than Centre-Bathurst route option. ? Hwy 7 service o slightly higher daily boardings than other routes.

risks & maintenance costs = Development served by stations on north side only = Good service reliability due to separation of alignment from major = Higher potential for loss of service reliability due to traffic
Increase attractiveness of rapid transit service @ | = Limited opportunities for station access faciliies a road traffic 9 interference at intersections

Station locations that maximize ridership potential of rapid transit service 9 ® | = Access less convenient due to remoteness from road system @ | = Station access very convenient with some opportunity for station
Maximize convenience of access to rapid transit system J 9 (] drop-off/park and ride

PROTECT AND ENHANCE SOCIAL ENVIRONMENT

Minilmize adverse effects on and maximize benefits for communities in o | No effect on community interaction or community features o | No effect on community interaction, minor intrusion on public open o |" Minor effect on community interaction, improves access to
corridor = Moderate impact of median transitway on traffic circulation/access space community features

Maintain or improve road traffic and pedestrian circulation @ | = Minimal adverse noise and vibration effects ® | = Minimal impact of Hydro ROW transitway on traffic circulation/access | ® | = Moderate impact of median transitway on traffic
Maintain a high level of public safety and security in corridor @ | = Some urban design opportunity to improve vistas and no effect on ® | = Minimal adverse noise and vibration effects 9 circulation/access

Minimize adverse noise and vibration effects d nearby cultural resources @ | =  Minorintrusion on open space vistas and no effect on nearby cultural |_® | = Adverse noise and vibration effects likely unnoticeable

Minimize adverse effects on cultural resources [ ® resources ® | = Significant urban design opportunity to improve vistas and no
Minimize disruption of c_ommunity vistas and adverse effects on street and ® ° ° effect on nearby cultural resources

neighbourhood aesthetics

PROTECT NATURAL ENVIRONMENT

Minimize adverse effects on Aquatic Ecosystems ® | = Hasleastadverse effect on aquatic ecosystems @ | = Potential for minor effects on aquatic ecosystems @ | = Potential for minor effects on aquatic ecosystems

Minimize adverse effects on Terrestrial Ecosystems ® | " Hasnegligible effects on terrestrial ecosystems ® | " Hasnegligible effects on terrestrial ecosystems ® | " Hasnegligible effects on terrestrial ecosystems

Minimizg adverse_gffects on corridor hydrogeological, geological and 0 | " Low p_otential for adverse effects on hydrological and geological o | Low p_otential for adverse effects on hydrological and geological o s Minor hazardous material risk

hydrological conditions conditions conditions

PROMOTE SMART GROWTH/ ECONOMIC DEVELOPMENT

Support Regional and Municipal Planning Policies and approved urban o | Conforms well with planning policies and provides good access to o | " Conforms least with planning policies and does not provides good e |- Conforms very well with planning policies and provides good
structure community facilities access to community facilities access to community facilities

Provide convenient access to social and community facilities in corridor ® | =« Provides some potential for increase in business activities ® |«  Provides the least positive effects on business activities ® | = Has the best potential for increase in business activity and little
Minimize adverse effects on business activities in corridor ® | = Provides some opportunities for TODs around stations and along ® | = Provides very little opportunities for TODs and re-developmentalong | @ effects on business access

Protect provisions for goods movement in corridor (J the corridor (J the corridor @ | = Provides most opportunities for TODs and re-development
Promote transit-oriented development ) o [ around stations and along the corridor

MAXIMIZE COST-EFFECTIVENESS OF RAPID TRANSIT

Minimize capital cost of vehicles, facilities and systems required |" Capital cost +/- $100 million ® | = Capital cost +/- $90 million ® | = Capital cost +/- $110 mill.

Minimize cost effects of/on adjacent properties to implement facilities ® | = Minimal property cost @ | =  Hydroeasement cost ® | = Minimal property cost

Minimize adverse effects of alignment characteristics on operating and
maintenance costs

= O&M costs marginally higher due to longer alignment

=  Lowest O&M costs due to alignment being shortest.

= O&M costs marginally higher due to longer alignment.

Technically Preferred Alternative

LEGEND: LeastResponsve O @& @ @ @ MostResponsive

NOTE: TOD - Transit-oriented Development 0&M - Operation and Maintenance
The above indicators were presented to the public at Open House #2. Certain indicators shown at the time have been removed from this evaluation as there was no significant difference in the response of the three alignments options in meeting the goal, particularly effects on air quality.
Detailed evaluations can be found in Appendix M Tables 6 to 10.

PM1435

Highway 7 Corridor and Vaughan North-South Link Public Transit Improvements Environmental Assessment

18/08/2005



Figure 8.3-11
Separate Transitway Option at Bathurst Street/ Highway 7

Following an assessment of the merits of each, the mixed-traffic option was
recommended because:

»

It will offer an opportunity to interface with the future 407 Transitway at
its Bathurst Street/Highway 7 station and will not cause significant travel
time delay due to the short mixed-traffic section and enhanced
operation with the transit priority signals. Although the separate
transitway option provides riders with uninterrupted service, it bypasses
the future 407 Transitway station at Bathurst Street and Highway 7.

It will offer an opportunity for the Region to contribute to joint-use of the
future Highway 407 park-and-ride facility in the Bathurst Street
Connection Ramp loop.

It will have minimal impact on the natural environment compared to the
separate transitway option that crosses the valley of the East Don River
tributary.

It will be simpler to construct compared to the separate transitway
option that may not permit a desirable grade for any future LRT
because of the new crossing of Highway 407.

It will have relatively low cost compared to the new structures required
for the separate transitway option.

8.3.4 Segment C West — Route Alternatives

In the western half of Segment C, a single primary route alternative along
Highway 7 was brought forward from the initial screening analysis. In order
to confirm the single route, it was necessary to consider two sets of local
alignment options in this segment. The first option occurs between Yonge

Street and Bayview Avenue while the second considers methods to cross
Highway 404 between Leslie Street and Woodbine Avenue. The analysis
of these options is described in the following Sections 8.3.4.1 and 8.3.4.2.

8.3.4.1 Local Options between Yonge Street and Bayview Avenue

Recognizing the benefit of serving the residential neighbourhood north of
the Richmond Hill Centre (Bayview Glen), the following local alignment
variation was compared with the Highway 7 route:

» Option C-Al: Highway 7 right-of-way alignment between Yonge Street
(planned Richmond Hill Centre Intermodal Terminal) and Bayview
Avenue.

» Option C-A2: High Tech Road alignment starting from the planned
Richmond Hill Centre Terminal and continuing north easterly across CN
Rail's Bala Subdivision into the south side of High Tech Road. From
this point it follows High Tech Road and then turns southeast along the
existing supermarket’s west boundary. Continuing eastward it passes
under the Bayview Avenue/Highway 7 Connection Road and Bayview
Avenue returning to the Highway 7 median. This option, shown in
Figure 8.3-12 was shown to the public at the second Public
Consultation Centre in April 2003. At a later date, a variation to link
High Tech Road to the Highway 7 median using Silver Linden Drive
was developed.

Figure 8.3-12
Local Option C-A2: High Tech Alignment between Yonge Street and Bayview Avenue

The findings of a simplified evaluation comparing Options C-Al and C-A2
are presented in Table 8.3-3.

Table 8.3-3

Evaluation of Local Options Between Yonge Street and Bayview Avenue

Objectives and Goals

Option C-Al
Highway 7 Alignment

Option C-A2
High Tech Road

IMPROVE MOBILITY

Inter-regional transit
connectivity

System expansion flexibility
Speed, safety, ride comfort
Service quality and
effectiveness

Station catchment
Convenience of access

= Alignment minimizes travel time
in this segment of Hwy 7
Corridor.

= More direct service for users of
rapid transit service outside of
this area.

« Access from residential area
requires transfer from feeder
service

Location of station on High
Tech Road offers better
catchment area.

Better accessibility for the
residents of the
neighbourhood north of High
Tech Road.

Route is less direct with
slower operating speeds

PROTECT & ENHANCE SOCIAL ENVIRONMENT

Effects on communities

Road traffic and pedestrian
circulation

Public safety and security

Noise and vibration

Effects on cultural resources
Community vistas and street
aesthetics

= No direct negative effects on
residential neighbourhoods.

= Minor effects on traffic and
pedestrian circulation from the
median location on Hwy 7.

Potential effects on
community vistas given the
need for elevated transitway.
Better solution in terms of
traffic and pedestrian
circulation given the
dedicated ROW needed.
Potential for inconvenience to
residents during construction

PROTECT NATURAL ENVIRONMENT

Effect on aquatic ecosystems
Effect on terrestrial ecosystems
Effect on Air Quality

Effect on Hydro-geological
conditions

« Minimal effect  on  the
environment due to the median
location on Hwy 7.

Some potential for adverse
environmental effects due to
need for a new right-of-way
for most of the distance.

PROMOTE SMART GROWTH/ ECONOMIC DEVELOPMENT

Regional/l  Mun. Plans and
Urban Structure

Access to community facilities
Effect on business activities

= Conforms to municipal plans
and urban structure objectives.

= Some potential for transit-
oriented developments on lands

Option conform partially with
municipal plans and urban
structure Objectives.

Limited property available for

Goods movement south of Hwy407. TODs on south side of High
Promote transit-oriented Tech road.
development (TOD)

MAXIMIZE COST-EFFECTIVENESS OF RAPID TRANSIT

= Effect on Capital Costs = Little requirement for property Right-of-way widening

Property required
Effect on operating and
maintenance costs

acquisition since the alignment
in Hwy 7 median uses existing
right-of-way.

= Least capital cost as works
entail only street widening and
one bridge widening

needed along High Tech
Road

Potential for commercial
property severance.

Requires a new costly rail
overpass and 2 underpasses.
Requires a higher cost
elevated inter-modal station
due to alignment profile.

Technically Preferred

Option

From this evaluation, Option C-A1 using a route along Highway 7 between
Yonge Street and Bayview is preferred because:

» Overall, the technical complexities in integrating the transitway in a
route along High Tech Road and the associated costs cannot be
justified by the potential benefits of this alignment; and
Local feeder service to a station on Highway 7 near Silver Linden Drive
could serve the residential neighbourhood north of High Tech Road and
the future development on adjacent lands to the south.
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8.3.4.2 Local Alignment Options in the Highway 404 Area

Analysis of the feasibility of the route in the Highway 7 right-of-way revealed
that the existing spans of the Highway 404 interchange bridges over
Highway 7 could not accommodate a full median transitway without
reduction of lanes or removal of sidewalks. At present, peak period traffic
volumes at this interchange reach the capacity of the existing Highway 7
lanes. Since it is not feasible to reduce the number of lanes the three local
alignment alternatives, illustrated in Figure 8.3-13, were developed and
considered:

Option C-B1: Operation in Mixed Traffic on Existing Highway 7

This option assumes that new, dedicated median transit lanes would be
constructed through most of the heavily-congested blocks of Highway 7 on
either side of Highway 404 up to the ramp terminal intersections
immediately east and west of the interchange bridges. This would leave
approximately 400 metres of Highway 7 to be travelled in mixed traffic.

Given that this portion of the highway is part of one of the most heavily-
congested zones along the corridor, a field survey of traffic movements and
modelling of traffic behaviour with and without transit priority was carried out
to assess this option’s feasibility. This investigation revealed that, although
the queues at the East Beaver Creek Road and Allstate Parkway signalized
intersections extend into the central 400 m portion of the interchange in
peak periods, vehicles in this portion are cleared within one 90 second
signal cycle. Rapid transit vehicles in mixed traffic in this portion would be
advanced in the same way.

Figure 8.3-13
Local Alignment Options for Transitway on Highway 7 at Highway 404 Interchange

Option C-B2: A Seqregated Alignment through the Interchange

For this option, the median transitway would remain in the Highway 7
median but be either elevated over the interchange or depressed under the
existing road and ramp terminal intersections. A third variation for this
option would elevate the transitway on an alignment crossing the
interchange ramps and Highway 404 north or south of the existing bridges.

A further option to segregate rapid transit from traffic through the
interchange would be a lengthening of the span of the existing Highway 404
bridges to achieve an opening wide enough for the two dedicated lanes to
pass under the Highway 404 in the median of Highway 7.

Option C-B3: A Bypass Alignment North of the Interchange

This third option comprises a new transit-only overpass of Highway 404 at
the northern limit of the interchange. The transitway alignment would have
to leave the Highway 7 median and follow East Beaver Creek Drive right-of-
way to the East Pearce Street intersection area where it would turn east
across private land to a Highway 404 overpass which could be integrated
with Markham/Richmond Hill's proposed collector road if the Town’'s and
Region’s EA recommends a compatible location for the road crossing. After
crossing the highway, it would continue east across private property to the
Allstate Parkway right-of-way. From this point the transitway would follow
Allstate Parkway to the existing Highway 7 intersection where it would turn
east and continue into Markham.

The advantages and disadvantages of each option are summarized in
Table 8.3-4.

Table 8.3-4
Advantages and Disadvantages of Alignment Options in the Highway 404 Interchange Area
Option C-B1 Option C-B2 Option C-B3
Operation in Mixed A Segregated A Bypass Alignment
Traffic on Existing Alignment Through the North of the
Highway 7 Interchange Interchange
signalized intersections interchange.

on the rapid transit route
(2 req'd).

Minimizes initial and
potentially ultimate
capital cost of rapid
transit through Highway
404 interchange.

Defers decision on high
capital investment until
effect of new municipal
overpass and proposed
interchange ramp
improvements is known.
Analysis of peak-period
traffic movements and
signal operation indicates
that, with reasonable
signal advance times (8
seconds), delays to
transit vehicles will not
exceed 1.5 minutes (a
full signal cycle), with the
westhound AM peak
representing the worst-
case scenario.

Permits full segregation
of rapid transit, if required
with minimal throw-away
cost for initial solution.

< Minimizes travel time

through the Woodbine-
Leslie zone for all transit
riders from/to the east.

Table 8.3-4
Advantages and Disadvantages of Alignment Options in the Highway 404 Interchange Area
Option C-B1 Option C-B2 Option C-B3
Operation in Mixed A Segregated A Bypass Alignment
Traffic on Existing Alignment Through the North of the
Highway 7 Interchange Interchange

Advantages

Dedicated lanes separate
transit from congestion
through most of the
Woodbine-Leslie zone,
eliminating most of the
delay experienced at
present in this portion of
Highway 7.

Avoids widening of local

« Dedicated lanes separate

transit from congestion
entirely in the Woodbine-
Leslie zone.

Separates rapid transit
service from all road
traffic between East
Beaver Creek Road and
Allstate Parkway

= Separates rapid transit

service from all road
traffic between East
Beaver Creek Road and
Allstate Parkway.
Eliminates potential for
delay due to general
traffic incidents within the
interchange but more

road rights-of-way (East avoiding the up to 90 intersections on this
Beaver Creek and second delay of mixed route raises the potential
Allstate Parkway) and traffic operation. for incidents.

has no impact on access No delay during off-peak Offers opportunity for an
to properties as would be periods. additional station serving

required by the northern
bypass option.
Minimizes the number of

Eliminates potential for
delay due to general
traffic incidents within the

development north of the
interchange.

Dis-
advantages

Rapid transit service
could be further delayed
by a traffic incident in the
Highway 7 interchange
affecting the mixed traffic
section (e.g. a collision or
stalled vehicle).

Requires MTO approval
of changes to ramp
terminal signal timing.
Municipal road
improvements may not
defer traffic congestion
on Highway 7
significantly.

« Depending on structural

solution selected, $20-
$50 million capital cost to
get rapid transit through
Highway 404
interchange.

= Requires high rapid

transit capital investment
prior to the effect of
planned new road
overpass and
interchange
improvements being
known.

Minor visual intrusion if 2-
level elevated transitway
option is adopted
although impact is mainly
within interchange

Some disruption of traffic
during construction with
severity dependent on
the structural solution
adopted.

= Requires widening or

reduction in general
traffic capacity of local
road rights-of-way (East
Beaver Creek Road and
Allstate Parkway) and
dedication/acquisition of
private property to reach
northern location of new
Highway 404 overpass.
Requires 5 at-grade
signalized traffic
intersections along the
rapid transit route on
East Beaver Creek Road,
new east-west road and
Allstate Parkway.
Requires resolution of
property access conflicts
on East Beaver Creek
Road and Allstate
Parkway.

Transit turning
movements at Allstate
Parkway and East
Beaver Creek
constrained to left turn
phases of these Highway
7 intersections increasing
delay potential.
Increases length of rapid
transit route by 0.6 km
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Table 8.3-4
Advantages and Disadvantages of Alignment Options in the Highway 404 Interchange Area

Option C-B1 Option C-B2 Option C-B3
Operation in Mixed A Segregated A Bypass Alignment
Traffic on Existing Alignment Through the North of the

Highway 7 Interchange Interchange
over shortest route in
Highway 7 median

adding 2-3 minutes to
travel time depending on
traffic signal wait times
and dwell time at
additional station.

« Delay would also occur
during off-peak periods
when not required.

« Adds $20-30 million to
capital cost of initial rapid
transit through Highway
404 interchange
depending on land cost
for new right-of-way.

= Requires high rapid
transit capital investment
prior to the effect of
planned new road
overpass and
interchange
improvements being
known.

Technically Preferred
Option

Option C-B1 is recommended as the preferred alignment for the section
through the Highway 404 interchange because it:

» Is an operationally feasible and acceptable low-cost solution.

» Offers the flexibility to avoid or defer higher system capital costs until
they are shown to be warranted.

» Does not preclude future implementation of a fully grade separated
option if planned road improvements do not manage growth in traffic
congestion by redistribution of traffic flows through the area.

In addition, approval of an optimum fully grade separated alignment through
the Highway 404 interchange (Option C-B2) is being sought in the EA to be
available for implementation without a separate EA in the event that
reliability of mixed traffic rapid transit service cannot be assured at some
point in the future.

8.3.5 Segment C East - Route Alternatives
In the eastern half of Segment C, consideration of the primary route

alternatives led to three alternatives being developed for detailed analysis.
These were:

» Primary Route Alternative C1: Highway 7 between Woodbine
Avenue and Kennedy Road

» Primary Route Alternative C2: Woodbine Avenue Area, Yorktech
Drive to Markham Centre and Kennedy Road to Highway 7

» Primary Route Alternative C3: Highway 7 from Woodbine Avenue to
South Town Centre Boulevard and Kennedy Road to Highway 7

These alternatives, illustrated in Figure 8.3-1, are described in detail in
Sections 8.3.5.4 and 8.3.5.5 later in this chapter.

Prior to evaluating the overall primary route alternatives in the eastern half,
it was necessary to develop and evaluate several local alignment options
connecting to and within the planned Markham Centre. These included the
area of South Town Centre Boulevard discussed in Section 8.3.5.1, GO
Unionville Station in Section 8.3.5.2, and south Unionville in Section
8.3.5.3.

8.3.5.1 Local Alignment Options to Link Highway 7 to Markham
Centre in the Vicinity of South Town Centre Boulevard

A transition from Highway 7 near the existing Civic Centre to the planned
Markham Centre is an essential element of Primary Route Alternative C3.
Several local alignment options shown in Figure 8.3-14 were developed
and evaluated. These comprised:

» Option C3-1: This alignment leaves the median of Highway 7 at
Warden Avenue with a tunnel underneath the intersection, returning to
the surface on the east side of Warden Avenue. It then turns east at
Enterprise Drive towards the Markham Centre.

» Option C3-2: This alignment leaves the median of Highway 7 at
Warden Avenue with a tunnel underneath Highway 7, returning to the
surface on the west side of Warden Avenue. It then turns east,
crossing Warden Avenue at Enterprise Drive, towards the Markham
Centre.

» Option C3-3: This alignment leaves Highway 7 at Warden Avenue,
continuing in the median, south to Enterprise Drive, then turns east
towards the Markham Centre.

» Option C3-4: This alignment leaves Highway 7 at South Town Centre
Boulevard, continuing in the median, south to IBM's private road
network. It then leaves Town Centre Boulevard south-easterly,
crossing the Rouge River Valley and Warden Avenue towards the
Markham Centre.

» Option C3-5: This alignment leaves Highway 7 at the future south
extension of Village Parkway, namely Birchmount Avenue, south to
future Enterprise Drive. It then turns east towards the planned
Markham Centre.

f;;"' 0, o
Figure 8.3-14
Local Options to Link Highway 7 to Markham Centre in the Vicinity of Town Centre Boulevard

Table 8.3-5 presents the findings of the evaluation based on the objectives
and goals adopted generally for route evaluation in all segments. The
evaluation shows that Option C3-4 achieves many of the objectives sought
for the transitway alignment although this option requires mitigation of
adverse effects on the Rouge River crossing natural environment. The
relative merits of this option are highlighted below.

» The potential to attract ridership on both the Highway 7 and Markham
North-South Link services from surrounding land use is similar and
high. Option C3-4 is most convenient to the existing and growing work
force in this precinct.

» The alignment along South Town Centre Boulevard does not impact the
Cedarland Woodlot while road widening on Warden Avenue to
accommodate a transitway will affect the edge of the vegetation. There
will be environmental impact at the crossing of Rouge River. However,
the effects can be mitigated and must meet TRCA requirements.

» In terms of effects on traffic operations and access, Option C3-3 puts
transit service reliability at greater risk due to traffic volumes at the
Warden Avenue/Highway 7 intersection, but does not place any new
restrictions on left-turn access to properties along the alignment.
Option C3-4 on the other hand, avoids the congested Warden
intersection but restricts left-turn access into adjacent properties to the
signalized intersections along the route.

» Capital and property cost for this option is estimated to be the most
cost-effective.
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Local Option Evaluation Findings for Options C3-1, C3-2, C3-3, C3-4 and C3-5 in Segment C

Table 8.3-5

Objectives and Goals

Option C3-1
Warden: East Side Grade Separation

Option C3-2
Warden: West Side Grade Separation

Option C3-3
Warden: Median at Grade

Option C3-4
Town Centre Boulevard

Option C3-5
Birchmount Alignment

IMPROVE MOBILITY

Station Catchment & Ridership
Potential

= Alignment geometry (hor. & vert) permits two stations:

TCBI7 and on Warden south of Rouge crossing;

= 1,100 units/ 91,500 m2 employment (200m radius)

Alignment geometry (hor. & vert.) permits three stations:
TCBI7, south of Cedarland Dr. and Enterprise/Warden;
2,030 units/ 105,200 m2 employment (200m radius)

Alignment geometry (hor. & vert.) permits three stations
TCBI7, south of Cedarland Dr. and Enterprise/Warden;
2,030 units/ 105,200 m2 employment (200m radius)

Alignment geometry (hor. & vert.) permits three stations:
TCBI/7, IBM/TCB & Enterprise/Warden;
1,840 units/ 127,400 m2 employment (200m radius)

Alignment geometry (hor. & vert.) permits three stations:
TCBI7., Verclaire area/7 and Village/7;
2,610 units/ 106,700 m2 employment (200m radius)

Influence on service speed,
safety and ride comfort

« 2 horizontal curvatures to manoeuvre with;
= Longer route (1,800 m) than TCB alignment but higher

speed possible with grade separation at Warden/Hwy 7.

4 horizontal curvatures to manoeuvre with;

Longer route (1,900 m) than TCB alignment and curvature
south of IBM entrance offsets benefit of grade separation at
Warden/Hwy 7.

2 horizontal curvatures to manoeuvre with;
Longer route (1,800 m) than TCB alignment with service
speed constrained by at-grade traffic intersections

2 horizontal curvatures to manoeuvre with;
Shorter route (1,500 m) but service speed constrained by
at-grade traffic intersections

4 horizontal curvatures to manoeuvre with;
Longest route (2,200 m) with speed constrained due to
curvature and residential street environment

Effect on transit service quality
and reliability

« Delay potential at two intersections (TCB/7 &

Clegg/Warden) with one unconventional intersection;

= Hwy 7 median access grade separated.

Delay potential at five intersections (TCB/7, Clegg/Warden,
Cedarland/Warden, IBM/Warden & Enterprise/Warden)
with four unconventional intersections. Hwy 7 median
access grade separated.

Delay potential at four intersections (TCB/7, Warden/7,
Clegg/lWarden &  Enterprise/Warden) — with  two
unconventional intersections;

Hwy 7 median access at-grade.

Delay potential at five intersections (TCB/7, Clegg/TCB,
Cedarland/TCB, IBM/TCB & Enterprise/Warden) with two
unconventional intersections;

Hwy 7 median access at-grade.

Delay potential at seven intersections (TCB/7, Warden/7,
Verclair/7, Village/7, future int. on Birchmount &
Birchmount/ transitway in Markham Centre) with two
unconventional int.;

Hwy 7 median access at-grade

Interface with service on
Markham North-South Link

= MNSL service to IBM requires more time consuming loop

on Cedarland and bus only crossing of Warden.

MNSL service to IBM requires more time consuming loop
on Cedarland.

MNSL service to IBM requires more time consuming loop
on Cedarland and mixed traffic weaving on Warden.

MNSL service can access IBM station through convenient
loop on Hwy 7 transitway.
Transfer to Hwy 7 service at IBM station.

MNSL service to IBM requires the most time consuming
loop on Cedarland.

Transfer to Hwy 7 service at Birchmount / Markham Centre
station.

PROTECT AND ENHANCE SOCIAL ENVIRONMENT

Effect on street aesthetics and
community vistas

< Underpass ramp on east side of Warden has negative

effect on urban design and streetscaping opportunities.

= Widening of Rouge crossing will require re- vegetation.

Underpass ramp on west side of Warden has negative
effect on urban design and streetscaping opportunities on
hotel frontage and park zone.

Widening of Rouge crossing will require re- vegetation.

Widening of Warden ROW limits median streetscaping;
some streetscaping opportunity along Hwy 7 & in park
zone.

Widening of Rouge crossing will require re-vegetation.

Constrained Town Centre Blvd. ROW limits median
streetscaping to minor island planting.
New Rouge crossing will require re-vegetation

Some streetscaping opportunities on Hwy 7 but transitway
and left turn lanes in narrow Birchmount ROW limit options

Road traffic access and
pedestrian circulation

No restriction on intersection movements.

One unconventional intersection at Clegg/Warden.
Limited access from Warden to east side properties.
Reduced opportunities for walk-in access to stations.

= No restriction on intersection movements.
= Four unconventional intersections at Clegg/Warden,

Cedarland/ Warden, IBM/Warden & Enterprise/Warden.

= Limited access from Warden to west side properties.
= Reasonable opportunity for walk-in access to stations.

= No restriction on intersection movements.
e Two unconventional intersections at Warden/7 &

Enterprise/Warden.

Access to adjacent properties unchanged from constraints
imposed by Warden and Hwy 7 raised medians.
Reasonable opportunity for walk-in access to stations.

< No restriction on intersection movements.

Three unconventional int. at TCB/7, IBM/TCB &
Enterprise/Warden.

Requires left & U-turns at intersections to access
properties along Town Centre Blvd.

Good walk-in access to all stations.

Some restriction on future movements on Birchmount
intersection.

Two unconventional intersections at Village/7 &
Birchmount/transitway in Markham Centre.

Requires left & U-turns at intersections to access
properties along Birchmount and Hwy 7.

Reasonable walk-in access to all stations.

Community and pedestrian
safety and security

Interfaces with pedestrian crossings at 2 intersections.

= Some inconvenience in accessing Enterprise/ Warden

station from west.

Interfaces with pedestrian crossings at 5 intersections.
Inconvenience in accessing Enterprise/ Warden station
from west.

Interfaces with pedestrian crossings at 4 intersections.
Inconvenience in accessing Enterprise/ Warden station
from west.

Interfaces with pedestrian crossings at 5 intersections.
Most convenience in accessing IBM/TCB station from west.

Interfaces with pedestrian crossings at 7 intersections.
Most inconvenience in accessing station from west.

Potential for adverse Noise &
Vibration Effects

= Very low due to operation near major arterial.

Very low due to operation near major arterial.

Very low due to operation in major arterial.

Low due to operation in collector road with mixed use
zoning

Low due to operation in major arterial and collector road
but residential zoning sensitivity on Birchmount

PROTECT NATURAL ENVIRONMENT

Effect on aquatic ecosystems
(watercourses)

= One new Rouge crossing adjacent to existing Warden

Avenue crossing

One new Rouge crossing adjacent to existing Warden
Avenue crossing

One Rouge crossing by widening existing Warden Avenue
crossing

One Rouge crossing at new location southeast of IBM.
New location is not supported by TRCA, as per Valley and
Stream Corridor Management Program (1994). New
crossing design must accommodate meander belt and
hundred year erosion limits of watercourse.

One Rouge crossing at future Birchmount crossing. New
location is not supported by TRCA, as per Valley and
Stream Corridor Management Program (1994). New
crossing design must accommodate meander belt and
hundred year erosion limits of watercourse.

Effect on terrestrial ecosystems
(Vegetation)

= Larger area effecting the Rouge Valley than TCB alignment

Rouge Valley and Cedarland woodlot

Rouge Valley and Cedarland woodlot

Rouge Valley only

Larger area on Rouge Valley at Birchmount than TCB
alignment

PROMOTE SMART GROWTH/ ECONOMIC DEVELOPMENT

Influence on Urban Form and
TOD potential

= Two stations attracting transit-oriented development, one

constrained by valley lands

= Three stations attracting transit-oriented development;
= Alignment displaces development parcel on Warden south

of Rouge River

Three stations attracting transit-oriented development

Three stations attracting transit — oriented development

Three stations attracting transit — oriented development

Effect on business activities
and goods movement

« Constrains development on northeast quadrant of

Warden/Enterprise and affects Warden's east side retail
frontage north of Rouge.

= Some potential impact on hotel parking and circulation.

Warden west side frontage displaced S. of Rouge

Minor constraint on commercial development at Warden
[Enterprise NE corner.

Median Station on Warden will require new pedestrian
signal

Left turn access to businesses restricted to signalized
intersections on Town Centre Blvd.
No adverse effects on Warden.

Left turn access to businesses restricted to signalized
intersections on Hwy 7 between Town Centre Blvd. and
Birchmount

MAXIMIZE COST-EFFECTIVENESS OF RAPID TRANSIT

Effect on Capital and operating
& maintenance costs

= Construction costs highest due to Hwy 7/Warden grade

separation and new Rouge bridge.

= Grade separation increases O&M costs

Construction costs highest due to Hwy 7/Warden grade
separation and new Rouge bridge.
Grade separation increases O&M costs

Moderate construction costs, mainly roadworks and Rouge
crossing widening at Warden.
0&M costs normal for at-grade transitway.

Moderate construction cost, mainly roadworks and new
Rouge bridge.
0&M costs normal for at-grade transitway

High construction cost, mainly new roadworks and new
Rouge bridge.
0&M costs normal for at-grade transitway

Property required

= Approx. 810 m of new transit ROW on east side of Warden.

Approx. 860 m of new transit ROW on west side of
Warden, IBM's valleyland.

Approx. 810 m of Warden ROW widening mainly on west
side.

Approx. 940 m of TCB ROW widening, Rouge river valley
land.

Widening of Birchmount & Hwy 7 ROW for new transit
lanes, approx. 1,150 m in length.

Technically Preferred Option

NOTE: TCB - Town Centre Boulevard

MNSL - Markham North-South Link

Distances measured from TCB to Birchmount/ Markham Centre pedestrian mall right-of-way

TOD - Transit-oriented Development

0&M - Operation and Maintenance

ROW - Right-of-Way
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Extensive consultation with developers and businesses was carried out to
secure a right-of-way from Highway 7 to the planned Markham Centre.
These discussions were concluded during August 2004 with IBM
representatives indicating that they could not endorse a transit right-of-way
across their property given that their long-term needs on the property could
not be predicted with any certainty at this time. The YRTP Network
Implementation Plan schedule contemplates segregated transitway
construction in this segment in 2009 at the earliest.

Recognizing the current position of the affected business, this EA seeks
MOE and CEAA approval of as the preferred route along
South Town Centre Boulevard. Option C3-4 offers the greatest long-term
benefit in support of both existing commercial and planned residential
development in this local area. However when funding has been secured
for this segment, its implementation will depend on whether the affected
business is in a better position at that time to confirm their long-term land
needs and accommodate the rapid transit right-of-way. It is proposed to
consult with this business prior to commencing preliminary and detailed
designs to determine whether a right-of-way and station can be integrated
within their property. If provision of a new right-of-way cannot be negotiated
at that time, the Region will submit an amendment to this EA to obtain
approval of a widening of the Warden Avenue right-of-way along the
businesses’ frontage will become necessary to allow the transitway to be
placed in the Warden Avenue median, as defined in Option C3-3, the next
best alternative.

Development of an alignment through Markham Centre required a
comparison of the two options available to traverse the proposed
development between Warden Avenue and GO Transit's Stouffville Rail
Line.

These options comprise either the proposed Enterprise Drive right-of-way
or the parallel easement for the York Durham Sanitary Sewer the surface of
which has been designated as a civic mall in the Markham Centre
Secondary Plan. Both options anticipate a new crossing at the re-aligned
Tributary 4 of the Upper Rouge River. In consultation with the Town of
Markham staff, the study conducted an evaluation of the two alignment
options and found an alignment along the civic mall easement to be the
preferred for the reasons tabulated below in Table 8.3-6.

Table 8.3-6
Evaluation of Local Alignment Options at the Markham Centre

Pla.nnlhg Enterprise Drive Option Civic Corridor Option
Criteria
Warden Crossing
Opportunity to Grade separation of median Grade separation of Rapid
grade-separate RT | Rapid Transit is feasible. Good | Transitin north side ROW is Good
if required in future. feasible.
Impact of at-grade RT operations in median RT operations in north side
RT location in ROW | conflict with left turns reducing ROW conflict with both left
on Enterprise/ auto green time. . and right turns reducing auto
i i Fair - - Poor
Warden intersection green time and potentially
traffic. complicate pedestrian
movements.
Ability to RT movements from N-S link RT movements from N-S link
accommodate to median transitway impact to north-side transitway
junction with N-S some intersection traffic Fair | impact all intersection traffic Fair
link at Warden, if movements. movements.
required.
Effect of insertinga | At-grade median station At-grade north-side station
station at the location east or west of location east or west of
Warden Warden offers reasonable Warden offers good access to
intersection. access to walk-in passengers Fair | walk-in passengers from Good
from all directions. (All north directions but
passengers cross half width passengers from south must
of Enterprise) cross full width of Enterprise.
Effect of ROW RT alignments towards RT alignments towards
location on RT northwest will require an northwest can be achieved
alignment to the awkward transition from Poor | directly without any transition. Very
west of Markham Enterprise median. Good
Centre.
Unionville GO Station interface
Quality of inter- Grade separation of Grade separation of
connection with GO | Enterprise with GO Rail will Enterprise with GO Rail will
Station facilities. require a depressed RT require a depressed RT
(Ease of transfer station. Access to GO Rail Good station. Access to GO Rail Fair-
between modes) platform level feasible by platform level feasible by Good
walkway on side of rail bridge. walkway on side of rail bridge.
Entire width of Enterprise
Drive must be crossed.
Effect of grade- Grade separation of median Grade separation of north-
separation of RT RT and Enterprise Dr. side RT and Enterprise Dr.
and GO Rail Line. feasible but both should be . feasible but both should be .
. . Fair ) ) Fair
aligned to South to improve aligned to South to improve
connection to 407 service connection to 407 service
platforms. platforms.
Relationship of RT RT in median of Enterprise in RT on north side of Enterprise
location to facilities | current location would be very | Fair— | in current location would be Fair
for inter-regional remote from more southern Good | very remote from a south side
407 BRT service. 407 service platform. 407 service platform.
Markham Centre Stations/Stops
Ability to Enterprise median location RT in Civic ROW can
accommodate can accommodate single accommodate both single
stations at high central station in Markham Fair central and third point Very
demand nodes. Centre zone hut reverse stations, if required. Good

(compatibility with
proposed land use)

curves preclude two stations
at third points, if required.

Table 8.3-6
Evaluation of Local Alignment Options at the Markham Centre
Pla.nnlhg Enterprise Drive Option Civic Corridor Option
Criteria
Impact of ROW Approx 14metre widening Depending on location of
widening required required at station(s) will trunk sewer, local widening
to accommodate impact adjacent parcel size Fair may be required at stations. Good
station/stop and, maybe, also adjacent
facilities. land use.
Quality of access to | Pedestrian access fairly good Pedestrian access very good
station by all but requires crossing of traffic as direct platform access is
modes. (pedestrian, | lanes to reach median . possible. Close auto pick-
. A Fair ) ) Good
auto pick-up/drop- platforms. Auto pick-up/drop- up/drop-off is only possible on
off) off possible on Enterprise and N-S roads.
N-S roads.
Transit ROW
Influence of ROW Reverse curve geometry Minor impact on RT geometry
choice on RT reduces ride comfort and at west extremity if RT
performance service speeds. Turning remains on north side of
through downtown movements at crossroad . Enterprise Dr. Interface of RT
. . o Fair i ! Good
segment. intersections conflict with RT operations and street traffic
(alignment operations. Generally a higher confined to cross-streets.
geometry) potential for traffic to impact
RT operation.
Degree of ROW Minimum 10 metre widening Depending on location of
widening required required between stations to trunk sewer, widening of Civic
for each location accommodate at-grade RT Poor ROW unlikely to be required Good
option. (exclusive of | alignment potentially reducing thus retaining net developable
cut or fill net developable land and parcels proposed.
requirements) north-south parcel dimension.
Impact of ROW Median transitway will lower Minimal traffic delays as RT
choice on road intersection level of service. vehicles cross intersecting
traffic circulation Eair streets or?ly. RT signal ' Good
coordination with Enterprise
signals required to avoid
conflict with queuing traffic.
Influence of ROW Any transitions from median Transition to median location,
choice on transition | to outside ROW at Centre if essential at extremities,
opportunities extremities would creates long skewed
A . Poor ; . Poor
compromise adjacent crossings compromising
intersection operation. adjacent intersections and
traffic operations.
Land Use and Other Facilities
Effect of RT RT in median is part of RT on edge of Civic ROW (to
insertion on general street traffic and will avoid trunk sewer) will require
adjacent land uses have limited direct effect on urban design sensitive to
adjacent land use as it is adjacent land uses.
separated from adjacent Opportunity to integrate
property lines. Access to Fair | internal station(s) with Good
properties adjacent to surrounding land uses.
Enterprise Dr. will be Access to properties
restricted to right-in/right-out constrained on one side of
and rear entry from cross- ROW only.
streets
Effect of RT RT and road consolidation Separation of RT and road
location on built orients buildings to a single Good | creates ambiguity for building Fair

form

(Enterprise) frontage

frontage
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Table 8.3-6
Evaluation of Local Alignment Options at the Markham Centre

Plap mhg Enterprise Drive Option Civic Corridor Option
Criteria
Effect of RT Wider street to accommodate RT in Civic ROW allows a
location on RT means less street better street definition on
streetscape definition and comprises Fair Enterprise and more median Good
opportunities opportunities for median landscaping opportunity.
landscaping.
Effect of RT Compromises ability to get Allows off peak, on street
location on parking | off-peak, on street parking . parking on Enterprise as well
. . Fair . . Good
and RT restricts left turns into as left turns into parking
off-street parking facilities. facilities along Enterprise.
Effect of RT RT in median complicates Enterprise pedestrian
location on crossings of Enterprise, crossings will be less complex
pedestrian and bike | potentially compromising and likely safer and bike path
path circulation safety. Eliminates bike path Fair can be accommodated in Good
from Enterprise cross-section Civic ROW. RT integration
increases safety challenges in
planning pedestrian and cycle
paths.
Compatibility with RT row conflicts with trunk RT location in ROW can
other facilities in sewer, Cogen and shallow accommodate trunk sewer
ROW street utilities at west end Fair | and Cogen maintenance Good
where Enterprise Dr. overlaps access requirements.
easement.
YRT Interface
Ease of integration Can be accommodated if Can be accommodated if
of feeder bus feeder buses use Market St. feeder buses use Market St.
transfer facilities. Normal intersection crossing Good Normal intersection crossing Good
(Considering all to access Warden Station. 00 to access Warden Station. 00
stations in Town
Centre.)
Impact of station With single internal station, With single internal station,
location on feeder feeder bus routing is indirect feeder bus routing is indirect
bus routing or but if two internal stations are Fair | butif two internal stations are Fair
circulation pattern. provided, feeder bus routing provided, feeder bus routing
can follow collector roads. can follow collector roads.
TECHNICALLY PREFERRED
OPTION

Following the selection of the civic mall alignment, alternative alignments to
grade separate the transitway from GO Transit's Stouffville Rail Line near
the Unionville GO Station were identified and evaluated. A range of eight
alternatives encompassing both over and underpasses located either north
of the GO Station adjacent to Enterprise Drive underpass, midway between
the Enterprise Drive crossing and the Highway 407 right-of-way, or thirdly
south of the Markham Centre Development lands and adjacent to the future
407 Transitway easement.

An initial screening evaluation of these alternatives led to the selection of
the two alignments C-C1 and C-C2 shown in Figure 8.3-15. These options

were considered the best alignments representing either a northern route
integrated with the Enterprise Drive underpass or a southern route aimed at
placing the rapid transit station closer to the planned BRT station in the
future 407 Transitway easement. The mid-block alignment option was
eliminated because of the need to sever the large development parcel
adjacent to the GO Line and Highway 407 and provide a costly elevated or
underground station on the GO parking lot site.

Figure 8.3-15
Local Options of Alignment in Markham Centre and GO Unionville Station

The northern and southern alignment options were then compared to select
the preferred alignment for the GO Stouffville Line grade separation and the
optimum station location. This station is to serve the east end of Markham
Centre, as well as redevelopment east of the GO Line and provide good
connectivity with GO Rail and future 407 Transitway services. The findings
of this evaluation are presented in Table 8.3-7 with the recommendation
that the northern alignment, Option C-C1 be adopted allowing the
transitway to be integrated with the Enterprise Drive grade underpass of the
GO Line.

Table 8.3-7

Evaluation of Local Alignment Options C-C1 and C-C2 in Segment C

Planning Criteria

Option C-C1
North of GO Station

Option C-C2
South of GO Station

Unionville Station Interfaces

Quality of inter-
connection with GO
Station facilities.
(Ease of transfer
between modes)

Vertical transfer to rail level
required. Covered walkway to
GO station required (110mx).

Vertical transfer to rail level
required. Covered walkway to
GO station required (70m).

Effect of grade-
separation of RT
and GO Rail line.

Integrated grade separation
structure and temporary rail
diversion with Enterprise.

Separate tunnel under GO
required. Separate temporary
rail diversion or complex
structure required.

Relationship of RT
location to facilities
for future inter-

Centre of closest RT platform to
closest future 407 Transitway
platform is 300mx.

Centre of closest RT platform
to closest 407 BRT platform is
120m+.

regional 407

Transitway service.

Impact on existing / | Joint impact with Enterprise Underground station facilitates
proposed GO Rail during construction of grade central access to future GO
facilities and separation. Rail platforms. Requires
operations second grade separation.
Transit ROW

Influence of RT Alignment very direct. Circuitous alignment.
alignment on

service speed /

travel time through

downtown

segment.

(alignment

geometry)

Impact of RT Two minimum radius curves. Five minimum radius curves.
alignment on Increased storm water pumping 200m= underground section
maintenance station capacity required. requires ventilation.

Impact of RT Enterprise intersection grade Two at-grade intersections.

alignment on road
traffic circulation.
(at-grade
crossings)

separated. One simple at-grade
intersection.

Land Use and Other Facilities

Effect of RT routing | RT profile restricts serviceability RT ROW not available for

on adjacent land of adjacent land. development. RT forms barrier
uses west of GO between land uses south of
ROW Enterprise.

Effect of RT routing | RT profile restricts serviceability RT profile restricts

on adjacent land of adjacent land to the north. serviceability of adjacent land
uses east of GO RT limits access to Helen Ave. to the north. RT limits access to
ROW Helen Ave.

Effect of RT Limited. Limits redevelopment options

location on built
form

on GO site.

Effect of RT
location on
streetscape / urban
design
opportunities

RT -Enterprise grade
separation limits urban design
opportunities.

RT remote from most
development areas.
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Table 8.3-7

Evaluation of Local Alignment Options C-C1 and C-C2 in Segment C

» Option C-D2: Along Helen Avenue and Kennedy Road between Helen
Avenue and Highway 7.

Table 8.3-8

Evaluation of Alignment Options C-D1 and C-D2 in Segment C

P Option C-C1 Option C-C2 o ~_ Option C-D1 Option C-D2
el e North of GO Station South of GO Station o _ e _ Objectives and Goals Main St. Unionville between Kennedy Rd. between Helen
Effect of RT Restriction only . parking Temporary impact on GO Evaluation findings, presented in Table 8.3-8 indicate that Option C-D2, Helen Ave. and Hwy. 7 Ave. and Hwy 7
location on parking | proposed within YDSS corridor. | v | parking during construction. using an alignment along Kennedy Road, is preferred for the following IMPROVE MOBILITY
r ns: = Inter-regional transit = Transitway will reduce existing Good alignment geometry using
Effect of RT Retained cut west of Enterprise RT remote from areas easons: connectivity road and parking capacity median of Kennedy Road.
location on crossing restricts pedestrian or proposed for pedestrian or bike = System expansion flexibility unless ROW is widened Some local right-of-way widening
pedestrian and bike | bike crossings. facilities. ; : : = Speed, safety, ride comfort = Good alignment geometry is is needed .
P th circulaton > A Kenne.dy. Road. alignment offers a better location for a future station to - Senvice quality and possible. Future station location offers
Potentialfor ot Stafon could be Tegrated Potental only TGO 5Tz serve existing adjacent land uses and further development. effectiveness = Future station catchment area convenient access to mixed-uses
= ; ; ; = Station catchment has limited development on west side of Kennedy and
development joint development. v’ | redeveloped. > The pOtentl_aI effects 0_” the social and natural environm.ent (Rouge « Convenience of access potential due to Rouge valley. residential neighbourhoods on
impact on, or by Does Not c10ss YDSS Reduced cover (to 2m) at River crossings) are minor compared to the alternative alignment on = Transit speed may have to be east side.
' ' ’ ; restricted in local street
YDSS v’ | crossing north of GO station. Main Street. envirlonm;nt
Factors affecting Capital Cost > An alignment using Main Street Unionville is not compatible with the PROTECT & ENHANCE SOCIAL ENVIRONMENT
Length of RT 820m 1120m local community’s vision of the area as an extension of the Unionville = Effects on communiies | = Transit operations may be Low potential for adverse noise
) ) o « Road traffic and pedestrian considered intrusive in the effects on residential community
alignment (petween v Heritage District. circulation proposed  residential north-east of Kennedy.
common points) = Public safety and security neighbourhood and valley lands Better accessibility for residential
Length of None 210m « Noise and vibration along the alignment.. neighbourhood north-east of
underground = Effects on cultural resources = Main Street Unionville alignment Kennedy.
section v = Community vistas and street is the southern extension of the Transitway offers opportunity for
, ; , i i aesthetics Heritage district north of Hwy 7 enhancement of Kennedy Road
Length of retained 190m retained one side 400m retained two sides. and includes the heritage Esso streetscape.
cut adjacent to Enterprise. 430m station that may be impacted an
retained two sides. alignment to LRT standards.
Areaz of rail or Enterprise - RT - 1,400 m2; Included in item D2. PROTECT NATUR_AL ENVIRONMENT . . . .
road arade GO-RT- 240 m2 = Effect on aguatic ecosystems = Requires two Rouge River No interference with the natural
9 ; v = Effect on terrestrial ecosystems crossings on Hwy 7 and Main environment.
separations = Effect on Air Quality Street (no effect on latter bridge Bypasses Rouge River crossings
5 | Complexity of RT Simple, retained cut station Underground station and = Effect on Hydro-geological if transit uses existing lanes).
station adjacent tunnel section require conditions
ventilation. PROMOTE SMART GROWTH/ ECONOMIC DEVELOPMENT
- « Regionall  Mun. Plans and | = Limited opportunity to support « Conforms best to planning
6 | Order of Magnitude v v Urban Structure increased business activity in policies and supports urban
Costs = Access to community facilities the area structure of area.
Technically Preferred = Effect on business activities = Offers limited opportunity for |  Provides good potential for
. = Goods movement TODs or future re-development increase in existing business
Optlon = Promote transit-oriented activities (Hwy 7, Kennedy)
development (TOD) = Provides some opportunities for
TODs / higher order use in the
NOTE: RT - Rapid Transit ROW - Right-Of-Way  YDSS - York-Durham Sanitary Sewer southern portion
MAXIMIZE COST-EFFECTIVENESS OF RAPID TRANSIT
) ) ) = Effect on Capital Costs = Less costs due to using existing | = Some widening necessary on the
8.3.5.3 Local Alignment Options to Link the Markham Centre = Property required lanes for the transitway (No length of the alignment.
Alignment to Highway 7 in the Vicinity of Unionville = Effect on operafing and widening necessary). _
maintenance costs = Potential for the need to widen
the Rouge River crossing on
Two options, shown in Figure 8.3-16, to link the planned Markham Centre Hwyr.
. ) . ) . = Some acquisition of land needed
from GO Unionville Station to Highway 7 were considered. (comer of south end of Main St)
Technically Preferred
» Option C-D1: Through Main Street Unionville between Helen Avenue Option

and Highway 7. This Old Kennedy Road, how Main Street Unionville
was retained after the construction of Highway 407 and relocation of
Kennedy Road. It was considered as an option because of the
possibility to use this corridor without having to widen the street, i.e.,
two of the four existing lanes on Main Street Unionville would be used
for the transitway and the rest for regular traffic.

8.3.5.4 Primary Route Alternative C1: Highway 7 between Woodbine
Avenue and Kennedy Road

[

Figure 8.3-16
Local Options to Link Markham Centre to Highway 7

Alternative C1 is a route entirely on the existing Highway 7 between
Woodbine Avenue and Kennedy Road and shortlisted in Chapter 5 to
reflect the relative advantages/disadvantages of a direct east-west route
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passing Markham Centre along its north edge. This relationship to the
planned centre is shown in Figure 8.3-17.

Potential station locations considered for Alternative C1 in Segment C were
at Woodbine Avenue, Montgomery Court (future), Town Centre Boulevard,
Warden Avenue, Village Parkway, Sciberras Road, and Kennedy Road.

To support the planned Markham Centre, two alternatives, C2 and C3, were
developed as variations of the Highway 7-Markham Centre route
recommended in Chapter 5.

In Alternative C2, the transitway, shown in Figure 8.3-17, leaves Highway 7
at Woodbine Avenue, turns south to Yorktech Drive, east to Town Centre
Boulevard, south to the southern end of Town Centre Boulevard and east
towards Warden Avenue, crossing the Rouge River Valley system four
times in the process with all new crossings. A variation using Cochrane
Drive and Lanark Road, to continue east across Woodbine Avenue into
Yorktech Drive was identified to avoid congestion at the Highway
7/Woodbine intersection. This local alignment would have been evaluated
further if Alternative C2 was selected as the preferred alignment.

The transitway travels through the planned Markham Centre Civic Mall and
passes under the Stouffville GO Line en route to the Unionville GO Station.
From the station, the alignment follows Helen Avenue to Kennedy Road
where it turns north to rejoin Highway 7.

Potential station locations considered for Alternative C2 in Segment C were
at Woodbine Avenue, Yorktech Drive (at Woodbine), Rodick Road (future),
Town Centre Boulevard, Warden Avenue, future Street G “Market Drive”,
GO Unionville Station and Kennedy Road.

In Alternative C3, the transitway, shown in Figure 8.3-17, travels in the
median of Highway 7 from Woodbine Avenue to Town Centre Boulevard
and turns south on Town Centre Boulevard to enter IBM’'s private road
network where the transitway turns south-easterly crossing the Rouge River

Valley and Warden Avenue. The transitway then shares the same
alignment as Alternative C2 through the planned Markham Centre Civic
Mall to Helen Avenue and back to Highway 7 on Kennedy Road. The
alignment will cross the Rouge River Valley system three times with one
being an existing crossing.

Potential station locations considered for Alternative C3 in Segment C were
at Woodbine Avenue, Montgomery Court (future), Town Centre Boulevard,
IBM’s private road, Warden Avenue, future Street G “Market Drive”, GO
Unionville Station and Kennedy Road.

The findings of a comparative evaluation of Alternatives C1, C2 and C3 are
summarized in a synopsis in Table 8.3-9. Detailed evaluation findings can
be found in Appendix M Tables 11 to 15.

This evaluation of route alternatives between Woodbine Avenue and
Kennedy Road has led to the selection of as the preferred
alternative because:

» It provides direct service to, and through, the planned Markham Centre
from both east and west.

» It provides the best linkage of the existing Markham Civic Centre
facilities to the major mixed-use Markham Centre development.

» A good connection to GO Transit's Stouffville Rail service and a future
407 Transitway service can be achieved at Unionville GO Station.

» Proposed station locations will offer convenient access to both existing
and future mixed-use development along most of the route.

» It offers the greatest potential for urban design improvements in the
Highway 7 Corridor through a combination of arterial road and civic mall
rights-of-way.

» Although, not as minimal as a Highway 7 only route, effects on the
natural environment are confined to a single new crossing of a Rouge
River tributary.

» Capital costs are estimated to be similar to the other alternatives and
land acquisition costs are limited to approximately 0.6 km of the route.

» Traffic interface concerns on the Highway 7 and Kennedy sections can
be mitigated and attenuation of noise and vibration on the civic mall is
feasible if required.

Future consideration of parallel express rapid transit service entirely on
Highway 7 is also recommended for this section between Town Centre
Boulevard and Kennedy Road.
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Table 8.3-9

Synopsis of Primary Route Alternative Evaluation Findings for Segment C

Objectives and Goals

Alternative C1
Hwy 7 between Woodbine Ave. and Kennedy Rd.

Alternative C2

Woodbine Ave., Yorktech Dr. to Markham Centre & Kennedy Rd. to Hwy 7

Alternative C3
Hwy 7 from Woodbine Ave. to S. Town Centre Blvd. to Markham Centre
& Kennedy Rd. to Hwy 7

IMPROVE MOBILITY
Maximize inter-regional and local transit connectivity ™ Indirect service to future Markham Centre reduces daily boardings | o Provides direct service to future Markham Centre and direct | @ | =  Provides direct service to future Markham Centre and direct
Maintain flexibility to expand network ) by 4-5% ) connection to GO Stouffville rail service o connection to GO Stouffville rail service
A_Iignment geometry that maximizes speed & ride comfort & minimizes safety ° Has no direct connection to Stouffville GO service ® Fair alignment geometry on partially exclusive ROW but still requires o s Fair-good alignment geometry requiring several intersections and
risks & maintenance costs Good alignment geometry but Hwy 7 traffic activity could affect several at-grade intersections partial interface with Hwy 7 traffic activity
Increase attractiveness of rapid transit service o reliability ol Station catchment is mainly employment and Markham Centre mixed- | ® | = Convenient access to mixed- uses along most of route
Station locations that maximize ridership potential of rapid transit service o Convenient access from residential use north of and mixed-use on 9 use 9
Maximize convenience of access to rapid transit system ] Hwy 7 e J
PROTECT AND ENHANCE SOCIAL ENVIRONMENT
Minimize adverse effects on and maximize benefits for communities in ® Causes very few adverse community effects after construction ° Some intrusion in river/ creek valleys but few other adverse o | " Minor intrusion in river valley and few other adverse community
corridor Hwy 7 median location has most traffic interface with greater safety community effects effects
Maintain or improve road traffic and pedestrian circulation hd risk o No Hwy 7 traffic interface but route requires most intersections @ | = Some Hwy 7 traffic interface and several intersections increases
Maintain a high level of public safety and security in corridor s Alignment entirely in Hwy 7 minimizes effect of system noise and |_ @ Noise & vibration attenuation may be required in Markham Centre | 9@ safety risk
Minimize adverse noise and vibration effects d vibration and offers good urban design potential d civic mall and river valleys. @ | = Noise & vibration attenuation may be required in Markham
Minimize adverse effects on cultural resources d Minimal effect on community vistas d Urban design potential mainly in Markham Centre and Kennedy | @ Centre civic mall
Minimize disruption of c_ommunity vistas and adverse effects on street and ° 0 Road. o | " Good urban design po_tential in Mgr!(ham Centre, on Kennedy
neighbourhood aesthetics Road and Hwy 7, particularly at Civic Centre
PROTECT NATURAL ENVIRONMENT
Minimize adverse effects on Aquatic Ecosystems ° Has little adverse effect on aquatic ecosystems Potential for adverse effects on aquatic ecosystems due to the =  Potential for some effects on aquatic ecosystems due to the

— . Potential for some effects on terrestrial ecosystems due to highest alignment requiring new crossings at Beaver Creek, Apple Creek, alignment requiring bridge widening at Beaver Creek and Apple
Minimize adverse effects on Terrestrial Ecosystems ® . . 9 . ; . o . .

numbers of ecosystems adjacent to the alighment. Upper Rouge River and Rouge River Tributary 4. Creek, and new crossings at Upper Rouge River and Rouge
Minimize adverse effects on corridor hydrogeological, geological, hydrological Highest number of potentially hazardous material sites Little adverse effect on terrestrial ecosystems River Tributary 4.
and geomorphic conditions ) ° Few potentially hazardous material sites @ | = Some potential effect on terrestrial ecosystem
= Few potentially hazardous material sites
PROMOTE SMART GROWTH/ ECONOMIC DEVELOPMENT
Support Regional and Municipal Planning Policies and approved urban ° Conforms well with planning policies and provides acceptable ° Conforms with planning policies and supports urban structure of o | " Conforms best with planning policies and supports urban
structure access to community facilities, but by-passes Markham Centre Region structure of Region
Provide convenient access to social and community facilities in corridor a Provides good potential for increase in existing business activities | 9@ Provides good access to community facilities ® | = Provides very good access to community facilities
Minimize adverse effects on business activities in corridor d along Hwy 7 o Serves Markham Centre well, Civic Centre less convenient @ | = Serves hoth Civic Centre and Markham Centre well
Protect provisions for goods movement in corridor d Provides opportunities for higher order uses d Provides some potential for increase in existing business activities | @ | =  Provides good potential for increase in existing business activities
Promote transit-oriented development J (] (Kennedy, Woodbine) ] Uiy, LEImEL)
Provides good opportunities for TODs / higher order use = Provides good opportunities for TODs / higher order use

MAXIMIZE COST-EFFECTIVENESS OF RAPID TRANSIT
Minimize capital cost of vehicles, facilities and systems required ® Capital cost +/- $147 million 14y Capital cost +/- $154 million @ | = Capital cost +/- $156 million
Minimize cost effects of/on adjacent properties to implement facilities o Minor property cost ) Property cost for 2.5km ROW @ | = Property cost for 0.6 km ROW
Minimize adverse effects of alignment characteristics on operating and Lowest vehicle and O&M costs due to alignment being shortest. Vehicle and O&M costs marginally higher due to longer alignment = Vehicle and O&M costs marginally higher due to longer
maintenance costs alignment.

Technically Preferred Alternative

LEGEND: LeastResponsve O O @ @ @ MostResponsive
NOTE: TOD - Transit-oriented Development

0&M - Operation and Maintenance

ROW - Right-of-Way

The above indicators were presented to the public at Open House #2. Certain indicators shown at the time have been removed from this evaluation as there was no significant difference in the response of the three alignments options in meeting the goal, particularly effects on air quality.

Detailed evaluations can be found in Appendix M Tables 11 to 15.
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8.3.6 Segment D - Route Alternatives

8.3.6.1 Highway 7 Only Route

For this remaining 12 km segment, the initial screening discussed in
Chapter 5 recommended Highway 7 as the most logical continuous route,
illustrated in Figure 8.3-1, to serve major trip generators such as Markville
Mall and the Markham-Stouffville Hospital. Figures 8.3-18 and 8.3-19,
presented at the Second Public Consultation Centre, illustrates the details
of the proposed transitway. A dedicated transitway in the median has been
assumed for the 4 km section from Kennedy Road to Main Street Markham
(Markham Road). Between Main Street Markham (the Markham Heritage
Conservation District) and Wootten Way, the Elmwood and Andrews
Cemeteries on both sides of Highway 7 make widening impossible. Hence
a 1.3 km section of mixed traffic operation has been assumed for this
section. In the 2.75 km section, from Wootten Way to Reesor Road,
widening of Highway 7 for a dedicated transitway is feasible and is
assumed.

In the remaining 2.25 km section from Reesor Road to the York-Durham
Line, widening of Highway 7 for dedicated transit lanes is not desirable due
to encroachment on property in the Locust Hill District. This area includes
the Locust Hill Cemetery and has potential to be designated a Heritage
District in the future. Ridership forecasts and hence service frequencies, do
not warrant dedicated transit lanes until future development in this section
results in traffic congestion levels affecting service reliability. Therefore,
operation in mixed traffic has been assumed until such time as a dedicated
transitway is warranted. The mixed traffic operation will still allow an
interface with the existing Durham transit services. If development is
approved east of Reesor Road in Markham and in Pickering, associated
with the planned airport and the Seaton Community expansion, protection
of a right-of-way wide enough to accommodate dedicated transit lanes
along the remainder of Highway 7 should be pursued through the site plan
approval process for adjacent development.

At the intersection of Highway 7 and Reesor Road, the Highway 7
alignment is re-aligned to avoid impact on the historical Reesor cairn
located at the northeast corner. Developing the transitway, mostly in the
median of Highway 7 offers good access to stations and local transit, and
can support a major improvement in the urban design of the corridor in
Segment D.

Assuming the urban structure of the east-west corridor through this
segment is to be concentrated around Highway 7, rapid transit service
entirely on the highway will best support this planning objective. Local
diversions to access Markham-Stouffville Hospital and the planned,
Markham East business and commercial areas are discussed below.

8.3.6.2 Local Alignment Options to Serve Markham Stouffville
Hospital and Cornell Community Facilities

The study considered three local alignments, shown in Figure 8.3-20 for
accessing the Hospital and environs:

» Option D1: An alignment leaving Highway 7 at Ninth Line, turning
north to Church Street, east to the proposed Bur Oak Drive, and south
to rejoin Highway 7.

» Option D2:  An alignment leaving Highway 7 at the Ninth Line
intersection, passing through the future southern Cornell development
south of the Hospital and returning to Highway 7 on Bur Oak Drive east
of the Hospital.

» Option D3: An alignment along Highway 7 with a branch to a transit
terminal up Bur Oak Drive on the eastern edge of the Hospital property.

» Option D4: An alignment entirely on Highway 7 with a station at the
Bur Oak Drive intersection and a local service connection to the
Hospital.

Figure 8.3-20
Local Options for Accessing the Markham-Stouffville Hospital

A comparative evaluation of the above options led to the recommendation
that an alignment remaining on Highway 7 (Option D4) be adopted for the
service through the Cornell/Hospital Area for the following reasons:

» Although Option D1 will serve the Hospital directly, it is a very circuitous
alignment with several turns at busy intersections on Ninth Line and
Church Street.

» Ridership from the Cornell Area and the Hospital can be brought to a
station on Highway 7 at Ninth Line or Bur Oak Drive by high frequency
local service thus avoiding the increase in travel time for through
passengers caused by the longer D1 alignment.

» Option D2 requires a complicated five leg intersection at Ninth Line and
widening of local roads through the proposed development south of the
Hospital.

Option D4 provides the most direct route through the area and allows a
station with a catchment planned to contain mostly higher density mixed-
use development.

Potential Station Locations in Segment D

Potential station locations considered in Segment D were at Markville Mall,
Galsworthy Drive, Main Street Markham, Wootten Way, Markham-
Stouffville Hospital, Reesor Road, CP Havelock (future) and York-Durham
Line.
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INSERT FIGURE 8.3-18
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INSERT FIGURE 8.3-19
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