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Statement of Qualifications and Limitations

The attached Report (the “Report”) has been prepared by AECOM Canada Ltd. (“Consultant”) for the benefit of the client (“Client”) in
accordance with the agreement between Consultant and Client, including the scope of work detailed therein (the “Agreement”).

The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”):

e s subject to the scope, schedule, and other constraints and limitations in the Agreement and the qualifications
contained in the Report (the “Limitations”);

e represents Consultant’s professional judgement in light of the Limitations and industry standards for the preparation
of similar reports;
may be based on information provided to Consultant which has not been independently verified;
has not been updated since the date of issuance of the Report and its accuracy is limited to the time period and
circumstances in which it was collected, processed, made or issued;
must be read as a whole and sections thereof should not be read out of such context;
was prepared for the specific purposes described in the Report and the Agreement; and
in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and on the
assumption that such conditions are uniform and not variable either geographically or over time.

Consultant shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has no
obligation to update such information. Consultant accepts no responsibility for any events or circumstances that may have
occurred since the date on which the Report was prepared and, in the case of subsurface, environmental or geotechnical
conditions, is not responsible for any variability in such conditions, geographically or over time.

Consultant agrees that the Report represents its professional judgement as described above and that the Information has been
prepared for the specific purpose and use described in the Report and the Agreement, but Consultant makes no other
representations, or any guarantees or warranties whatsoever, whether express or implied, with respect to the Report, the
Information or any part thereof.

Without in any way limiting the generality of the foregoing, any estimates or opinions regarding probable construction costs or
construction schedule provided by Consultant represent Consultant’s professional judgement in light of its experience and the
knowledge and information available to it at the time of preparation. Since Consultant has no control over market or economic
conditions, prices for construction labour, equipment or materials or bidding procedures, Consultant, its directors, officers and
employees are not able to, nor do they, make any representations, warranties or guarantees whatsoever, whether express or
implied, with respect to such estimates or opinions, or their variance from actual construction costs or schedules, and accept no
responsibility for any loss or damage arising therefrom or in any way related thereto. Persons relying on such estimates or
opinions do so at their own risk.

Except (1) as agreed to in writing by Consultant and Client; (2) as required by-law; or (3) to the extent used by governmental
reviewing agencies for the purpose of obtaining permits or approvals, the Report and the Information may be used and relied
upon only by Client.

Consultant accepts no responsibility, and denies any liability whatsoever, to parties other than Client who may obtain access to
the Report or the Information for any injury, loss or damage suffered by such parties arising from their use of, reliance upon, or
decisions or actions based on the Report or any of the Information (“improper use of the Report”), except to the extent those
parties have obtained the prior written consent of Consultant to use and rely upon the Report and the Information. Any injury, loss
or damages arising from improper use of the Report shall be borne by the party making such use.

This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the Report is subject
to the terms hereof.

AECOM: 2012-01-06
© 2009-2012 AECOM Canada Ltd. All Rights Reserved.
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1. Introduction

The City of Vaughan’s downtown core will undergo a major transformation over the next several years. The
Vaughan Metropolitan Centre (VMC) as planned will become a new community with planned residential, business,
recreation and commercial uses. The VMC, with over 300 ha of mixed use development opportunities is a planned
downtown development, which will offer all amenities of urban lifestyle including business offices, residences,
entertainment, cultural facilities, pedestrian shopping areas and urban squares.

What was the Vaughan Corporate Centre (VCC) has been renamed the Metropolitan Centre to capture the City's
new vision for intensified urban living and commerce around the planned terminus of the approved Spadina subway
extension. The vision is strongly connected with Provincial, Regional and emerging City planning policies. In the
provincial Places to Grow Act (enacted on June 15, 2006), the Vaughan Metropolitan Centre is identified as an
“Urban Growth Centre” and a “Major Transit Station and Intensification Corridor”.

York Region’s Official Plan recognizes the VMC as an important Regional Node. The Region will establish a
sustainable infrastructure land use plan that provides direction to the public and private sectors with respect to street
and block patterns, building height and density, land use and urban design. York Region’s Official Plan calls for the
creation of a system of Regional Centres linked by rapid transit in Regional Corridors. The Regional Centres are
linked by the Regional Corridors of Yonge Street and Highway 7. The VMC, now focussed east of the Highway
400/Highway 7 interchange, is one of four Regional Centres that have been designated.

A Vaughan secondary plan from the late 1990s envisioned a business centre with only a fraction of the population
now projected for the Metropolitan Centre. The City now projects 12,000 housing units, 25,000 people and 11,500
jobs by 2031, a four-fold increase in housing units from that envisaged a decade ago.

The goal of the VMC secondary plan is to create a vibrant and sustainable downtown that serves all Vaughan
citizens. It is intended to become a higher order transit hub and eventually to represent the “downtown” of the City of
Vaughan. The Vaughan Metropolitan Centre will provide the opportunities for higher density, mixed use
development supported by sustainable infrastructure for residential, office, retail and commercial space, urban parks,
cultural and recreational amenities.

The extension of the Spadina subway to Vaughan and the need to accommodate a more balanced mix of residents
and jobs in the VMC sets the stage for building a more transit-oriented downtown - a distinctive place and centre for
business, culture, commerce and living. The subway extension also provides the basis for a new multi-modal
transportation plan to support a vibrant and sustainable downtown.

11 Planning Policy Context and Background

As noted, the VMC vision is strongly connected with the Provincial, Regional and emerging City planning policies. In
the provincial Places to Grow Act, the VMC is identified as a priority urban centre. York Region’s Official Plan
recognizes the Vaughan Metropolitan Centre as an important Regional Node. The City in partnership with the
Region is to establish a sustainable infrastructure / land use plan that provides direction to the public and private
sectors with respect to street and block patterns, building height and density, land use and urban design.

The first complete Secondary Plan for the VCC was approved in 1998 through Official Plan Amendment No. 500.

The Plan envisioned a new central focus for higher intensity land uses with an identifiable core and a mix of uses. In
particular, the VCC was to be a focal point of business activity and major commercial development.
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The Vaughan Corporate Centre (VCC) Transportation/Transit Planning and Functional Design Study recommended
the road system shown in Figure 1 (east side of Highway 400 only). This provided the basis for amendments to the
Secondary Plan, for the road network in the form of OPA 528. The companion OPA 529 identified the transit
network and protected for not only a higher order transit service along Highway 7, but also a rapid transit alignment
between the Centre and the City of Toronto. Figure 2 shows the entire road network (and the rapid transit corridor)
included in OPA 528.

OPA No. 663 was approved in 2008. Itintroduced a new land use designation to the VCC - the Corridor. The
Corridor designation recognizes the importance of transit-supportive development along key regional corridors. The
Plan envisioned a major transformation of Highway 7 from a high-speed private vehicle route to Avenue 7, a multi-
purpose urban street that accommodates pedestrians, higher order transit and private vehicles.

The new VMC Secondary Plan constitutes a part of the City of Vaughan Official Plan and as such is intended to
guide and regulate development of the VMC. It replaces all previous Official Plan Amendments applicable to the
VMC, including OPAs 500, 528, 529 and the relevant parts of 663.

The approved and fully funded Spadina subway extension to the VMC with its terminal at Highway 7 west of Jane
Street will link Vaughan to downtown Toronto and York University, one of Canada’s largest higher learning
institutions. Just north of the Steeles station in the hydro corridor, some 2,000 park-and-ride spaces are to be
provided. There will also be a subway station immediately south of Highway 407, which is to accommodate a further
600 park-and-ride spaces. The subway extension is currently planned to open in 2016 and detailed design has been
underway for some time. Within the VMC area, design efforts by the TTC/VIVA team were co-ordinated with the
work of the Urban Strategies/AECOM team.

On the road side, the major improvement to be implemented since the approval of OPA 528 is the Portage Parkway
crossing of Highway 400 (shown on Figures 1 and 2). The crossing is to open later this year.

1.2 New Secondary Plan and City-Wide Official Plan

A new VMC Secondary Plan has been produced through a Focus Area Study conducted as part of the City’s first
City-Wide Official Plan Review, which in turn is part of the City’s Growth Management Strategy, called Vaughan
Tomorrow. The Secondary Plan effort has been led by Urban Strategies Inc. (USI) in partnership with AECOM
Canada. AECOM was specifically charged with the complementary transportation analysis, as part of their broader
assignment to undertake a City-wide Transportation Master Plan.

The purpose of this report is to document all of the transportation analyses which have led to a significantly different
and more multi-modal transportation plan to support the new VMC.

It should be noted that the VMC Focus Area Study was undertaken with extensive stakeholder and public
consultation. Early in the study two workshops were held (on May 7 and June 3, 2009) to introduce the Study and
gather input regarding a new vision for Vaughan's future downtown. Following extensive analyses by the Study
Team, two open houses were held (on March 8 and April 19, 2010) to present findings and the recommended plan.
Transportation related presentation materials from these four events are presented in Appendix | of this report.

The VMC Focus Area Study was also done in parallel with components of the detailed design for the terminal station
for the Spadina subway extension project. Thus, there was significant liaison with the design team through York
Region Rapid Transit (YRRT). This led to a complementary, more detailed functional assessment for the Millway
Road realignment north of Highway 7.
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The area under study for the VMC Transportation Plan focussed on the former VCC area (see Figure 2) generally
bounded by Highway 407 in the south, the CN rail lines in the east, Portage Parkway (formerly Applewood Crescent
and Chrislea Road) in the north and a bit beyond Weston Road in the west. However, a broader area surrounding
the VCC, as illustrated in Figure 3, was defined to provide a greater understanding of transportation network
constraints and opportunities for improvements. This broader area is bounded by Steeles Avenue in the south,
Keele Street in the east, Langstaff Road in the north and Pine Valley Drive in the west.

Through completion of the VMC secondary plan, a decision was made to split-off the area west of Highway 400 and
consider it as a separate Primary Centre. This area will be the subject of its own new secondary plan, including
supporting transportation analysis, in the near future.

1.3 Transportation Study Scope and Approach
The scope of the VMC transportation analyses included the following tasks:

a) Review background reports and data;

b)  Provide advice to USI and City staff on overall levels of residential and commercial development for
2031;

c) Provide advice to USI and City staff on practical levels of transit modal shares;

d) Provide advice on road network concepts and feasible road network improvements;

e) Test VMC road network alternatives and select a preferred 2031 network;

f) Identify other desirable road improvements in the broader study area;

g) Test/confirm 2031 road network plan;

h)  Classify each road segment and identify needed rights—of-way;

i) Identify supporting TDM programs, and transit and cycling initiatives; and

) Address 2021 needs and develop an implementation strategy with priority improvements.

Tasks a) through d) constituted the initial phase of work and these tasks were done in close consultation with USI
and City staff. Once an initial set of population and employment projections were confirmed, and feasible road
improvements were known, tasks e) and f) were undertaken in a second phase with the application of the EMME/2
City-Wide model developed as part of the broader TMP project. The remaining tasks - g) through j) - constituted the
final phase of work with task g) undertaken through application of the EMME/2 model.

Prior to the completion of the TMP, the City and Region of York agreed that a more detailed joint transportation

study, with a broader study area, would be conducted to address implementation phasing and development triggers,
and this study was commenced in July 2011.
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2. Existing Conditions, OPA 528 and Challenges

The secondary plan for the Vaughan Corporate Centre (VCC) from the late 1990s envisaged a business centre with
about 30,000 jobs and 5000 residents. Since then, new development has been primarily retail and entertainment
with no new office buildings or residential buildings constructed. Major new retailers include IKEA, Wal-Mart and
Home Outfitters. Hotels and restaurants have also come on stream over the past decade.

The Vaughan Corporate Centre is located in the heart of a major regional industrial area served by a multi-modal
transportation network anchored by two 400 series highways — Highway 400 and ETR 407. These, connected to
Regional arterials (Highway 7, Weston Road and Jane Street), provide excellent road accessibility and visibility to
the Centre. The existing road network serving the Centre (as shown in Figure 1) is a mix of arterials, collectors and
local roads. The east-west roads include Highway 7, Portage Parkway, Interchange Way, and Apple Mill Road.
Existing north-south roads include Weston Road, Jane Street, Edgeley Boulevard, Millway Avenue, and Creditstone
Road. Weston Road, Jane Street and Highway 7 are generally operating at capacity during weekday peak hours,
particularly at major signalized intersections and freeway ramp terminals. Due to the proximity of large industrial
areas, the percentage of trucks in the traffic flow is high, adding to congestion during peak times.

The road network envisaged for the VCC is shown in Figure 2 from OPA 528. This future road network included the
following major improvements:

1. aRing Road” east of Highway 400 to relieve Highway 7 traffic and specifically to assist with the
diversion of truck traffic from Highway 7;

2. new links 4 and 5 as part of revisions to the Highway 7 / Highway 400 interchange (also to facilitate
the diversion of truck traffic from Highway 7); and

3. anew east-west crossing of Highway 400 north of Highway 7 joining Applewood Crescent with
Chrislea Road on the west side of Highway 400.

Edgeley Boulevard (currently known as Interchange Way south of Highway 7) was classified as a collector road as
was Millway Avenue.

In a companion OP amendment (529), provision was made for a north-south rapid transit line, roughly located in the
alignment of the Spadina subway extension now being designed.

In reviewing background plans and other documents related to the VCC with the Urban Strategies planning team,
the following challenges were identified:

1. the presence of numerous major physical barriers, including the 2 freeways, the east-west hydro
corridor to the south and the CN rail line and yards to the east;

2. with the firm commitment to the extension of the Spadina subway to the VCC, the need to reorient
the axis of the secondary plan from east-west to north-south;

3.  the function of the Ring Road as a major collector with expected high percentages of truck traffic
did not seem compatible with a new VMC vision involving significantly higher levels of residential
development, on both sides of the new roadway (in other words, the Ring Road would be splitting
new neighbourhoods);

60114438-5309_App Al _Julyl5-11 Revised June 2012 - VMC Tran Plan_VTMC.Docx



AECOM City of Vaughan Vaughan Metropolitan Centre (VMC)
Transportation Plan

4.  the Toronto and Region Conservation Authority (TRCA) was objecting to the completion of a
portion of the northern Ring Road through a wooded lot east of Jane Street and crossing Black
Creek; and

5.  slow progress on the Regional Environmental Assessment for Links 4 and 5 due to concerns
expressed by affected landowners and MTO officials; and

6.  continuing concerns with high volumes and percentages of through truck traffic.

All of the above led the transportation / land use planning team to re-think the VCC road network concept.
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3. Initial Strategic Analysis

The City of Vaughan is the fastest growing municipality in York Region and currently has 27% of the Region’s
population. Having grown by 181,000 people over the 20 year period from 1986 to 2006, and over 15-fold since
1971, and with an annual growth rate of over 8%, Vaughan actually has the highest annual growth rate among all
municipalities across Canada.

Population and employment projections for the City were prepared by the Region of York as part of the Region’s
review of the Provincial Growth Plan for the Greater Golden Horseshoe Area and its 2009 Transportation Master
Plan Update. In keeping with Regional policy to accommodate a large proportion of the Region’s growth within
existing urbanized areas, Vaughan will have to significantly intensify existing developed areas, particularly along
Highway 7 and other corridors planned to accommodate higher order transit services. In this regard, the role of the
largely undeveloped Vaughan Centre will be critical in meeting growth targets.

In preparation for early discussions on the vision and levels of development for the new Vaughan Centre plan, a set
of combination population and employment scenarios was developed by the Urban Strategies planning team. These
included low, medium and high estimates for the two sub areas of the VCC study area — west and east of

Highway 400. To get a sense of how these related to the OPA 500 approved VCC plan from a transportation
perspective, AECOM conducted a trip generation sensitivity analysis for the VCC study area as a whole. The
objective was to compare the total vehicle trips generated by the various possible new scenarios with the estimates
prepared by Cansult Limited in the 2002 Transportation/Transit Planning and Functional Design Study, which
supported OPA’s 528 and 529. The results of this sensitivity analysis are included in two large spreadsheets
contained in Appendix Il. To simplify the comparison, only four of the highest growth scenarios were compared with
the original Cansult estimates from 2002:

Medium (west of Highway 400) — Medium (east of Highway 400);
Medium (west of Highway 400) — High (east of Highway 400);
High (west of Highway 400) — Medium (east of Highway 400); and
High (west of Highway 400) — High (east of Highway 400).

PownhpR

The comparisons were made for inbound and outbound directions for both the a.m. and p.m. peak hours. Standard
I.T.E. trip generation rates provided the basis for the new estimates, but they were adjusted to convert to person
trips and to reflect significant transit use. No adjustments were made for “internal to the Centre” trips, which could
represent a further reduction of 10% based on I.T.E. adopted methodology.

The first spreadsheet considers “Full Growth” for these four scenarios, while the second considers “50% Growth”,
thus providing in essence eight possible scenarios. The first spreadsheet assumes lower non-auto modal splits
more in line with the conservative 15 to 20% transit modal splits used in the Cansult study, while the second
spreadsheet assumes higher non-auto modal splits consistent with the commitments to extend the Spadina subway
to the VMC by 2015 and implement full BRT service on Highway 7 by 2020.

Based on the results of the sensitivity analysis, the following conclusions were drawn:

1.  Compared with the approved VCC plan, there generally is a much better balance between inbound
and outbound trips for both peak hours (due largely to the higher amounts of residential use);

2. Inthe a.m. peak hour, outbound trips are generally somewhat higher than inbound trips (again due
to the greater amounts of residential development). For the approved (business centre oriented)
plan, Cansult estimated that inbound trips would be almost four times the number of outbound a.m.
peak hour trips;
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In the p.m. peak hour, outbound trips are also higher than inbound (due largely to the office
component);

Total p.m. peak hour Centre generated trips are more than 50% higher than the total a.m. peak
hour trips (due in part to the significant retail component, which does not generate trips in the a.m.
peak hour);

The outbound trips in the p.m. peak hour are the highest and therefore will put the greatest
demands on the area road network; however, even for the “Full Growth High-High” scenario, the
total vehicle trips generated outbound in the p.m. peak hour (11,200) would be significantly less
than the 13,317 figure estimated for the currently approved VCC plan; and

For the “50% Growth” scenarios with higher non-auto modal splits (second spreadsheet), the total
vehicle trips generated are approximately 40% of the corresponding estimates in the first
spreadsheet.

Overall, it was concluded that even the “High-High Full Growth” scenario would generate less trips than estimated by
Cansult for the approved VCC plan. While all of the growth scenarios were thus considered worthy of further
analysis by Urban Strategies, any refinements should nevertheless consider the desirability of further reducing
outbound vehicle trips in the p.m. peak hour, which represent the peak demands on the area road network.

60114438-5309_App Al _Julyl5-11 Revised June 2012 - VMC Tran Plan_VTMC.Docx
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4, Committed Road and Transit Improvements

A number of improvements are either underway or committed (i.e., environmental and funding approvals have been
or are in the process of being secured). These are briefly described below and will form the basis for the new multi-
modal VMC transportation plan.

4.1 The Portage Parkway Crossing of Highway 400

This new 4-lane crossing (formerly known as Applewood Crescent and originating from OPA 528) has been under
construction for the past few years and is now virtually complete. The new connection is scheduled to open in the
Fall of 2010. It will provide a new connection between Weston Road and Jane Street north of Highway 7 and
facilitate a diversion of some traffic from Highway 7, thus alleviating congestion in the vicinity of the Highway 400 /
Highway 7 interchange.

4.2 The Spadina Subway Extension

The extension of Spadina subway line to the VMC is the single-most important transportation initiative needed to
support Vaughan’s future downtown. Environmental and funding approvals are now in place and detailed design for
the line extension, including six new stations, is underway co-ordinated by the Toronto Transit Commission (TTC).
The line extension is scheduled to be open in the late Fall of 2015. The alignment and station locations are shown in
Figure 4. The three most northerly stations will directly serve the City of Vaughan, with the terminal station located
west of Jane Street on the north side of Highway 7 (in the heart of the Vaughan centre). The Highway 407 and
Steeles West stations to the south will both provide significant amounts of commuter parking.

At the VMC terminal station, a major off-street bus terminal is planned, which will accommodate re-structured feeder
bus service, provided primarily by York Region Transit. Preliminary feeder bus routings are shown in Figure 5 as is
the location of the planned off-street terminal. The station will also interface with VIVA BRT service along Highway
7. Significant passenger pick-up and drop-off activity is expected to take place, using to a great extent the local
street system. No formal commuter parking facilities are contemplated within the VMC.

The terminal underground station facility will be accommodated largely within the current right-of-way of Millway
Avenue immediately north of Highway 7. This will necessitate a realignment of Millway Avenue slightly to the east of
its existing alignment. This realignment will be done as part of the subway project. As a part of this study, AECOM
determined the functional requirements for Millway Avenue and subsequently prepared a functional plan so that the
City requirements could be conveyed to the TTC and integrated into the subway project. A letter to the City of
Vaughan summarizing this work and including the functional plan and a typical cross-section for Millway Avenue is
contained in Appendix Il to this report.

4.3 VIVA Highway 7 Bus Rapid Transit

York Region is pursuing the next phase of rapid transit (VIVA Next) within the Highway 7 corridor, which will provide
for a dedicated median transit right-of-way operation. The transit right-of-way is being referred to as a “rapidway”.
Conforming with Metrolinx’s “Big Move” transportation plan, a small section through the VMC (from Highway 400 to
Creditstone Road) will be implemented in concert with the Spadina subway extension. This project is fully funded
and will be in place by 2015. Initially 2 stations will be built: one at Millway to interface with the subway; the other
west of Edgeley Boulevard. A third station to serve the VMC is seen west of Creditstone Road, but may be
implemented later as the area redevelops. Consistent with the VIVA Next phasing plan (see Figure 6), the
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remainder of the Highway 7 west rapidway (from Yonge Street to Pine Valley Drive) would be completed by 2020,
and funding has been provided by Metrolinx for this work. The VIVA Millway station will provide direct grade-
separated access to the subway station, thus allowing for the safe and efficient transfer of passengers while
minimizing adverse impacts on the planned Highway 7 streetscape.

The station locations preferred by YRRT/VIVA, together with 400 m radii (representing a 5 minute walk catchment
area) are shown in Figure 7.

4.4 Longer Term Transit

The final stage of VIVA Next program provides for the westerly extension of BRT rapidway service to Highway 50
(the Peel Region boundary). Through integration with Brampton’s planned “Zum” BRT service, this will facilitate
connections between the VMC and Brampton City Centre along the Highway 7 (Queen Street) corridor.

The Region of York, in their 2009 Transportation Master Plan Update, designates a number of new rapid transit
corridors, including Jane Street from Steeles Avenue to Major Mackenzie Drive. In the first stage, this could take the
form of BRT operating either in HOV or exclusive curb lanes. Subsequent stages could entail a median BRT
“rapidway” or eventually Light Rail Transit (LRT).

The Province of Ontario and Metrolinx are pursuing the Highway 407 Transitway, an exclusive bus roadway
paralleling the freeway with stations to connect with major north-south transit lines. This will provide a broader inter-
regional rapid transit service extending to Halton Region in the west and Durham Region in the east. Through a
Jane Street station integrated with the Spadina subway 407 station, high quality service will be available for longer
distance trips to and from the VMC.

The Jane Street rapidway and 407 transitway alignments are also shown on Figure 7.

60114438-5309_App Al _Julyl5-11 Revised June 2012 - VMC Tran Plan_VTMC.Docx
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5. Alternative Road Improvements

With Metrolinx’s “Big Move” plan and the Region’s update of their TMP in place and both very much focussed on
transit improvements, the review of the VMC transportation plan concentrated on the area road network. The
physical barriers within and surrounding the VMC, including Highways 400, 407 and 7, two CN rail corridors, a
cemetery, a major hydro transmission corridor and the Black Creek open space system pose very significant
challenges for movement to and within the VMC.

The assessment of the road network began with a review of previous work, including the alternatives addressed in
the 2002 Transportation/Transit Planning and Functional Design report prepared by Cansult (which supported OPA
528) and the more recent alternatives examined in the incomplete DelCan Class EA for Links 4 and 5. A matrix of
alternatives was developed and served as a screening mechanism. The various candidate improvements examined
are shown in Figure 8. From this screening, it was concluded that the southerly extensions of Edgeley Boulevard
and Creditstone Road across Highway 407 would both be very expensive and, unless they could somehow be
extended all the way to Steeles Avenue, not that helpful in the broader network context. Unfortunately with the
numerous additional barriers south of Highway 407, these projects were deemed not feasible and screened out.

The projects that passed the screening process are highlighted in a table contained in Appendix IV and discussed
in the sub-sections below

51 Creditstone Road

Creditstone Road (see Figure 9) is currently a 2-lane north-south collector roadway crossing Highway 7 at a
signalized intersection and terminating at Exchange Drive.

As potentially a major component of the VMC road network, a widening from a basic 2 to 5 lanes was considered for
the section of Creditstone Road south of Highway 7, and a widening from a wider 2 to 5 lanes for the section north of
Highway 7 to Rutherford Road. The minimum ROW widening required for these road improvements is considered
30 m.

An upgraded Creditstone Road could serve as a critical component of an eastern bypass, which would divert traffic
from Highway 7 to an extended Portage Parkway, to an extended Colossus Drive across Highway 400, and to an
improved Langstaff corridor to the north.

5.2 Portage Parkway Extension

Portage Parkway (see Figure 10) is currently a 2-lane east-west roadway from Applewood Crescent to Jane Street,
and is being extended across Highway 400 to connect with Chrislea Road. An easterly extension of Portage
Parkway from Jane Street to Creditstone Road was included in the 2002 Transportation/Transit Planning and
Functional Design Study, but ultimately not included in OPA 528. With the elimination of the “Ring Road:” now
provided for in OPA 528, an easterly extension would take on additional importance in the VMC road network,
providing relief for Highway 7 and functioning as a northern bypass (particularly for trucks) It is proposed to be a 4
lane collector and would require a creek crossing and some property for the new right-of-way.

5.3 Millway Avenue Realignment and Southerly Extension

As previously noted, the section of Millway Avenue north of Highway 7 needs to be realigned slightly to the east to
accommodate the underground subway terminal, and a separate more detailed functional plan was developed to

60114438-5309_App Al _Julyl5-11 Revised June 2012 - VMC Tran Plan_VTMC.Docx
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provide the necessary property requirements to the subway design team. Given its proximity to the subway terminal,
it was determined that Millway will ultimately need to be a 5 lane collector roadway (2 through lanes in each direction
plus left turn lanes at signalized intersections) with a 33 m right-of-way in order to accommodate the many functional
demands on the section of this roadway within the VMC. The conclusions of this work were summarized in a memo

to City staff (with attached plan and typical cross-section), which is contained in Appendix IlI.

The extension of Millway Avenue south of Highway 7 to Interchange Way (see Figure 11) is provided for in OPA 528
and needed to be confirmed.

54 Links 4 and 5

At the onset of the subject VMC transportation study, the Region of York decided to put their current Class
Environmental Assessment on hold, pending the outcome of the Focus Area study. Links 4 and 5 were key
components of OPA 528, but were somewhat contentious due to concerns expressed by the Provincial Ministry of
Transportation and adjacent landowners. The partly completed Class EA study had examined alternatives, but had
found none that were as good as the basic concept proposed in OPA 528. Variations of the specific configuration
were addressed, including the one shown in Figure 12.

Link 4 would be a new roadway connecting the Highway 400 northbound off-ramp terminal at Highway 7 to
Applewood Crescent at Portage Parkway. Link 5 is proposed to be a replacement for the westbound on-ramp to
Highway 400 northbound, the main benefit of which would be a diversion of traffic (including trucks) from westbound
Highway 7. Links 4 and 5 are therefore considered to be a major component of a truck strategy aimed at reducing
heavy truck traffic that would otherwise use Highway 7.

55 Colossus Drive Extension

Colossus Drive is a 1-lane northbound and a 2-lane southbound roadway extending south from the Highway 400
southbound off ramp to Highway 7. It then turns westerly as a 4 lane collector terminating at Weston Road opposite
Rowntree Dairy Road.

The proposed extension of Colossus Drive across Highway 400 (see Figure 13) would connect the east-west
portion to Interchange Way on the east side. It could then serve as the southern segment of a bypass, which would
divert traffic including trucks from Highway 7. The new four lane collector across Highway 400 would increase east-
west roadway system capacity at the Highway 400 barrier, improving travel times, and facilitating truck movements
and enhanced transit service. Preliminary profiles have been prepared with 5% and 6% grades, and these are
included in Appendix V.

5.6 Langstaff Road/Highway 400 Interchange Improvements

Currently this interchange provides movements to and from the south only. The provision of a full interchange would
divert traffic, including trucks, from the adjacent Highway 400 interchanges at Highway 7 and at Rutherford Road.

Initial reviews confirmed that the building in the northeast quadrant would preclude the provision of a northbound on-
ramp in that quadrant. However, it appears that a loop on-ramp located in the southeast quadrant of the interchange
could fit, albeit with a relocation of the existing northbound off-ramp slightly to the east (some property may be
required). This would require westbound traffic to enter the loop ramp via a left turn at the relocated signalized ramp
terminal.
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A southbound off-ramp could be located in the northwest quadrant. A new traffic signal would be required on
Langstaff Road, west of Highway 400 to accommodate left turning traffic. This location appears operationally
feasible. An existing stormwater management pond would need to be reconfigured.

The proposed improvements are shown conceptually in Figure 14.

5.7 Langstaff Road across CN Rail Yard

Langstaff Road is a 4-lane roadway west of CN rail yard and a 2-lane roadway east of rail yard. The connection of
Langstaff Road between Creditstone Road and Keele Street would increase the traffic movements at the Highway
400/Langstaff Road interchange, thus relieving the Highway 7/400 and Rutherford/400 interchanges.

This new connection (see Figure 15) would provide a substantial increase in east-west capacity and would provide
significant relief to both Highway 7 and Rutherford Road, including reductions in truck traffic. Such a connection
would also contribute to the better accommodation of truck traffic and delivery service to the many firms in the
surrounding industrial areas.
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6. Future Travel Demand Forecasts and Network Analysis

The City of Vaughan EMME model was developed to forecast the trips and transportation performance indicators in

order to evaluate the transportation system and different road and transit network alternatives. The existing

transportation conditions of Vaughan Metropolitan Centre were used for calibration of the study sub area model.
The model development and calibration procedure is presented in Appendix VI-1 by Halcrow. Using the developed

EMME model, several major road network alternatives were developed and tested.

6.1 Summary of Future Travel Demand

Trip generation for VMC, east of Highway 400, was forecast using existing population and employment for 2006 and

projections for 2021 and 2031 (original and revised). The original population and employment projections were

provided by York Region on a traffic zone basis. Including the area on the west side of Highway 400 (consistent with

the definition of the approved Vaughan Corporate Centre), these estimates provided for totals of about 32,450
population and 34,350 employment. Initial testing with the Vaughan model demonstrated that this level of

employment could not be accommodated by the future transportation network. Accordingly, a revised employment

estimate of about 25,700 was tested, resulting in a significantly reduced estimate of about 18,050 jobs east of
Highway 400 (in the new VMC study area). Advice from other members of the Official Plan consulting team

suggested that this revised estimate could be achieved by 2021, so no further employment growth was assumed
post 2021. These figures are summarized by traffic zone in Table 6.1 below and shown graphically for 2031 and

2021 in Figures 16 and 17, respectively.

Table 6.1 Population and Employment Forecast for VMC, West and East of Highway 400
T N Population Employment
2006 2021 2031 Original | 2031 Revised 2006 2021 2031 Original | 2031 Revised
6050 919 2670 2819 2819 1922 2022 2022 2022
6052 39 497 539 539 2653 2686 2703 2686
6059 0 1921 2900 2900 1418 1468 1568 1468
1048 0 841 1100 1100 1388 1488 1488 1488
West of Hwy 400 958 5929 7358 7358 7381 7664 7780 7664
6083 0 1296 2100 2100 1973 2823 4323 2823
6085 0 1313 2100 2100 1025 1825 3375 1825
6084 0 5184 8400 8400 1973 4423 6323 4423
6086 0 2597 4200 4200 342 1942 3442 1942
6087 0 410 600 600 342 692 1992 692
6095 0 2947 4600 4600 949 1249 1749 1249
6090 0 2024 3100 3100 4954 5104 5354 5104
East of Hwy 400 0 15771 25100 25100 11558 18058 26558 18058
Total 958 21700 32458 32458 18939 25722 34338 25722
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AECOM City of Vaughan Vaughan Metropolitan Centre (VMC)
Transportation Plan

Forecasts of originating and destined trips by mode are presented in the following Table 6.2.

Table 6.2 Forecast Trips by Mode for AM Peak Period
Originating Trips Destined Trips Total Trips by Mode Total Trips
UETEE Transit Transit
VMC Year Auto Auto Transit Mode | Auto Auto Transit Auto Auto Transit Originating | Destined
X - Mode X Mode ; . Sum
Driver | Passenger | Passenger | Share | Driver | Passenger | Passenger Driver | Passenger | Passenger Trips Trips
% Share Share
2006 307 28 11 3 4753 571 431 7 5060 599 442 7 346 5755 6101
2021 3908 403 3701 46 8499 1587 2139 17 12407 1990 5840 29 8012 12225 | 20237
[=]
(=] 2031
E\ Using Original 5154 1315 4148 39 11598 1353 2165 14 16752 2668 6313 25 10617 15116 | 25733
I Land Use
5 2031
= Using Revised 4738 487 3701 41 8747 1764 2139 17 13485 2251 5840 27 8926 12650 21576
u% Land Use
Compounded Annual
Growth Rate %
2006-2031 (Revised 12 12 26 11 2 5 7 3 4 5} 11 5] 14 S 5|
Land Use)

2031 Travel Demand

The table shows that the forecasted trips by 2031 original land use, especially the destined trips, is much higher than
the 2031 trips generated by the revised population and employment. The need to revise the VMC land use to
reduce employment was based on the fact that the VMC road network (with all possible improvements) will not be
able to accommodate this many trips by 2031.

Using the 2031 revised land use, the annual growth rate of auto drivers, trip-vehicles, would be 12% for originating
trips and 2% for destined trips, an average 4% annual growth rate to 2031. Since the transit improvements are the
same in both the original and revised 2031 land use scenarios, the transit results are almost the same for both
horizons.

The results of the Halcrow modelling show that the transit usage and mode share will increase significantly by 2031,
which will help to transform the VMC into a transit-oriented community in the future. The largest increases in transit
use are expected for the new residents of the VMC Core area, east of Highway 400, with AM peak period and peak
direction transit use increasing from 3% to 41% between 2006 and 2031 (using revised land use), an annual growth
rate of 11%. Substantial increases are also forecast for transit trips destined for jobs in the VMC (from 7% to 17%,
about 3% a year).

2021 Travel Demand

The trip estimates for 2021 were based on the 2021 population and employment projections (the latter being the
same as for 2031 within the VMC area), which assumes that all of the VMC employment planned for 2031 would
occur by 2021. Since the transit network assumptions for 2021 and 2031 are exactly the same, the transit forecasts
do not show a significant difference from 2021 to 2031, although the transit modal share in 2021 for the peak period
and peak direction, is a bit higher than 2031, at 46% (due to the lower number of total trips in 2021).

6.2 Road Network Improvements
The City-wide EMME model was the basis for the VMC model forecasting. The existing VMC road and transit

network was adopted from the latest York Region EMME model and developed to be able to respond to the
requirements of the focus area study for the VMC.
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The 2021 and 2031 VMC road networks were developed and analyzed in two steps, with the original land use and
the revised one both summarized in Table 6.1. The assumed road improvements are outlined in Table 6.3 below.
The full documentation of alternative road network development is presented in Appendices VI-1 and VI-2.

Elements Included in Various Road Network Alternatives

Extension to
Creditstone Road

Langstaff Extension

Colossus Crossing

Langstaff Extension

Colossus Crossing

Table 6.3
The Road Network
The Road Network Alternatives Tested with Original 2031 Land Use Alternatives Tested with
2006 2021 Revised 2031 Land Use
Base Road Base Road Alternative
Network, Alternative 1 Alternative 2 Alternative 2A Alternative 2B Alternative 2C Network, !
. . Full Network
(Ring Road) Ring Road
Portage Road Portage Road Portage Road Portage Road Portage Road Portage Road Portage Road
Extension Extension Extension Extension Extension Extension Extension
Millway Ayenue Millway Avenue Millway Avenue Millway Avenu Millway Avenue Millway Avenue Millway A\{enue
Extension Connection
northbound
Langstaff Interchange on-ramp Langstaff Interchange | Langstaff Interchange | Langstaff Interchange | Langstaff Interchange Langstaff Interchange
Improvements to Hwy 400 Improvements Improvements Improvements Improvements Improvements
from Hwy 7
northbound Off-Ramp from northbound northbound northbound northbound northbound
o on-ramp The old road o EOO on-ramp on-ramp on-ramp on-ramp The old road on-ramp
The Existing to Hwy 400 network t thye Fast to Hwy 400 to Hwy 400 to Hwy 400 to Hwy 400 network to Hwy 400
Road Network from Hwy 7 proposed by from Hwy 7 from Hwy 7 from Hwy 7 from Hwy 7 proposed by from Hwy 7
Off-Ramp from (Consult in 2001 Off-Ramp from Off-Ramp from Off-Ramp from Off-Ramp from Consult in 2001 Off-Ramp from
Hwy 400 Hwy 400 Hwy 400 Hwy 400 Hwy 400 Hwy 400
to the East to the East to the East to the East to the East to the East
Interchange Way
Langstaff Extension

Colossus Crossing

Interchange Way
Extension to

Creditstone Road

6.3

Transit Improvements

Transit network assumptions are similar for all road network alternatives. Transit components of the alternatives
were also coded based on the 2009 update of the York Region Transportation Master Plan, which includes
significant improvements in service frequency for most of the bus routes that pass through Vaughan. Key transit

investments in Vaughan are presented in Table 6.4.

Table 6.4 Transit Improvements Assumed in 2021 and All 2031 Road Network Alternatives

No.

o g W NP

Description

New Bolton GO Rail with 3 stations in Vaughan
TTC Spadina Subway Extension to Highway 7
TTC Yonge Subway Extension to Highway 7
407 Transitway from Halton to Durham Region
YRT BRT line along Highway 7
“Zum” BRT from Brampton to VMC along Highway 7

Among all the future transit investments, the Spadina Subway Extension is expected to have the biggest impact on
transit usage within the VMC, as the terminal station will be located in the core of the VMC on Highway 7 west of

Jane Street as shown in Appendix VI-1.
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6.4 Road Network Alternatives
6.4.1  Existing Road Network in 2006

The 2006 road network, Figure 18, was the first one tested with the VMC model. It was also used for the City model
calibration and therefore reflects existing transportation conditions. It is noted that the 2006 land use (population
and employment), was used to reflect existing conditions.

Figure 19 shows the V/C ratios on the 2006 road network in the PM peak hour. The full documentation of the 2006
road network assessment is also presented in Appendix VI-1 and the EMME output package is presented in
Appendix VI-2. The congestion level on Highway 7 and on Jane Street (the east and south entrances to the
Vaughan Metropolitan Centre) is high, with V/Cs more than 0.9. Jane Street and Edgeley Boulevard north of
Highway 7 have no significant congestion with V/Cs less than 0.8. However, Edgeley Boulevard south of Highway 7
suffers from congested conditions with the V/C more than 0.9. Interchange Way also faces congested conditions in
the PM peak hour with a V/C over 0.9.

6.4.2  Network Alternatives Tested with Original Land Use for 2031

2031 Base Road Network

The base road network (2001) for the VMC serves as the reference case for the transportation implications of
original land use proposals for the VMC. This network (see Figure 20) includes a Ring Road around Highway 7
from east of Highway 400 to west of Creditstone Road. This is the network that was proposed by Cansult in 2002.
This network was tested initially with the original 2031 land use.

Road Network Alternative(s)

In addition to the base road network, several other road network alternatives were developed for the long term
horizon year, 2031. None of the 2031 road network alternatives include the “ring-road” defined in the base case.
Instead, included are a series of smaller collector roads diverting traffic from Highway 7 to the areas surrounding the
VMC core. The road networks named Alternatives 1 to 2C, as indicated in Table 6.3, are identical in the VMC area,
(see Figure 21). The only difference between Alternative 1 and 2 is the improved interchange at Langstaff Road.
Alternative 1 includes the interchange at Langstaff Road and Highway 400 as it exists today, while Alternative 2
involves improving the interchange to include a southbound off-ramp and a northbound on-ramp. Neither
Alternatives 1 nor 2 include the Colossus crossing of Highway 400. Three variations of Alternative 2, namely 2A to
2C, were also developed to include the Langstaff Extension, the Colossus crossing, and both respectively. All the
mentioned alternatives were tested with the original 2031 land use.

The V/C ratios for the VMC base road network and Alternative 2C (as the most complete road network among
Alternatives 1 to 2C) with 2031 original land use in the PM peak hour are shown in Figures 22 and 23, respectively.
The full EMME output packages for all the road network alternatives in AM and PM peak hour of 2031 are presented
in the Appendices VI-2 and VI-3. Figure 21 shows that the VMC base road network (Ring Road) generally operates
at uncongested levels in the 2031 PM peak hour, with most V/C ratios about 0.8 or less. The only congested roads
are Highway 7 west and east of the Ring Road in the VMC area with V/Cs higher than 0.9. A section of Jane Street
between Highway 407 and Interchange Way is also congested.
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AECOM City of Vaughan Vaughan Metropolitan Centre (VMC)
Transportation Plan

Figure 23 illustrates the congested level of VMC of road network alternative 2C which includes all the proposed road
improvements within the VMC proper. The traffic congestion on Highway 7 is partially alleviated due to the Portage
Parkway extension in the northeast corner and the Langstaff extension to the north of the VMC. Comparing these
two road network alternatives (Base and Alternative 2C), the different traffic pattern observed can be attributed to the
conversion of the ring road (in the Base Network) to a full grid network (Alternative 2C) with the addition of missing
connections such as the Colossus crossing, Portage extension, Langstaff extension and Millway Avenue extension
within the VMC.

Given the proposed Spadina Subway Extension to the VMC “core area,” significant population and employment
growth can be expected to occur in the vicinity of the “core area.” The employment growth assumed for 2031
appears to be high, in that the PM outbound traffic on critical links that service the wider VMC is substantially over
capacity. In this context, the growth estimates outside of the core area (within VMC) appear to be too high, and land
use alternatives with reduced employment need to be considered to bring the PM peak demand levels into line with
the total capacity. This fact led the study team to revise the land use, which had been prepared by Urban Strategies.
Table 6.1 showed the revised population and employment provided by Urban Strategies for 2021 and 2031.

6.4.3  Road Network Alternatives Tested with Revised 2031 Employment

With a reduced employment obtained from Urban Strategies, the base road network and a network alternative with all
proposed improvements, including Langstaff Extension, Langstaff Interchange improvements, Colossus Crossing,
Portage Extension, and Millway Avenue Extension were tested using the City of Vaughan EMME model. This road
network alternative is virtually the same as Alternative 2C, which had been already tested with the original land use. The
only minor difference between these two alternatives is the extension of Interchange Way to Creditstone Road. This
alternative is named the “Optimum” road network in this report. Figure 24 shows the optimum road network alternative for
2031 in the VMC area. The base road network is also the same as the base network tested with the original land use.

Figures 25 and 26 show the V/C ratios on roads for the VMC Base and Alternative road networks in the PM peak
hour in 2031 with reduced VMC employment. Comparing Figure 22 and Figure 25, shows less congestion on the
Ring Road and surrounding roads with the revised land use, compared with the original land use scenario. The full
documentation of EMME model outputs, for AM and PM peak hour of 2031 Base and Alternative road networks, are
presented in Appendices VI-4 and VI-5. Figure 23 and 26 explain the results of the reduced employment for 2031
on the Alternative road network without the Ring Road.

Figure 25 shows the congested condition on Highway 7 and Portage Parkway east of Highway 400, almost the same
conditions as the original land use scenario in Figure 23. There are also high levels of congestion on Highway 7
east of Creditstone Road and on Jane Street north of Highway 407, although the V/C ratios are lower than with the
original land use scenario (Figure 23). However, there are some improvements on Highway 7, especially the section
between Jane Street and Creditstone Road (from approaching congestion condition with V/C greater than 0.8 but
less than 0.9 to an uncongested condition with the V/C less than 0.8). Colossus Drive east of Highway 400 is
another section in which some improvement can be observed. The V/C in this section has been reduced from
greater than 0.9, a congested condition, to lower than 0.8, an uncongested condition.

Moving from the Base road network (Figure 25), to the Alternative (Figure 26) shows some improved and some
worsened conditions on different roads, which need to be correctly interpreted. For instance, Portage Parkway east
of Highway 400 is under more congested conditions in the Alternative compared to the Base road network, because
of a more direct connection due to the Portage Parkway extension.

A V/C analysis at the screenline level was also undertaken to find out how the network performance would change
from the Base road network to the Alternative. Figure 27 shows the screenline locations and numbers. The
screenlines have been identified and located so that they are able to show all impacts/effects of road network
changes properly. Table 6.5 summarizes the V/C results at the screenline level for both the Base and the
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AECOM City of Vaughan Vaughan Metropolitan Centre (VMC)
Transportation Plan

Alternative road networks for the PM peak hour. Traffic congestion is expected in the eastern end of the VMC in the
Highway 7 corridor, east of Creditstone Road, with a VV/C over 0.9. This congestion can be observed in both the
Base and Alternative road networks. Although, comparing the Base and Alternative road networks, the V/C ratios
show an improvement of about 0.06 in the eastbound direction of Highway 7 east of Creditstone Road, the Highway
7 corridor in this section (with the Langstaff Extension) still suffers from congested conditions in the 2031 PM peak
hour. However, the same improvements can be seen in the westbound direction, which both are due to capacity
increases by inclusion of the Langstaff Extension to the north of the VMC. On the western side of the VMC, at the
East of Highway 400 screenline, there is some improvement (about 0.06) in V/C ratios due to the Colossus Drive
Extension, although more east-west connections, such as the Portage Parkway extension, Langstaff extension, and
the Colossus Crossing, attract more traffic to the area. This could be the main reason why there are not
considerable improvements shown in the congestion levels and V/C ratios.

Table 6.5 2031 V/C Ratio for VMC Road Network in PM Peak Hour with the Reduced VMC
Employment (Auto plus Truck Volume/Capacity)

Base Alternative
Screenline Definition No. | DIR Network 1 Impact/Effect
Sc 55813 Sc 75813

East of EB
Creditstone 1
Road WB

Improved by Langstaff Extension

Improved by Langstaff Extension
Improved by Clossuss Dr. Extension
although Portage connection cause
more congestion on this road
Improved by Clossuss Dr. Extension
although Portage connection cause
more congestion on this road
Worsened: elimination of two arms of
ring road with the capacity of 900 and

EB

East of Hwy 400 2
wWB

Travel Across North-South
Screenlines

EB add just one, Portage Pkway with the
East of Jane 3 capacity of 600, instead
Street Worsened: elimination of two arms of
WB ring road with the capacity of 900 and
add just one, Portage Pkway with the
capacity of 600, instead
EB Worsened: elimination of two arms of
West of Jane 7 ring road with the capacity of 900
Street WB Worsened: elimination of two arms of
ring road with the capacity of 900
NB Sligr_ltlyhlmproved by more network
North of Portage 4 continuity
Pkwy SB Slightly Improved by more network
continuity
South of Portage 6 NB No Change
Pkwy SB No Change

Worsened: elimination of two arms of
ring road with the capacity of 900 and
add just one, Millway Avenue with the
capacity of 600, instead

Worsened: elimination of two arms of
ring road with the capacity of 900 and
add just one, Millway Avenue with the
capacity of 600, instead

Worsened: elimination of two arms of
ring road with the capacity of 900 and
add just one, Millway Avenue with the
capacity of 600, instead

Worsened: elimination of two arms of
ring road with the capacity of 900 and

NB

North of HWY 7 9

SB

NB

Travel Across East-West
Screenlines

South of HWY 7 10

SB add just one, Millway Avenue with the
capacity of 600, instead
North of HWY 5 NB Almost the same as it is expected
407 SB Almost the same as it is expected
V/C Color Code: Impacts/Effects Color Code:
V/C<=0.8 Green (Uncongested) Improved Congestion Condition Green
0.8<V/C=<0.9 Amber (Close to Congested) No Change in Traffic Condition Blue
V/C>0.9 Red (Congested) Worsened Congestion Condition Yellow
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At screenlines 3 and 7 in the east-west direction and at screenlines 9 and 10 in the north-south direction, there are
not any improvements in congestion levels. On the contrary, congestion appears to be worsened and V/C ratios
increased. This can be simply the impact of eliminating two east-west or north-south legs of the Ring Road with an
assumed capacity of 900 per lane in the base network and converting them to one east-west or one north-south
road. This results in relatively worsened levels of congestion (or no improvements) at these locations.

More detailed analysis of the Alternative road network alternative is provided in Table 6.6. As it shows the V/C east of
Creditstone Road, screenline 1, could be much worse in the absence of Langstaff Road (V/C increases from 0.94 and
0.81 to 1.50 and 1.30 in the eastbound and westbound direction respectively). It is also observed that east of Highway
400, screenline 2, would be much more congested without the Colossus Crossing (about 0.11 and 0.13 increase in V/C
ratio in eastbound and westbound directions). These two facts show that in order to avoid severe congestion in the
VMC and the surrounding area, the Langstaff Extension and Colossus Crossing need to be built by 2031.

Table 6.6  V/C Ratio of in Road Network Alternative with Various Road Network Assumption for
2031 PM Peak Hour (with the Reduced VMC Employment)

Road Network Alternative

Screenline Location No. Condition for V/C Ratio Calculation
EB WB
) With Langstaff Extension 0.94
East of Creditstone Road 1 - -

Without Langstaff Extension 1.50 1.30
With Portage Extension 0.58 0.48

East of Jane Street 3 - 9 -
Without Portage Extension 0.75 0.62
. With Colossus Crossin 0.71 0.77

East of Highway 400 2 - g.
Without Colossus Crossing 0.90

) ) " ) . Road Network Alternative

Screenline Location No. Condition for V/C Ratio Calculation NB SB
North of Portage Pkw 4 Creditstone Road 2 lanes 0.48 0.34
9 y Creditstone Road 4 lanes 0.43 0.31
South of Portage Pkw 6 Creditstone Road 2 lanes 0.67 0.50
9 y Creditstone Road 4 lanes 0.61 0.46
North of Highway 7 9 Creditstone Road 2 lanes 0.62
9 y Creditstone Road 4 lanes 0.74 0.56
South of Highway 7 Creditstone Road (or Millway Avenue) 2 lanes 0.44
d Y Creditstone Road and Millway Avenue 4 lanes 0.79 0.39

The results of the detailed screenline analysis east of Jane Street, at screenline 3, show some improvements in the
traffic level of service east of Jane Street. By adding the Portage Parkway extension, the V/C ratio would drop from
0.75 to 0.58 in the eastbound direction and from 0.62 to 0.48 in the westbound direction. However, the network
operates under “approaching congested levels”, with a maximum V/C Ratio of 0.75, even without the Portage
Parkway Extension. The Portage Parkway extension would definitely be required to reduce the congestion in the
absence of the Langstaff Extension, while might need a substantially longer timeframe to be achieved.

Table 6.6 also compares the V/C ratio for north-south travel on Creditstone Road with two different assumptions for
the number of lanes (2 vs. 4). It can be seen that if Creditstone Road is a 2-lane road, and Millway Avenue is a 4-
lane road, there will be some congestion in the VMC, both north and south of Highway 7 (screenlines 9 and 10, V/C
ratios of 0.82 and 0.87 in northbound direction). Besides, much higher congestion is expected on Creditstone Road
itself with the assumption of 2 lanes. Therefore, Creditstone Road is recommended to be a 4-lane road by 2031
north of Highway 7. The V/C ratios of 0.87 (with the assumption of 2 lanes for each of Creditstone Roads or Millway
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Avenue) and 0.79 (with the assumption of 4 lanes for both) on the northbound travel of screenline 10, south of
Highway 7, indicate that both Creditstone Road and Millway Avenue, should be 4 lanes by 2031, otherwise there will
be more congestion at this location.

Figures 28 and 29 illustrate the V/C ratios for North-South and East-West travel (at the corridor level) and can be
used to compare the Base and Alternative road networks in the PM peak hour.

6.4.4  Road Network Analysis for 2021

Another road network was developed for the horizon year of 2021 to support the preparation of a staging and
implementation strategy. The 2021 Road Network is the same as the 2031 Alternative road network, except without
the Colossus Crossing and the Langstaff Extension which were excluded due to their very high costs. Figure 30
shows the road network developed for 2021. This road network alternative was tested using the City EMME model.
This section of the report presents the network analysis results for the VMC area, east of Highway 400, in both the
AM and PM peak hours.

Figure 31 illustrates the V/C ratios on the 2021 road network in the PM peak hour. As shown in the Exhibit there is
generally uncongested conditions on the VMC area road network, except for the major bottlenecks, east of
Creditstone Road on Highway 7, north of Highway 407 on Jane Street, and east of Highway 400 on Highway 7.
There is also a congested condition, V/C more than 0.9, on the Creditstone Road north of Highway 7 and on Portage
Parkway east of Highway 400. The full documentation package of EMME model outputs, for both the AM and PM
peak hours are presented in Appendix VI-6.

Table 6.7 shows the screenline analysis results on the 2021 Base road network for the AM and PM peak hours. The
results of PM peak hour screenline analysis show more congested conditions than for the AM, especially east of
Creditstone Road (eastbound), east of Highway 400 (westbound), and north of Highway 407 (southbound). These
three locations are congested with V/C ratios more than 0.9 in the PM peak hour, while uncongested (V/C less than
0.8), in the AM peak hour. As has already been mentioned, the 2021 VMC road network excludes the Colossus
Drive extension across Highway 400, and as a result, the V/C east of Highway 400 shows congested conditions in
the area. Table 6.8 presents detailed screenline analysis to address the needs for the Portage Parkway Extension,
Colossus Crossing, and Langstaff Extension, and also to identify the number of lanes required for Creditstone Road
and Millway Avenue.

Table 6.8 shows that adding the Colossus Drive extension to the network and increasing east-west capacity helps to
reduce the congestion. Indeed, the PM Peak hour V/C ratio for the Highway 7 corridor, when the Colossus Crossing
is included, will drop from 0.70 to 0.60 in eastbound direction and from 0.81 to 0.70 in the westbound direction,
which is a considerable improvement in congestion levels. The other difference between the 2031 and 2021 road
network is the Langstaff extension, which is not included in the 2021 road network. The V/C ratio east of Creditstone
Road (eastbound) shows a congested level in the PM peak hour with a V/C ratio of 0.95. The westbound is also
close to congested conditions with a V/C ratio of 0.79. It can be easily seen that adding Langstaff to the network can
reduce considerably the level of congestion in the PM peak hour (the V/C ratio would drop from 0.95 to 0.59 in the
eastbound direction and from 0.79 to 0.49 in the westbound direction). The table also shows that the V/C ratios for
the AM peak hour will be similarly reduced by adding the Langstaff Extension to the road network. This proves the
need for Langstaff Extension, although it might not be a feasible project by 2021, given the need to negotiate with
CN Rail and secure necessary environmental and funding approvals. Therefore, it is recommended that the Portage
Parkway be included in the network, in the absence of the Langstaff extension. Tables 6.7 and 6.8 both show that
Portage Parkway extension to Creditstone Road does not considerably change congestion levels in the area. The
area with and without Portage Parkway should operate at acceptable conditions (V/C less than 0.8). Therefore, the
Portage Parkway Extension, strictly from a capacity perspective, is not needed within the short term period (to 2021).
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Table 6.7 2021 V/C Ratios for VMC Road Network in AM and PM Peak Hour
(Auto with Truck Volume/Capacity)

Screenline Definition Scrileonllne DIR [ AM Peak Hour PM Peak Hour
) EB
¢ | East of Creditstone Road 1
= WB
3 EB
@ East of Hwy 400 2
" wB
= EB
o East of Jane Street 3
) wB
=
= EB
z West of Jane Street 7
WB
NB
North of Portage Road 4
SB
NB
(%]
South of Port Road 6
.qE) outh of Portage Roa SB
=
8 NB
A North of HWY 7 ©
> SB
()
s
%) NB
8 South of HWY 7 10
SB
NB
North of HWY 407 5
SB
V/C Color Code:
0<V/C=<0.38 Green (Uncongested)
0.8<V/C=<0.9 Amber (Some Congested)
V/C>0.9 Red (Congested)

The results of the analysis presented in Table 6.8 also indicate that Creditstone Road with 2 lanes can
accommodate the number of trips in the area by 2021, if Millway Avenue is a 4-lane road. Beyond 2021 (by 2031),
the Millway Avenue extension will be required to provide greater network continuity in the area, particularly with the
presence of the bus terminal in the VMC core and numerous local bus routes serving the subway terminal.

Table 6.8  Sensitivity Analysis of 2021 Road Network for Various Road Network Assumptions

. ) Network Configuration for V/C AM Peak Hour PM Peak Hour
Screenline Location No. . .
Ratio Calculation
EB WB EB WB
. With Langstaff Extension 0.47 0.53 0.59 0.49
East of Creditstone Road 1 - ;
Without Langstaff Extension 0.75 0.85 0.95 0.79
. With Colossus Crossing 0.60 0.35 0.60 0.70
East of Highway 400 2
g Y Without Colossus Crossing 0.69 0.41 0.70 0.81
With Portage Parkway 0.31 0.35 0.39 0.35
East of Jane Street 3 -
Without Portage Parkway 0.40 0.45 0.51 0.44
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Table 6.8  Sensitivity Analysis of 2021 Road Network for Various Road Network Assumptions
(continued)

. . Network Configuration for V/C AM Peak Hour PM Peak Hour
Screenline Location No. . .
Ratio Calculation NB SB NB SB
Creditstone Road 2 lanes 0.24 0.27 0.39 0.32
North of Portage Parkway 4 -
Creditstone Road 4 lanes 0.21 0.24 0.35 0.28
Creditstone Road 2 lanes 0.38 0.45 0.63 0.53
South of Portage Parkway 6 .
Creditstone Road 4 lanes 0.34 0.41 0.57 0.48
. Creditstone Road 2 lanes 0.60 0.50 0.65
North of Highway 7 9 -
Creditstone Road 4 lanes 0.54 0.45 0.74 0.59
Creditstone Road (or Millway 0.46 048 0.77 041
. Avenue) 2 lanes
South of Highway 7 10 Creditstone Road and Millwa;
Y 0.42 0.42 0.70 0.37

Avenue 4 lanes

Figures 32 and 33 present the V/C ratios for north-south and east-west travel in both AM and PM peak hours. The
outbound traffic from VMC area to the south creates severe congestion on Jane Street (southbound) north of
Highway 407 in the PM peak hour. Apart from a few congested locations on major VMC entrance or exit roadways
in the PM peak hour, it can be seen that the VMC with a full network, (i.e., including the Colossus Drive extension
across Highway 400), would operate at acceptable traffic service levels in both the AM and PM peak hours (most
VIC ratios are under 0.8). The outbound trips along the Highway 7 corridor (east-west travel), in the PM peak hour
show congested conditions in the absence of the Colossus Crossing and Langstaff extension.

6.4.5 Conclusions

To sum up, the results of the analysis conducted and discussed above are summarized in Table 6.9. The table
presents the road improvements which have been proposed, coded and tested with the model, analyzed for the effects
or impacts, and our final conclusion indicating what improvements need to be included in the network, for which horizon
year, and the main rationale for each. The overall VMC road network recommended is shown in Figure 34.

Table 6.9 The Road Network Improvements Proposed for the Short Term and Long Term

The Reasons for including

Road Improvement 2021 2031 the Road in the Network
Portage Pkwy extension Yes + 1. Network Continuity
(east of Jane Street) 2. Congestion Reduction
3. Truck Route
Langstaff Extension - Yes 1. Network Continuity
(east of Creditstone Road) 2. Congestion Reduction
3. Transit service improvement
4. Truck Route
Langstaff/Highway 400 Interchange - Yes 1. Efficient Network Connection
Improvements 2. Truck Route
Colossus Crossing of Highway 400 Yes + 1. Network Continuity
2. Congestion Reduction
3. Transit service improvement
Millway Avenue Extension Yes A 1. Network Continuity
(South of Highway 7) 2. Transit Service Improvement
Creditstone Road Widening to 4 Lanes - Yes 1. Congestion Reduction
2

. Truck Route
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According to the analysis results, the Colossus Crossing is definitely needed to be included in the network by 2021.
The Langstaff extension is also required to be built by 2021, but it might not feasible to achieve within that
timeframe. In the absence of the Langstaff extension, it is recommended that at least the Portage Parkway
extension to Creditstone be in place by 2021 to meet the capacity requirements in this horizon year. Either of these
roads will improve the traffic congestion east of Jane Street. Millway Avenue extension (south of Highway 7) is not
needed from a traffic capacity point of view, although it will help to reduce the concentrated congestion around the
future subway terminal. Creditstone Road within the VMC needs to operate with 4 lanes by 2021, with the segment
to the north widened soon thereafter, likely dependent upon the timing of Langstaff Road improvements, either the
full interchange with Highway 400 or the extension across the CN rail yard. The improved Langstaff interchange is
considered a key part of the strategy to divert truck traffic from the VMC area and, as such, should be pursued as a
high priority.
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7. Supportive Strategies and Programs

Travel Demand Management is one of the key City-wide TMP elements that will be required to minimize the growth
in travel.

7.1 Travel Demand Management (TDM)

Transportation Demand Management (TDM) will be a critical component of a successful future transportation system
for the VMC. The goal of TDM within the VMC area will be to reduce the need to travel by auto during weekday AM
and PM peak periods. Objectives should, therefore, be focused in the following four areas:

Overall trip reduction (through initiatives to support telecommuting and 4 day work weeks);
Mode of travel shifts (from auto to transit, walking and cycling);
Time of travel shifts for necessary auto trips (from within to beyond peak periods); and

A wbd PR

Increases in vehicle occupancy for necessary auto trips (through car and van-pooling initiatives).

As part of an aggressive TDM strategy, specific programs should be developed that provide a combination of
incentives and disincentives to achieve these objectives. Smart Commute, an initiative of the Province and GTA
municipalities, is now being funded through Metrolinx and would be the appropriate co-ordinating vehicle. Smart
Commute is already active in Vaughan through the North Toronto/Vaughan Transportation Management Association
(TMA), and this effort could be more focussed on VMC employers. Strong support will be needed from the City of
Vaughan, as well as the Region of York through the development review and approvals process to ensure that the
VMC plan includes TDM initiatives.

Given the projected strong growth in future travel demand for the VMC area, the road network is expected to be
congested under any reasonable growth scenario. An aggressive TDM strategy is, therefore, essential to minimize
this growth in “demand”, since “supply” measures alone are not expected to completely satisfy demand.
Furthermore, the Colossus and Langstaff extensions are very costly improvements and for that reason their
implementation may be later than desired. Auto disincentives should include support for significant reduction in
parking supply requirements and for paid parking in the VMC (consistent with the recent study completed for the
City). A four pronged strategy is proposed, as follows:

1. Under the Smart Commute umbrella, establish an area-wide VMC Transportation Demand
Management thrust to promote expansion of existing successful TDM programs and to work with
VMC employers and the broader NTV TMA to help implement TDM programs, including pursuit of
telework initiatives, such as Calgary’s Work Shift program.

2. The City adopt the recommendations of the recent city-wide parking study, implement reduced auto
parking standards and new bicycle parking standards for new development and support charges for
parking along transit corridors and in centres and nodes, including the VMC.

3. The City require TDM plans for all development applications, and that such plans be integrated with
broader transportation impact studies and prepared by qualified consultants.

4.  The City require new commercial developments to provide cycle end-of-trip facilities, including
lockers, change rooms and showers.

5. Abold Active Transportation plan, including an extensive VMC bike network and pedestrian priority
zones as key components, as proposed in Figure 35 be supported by the City and Region.
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The recommended TDM strategy needs to be approved prior to, or concurrently with, the VMC secondary plan to
establish a strong TDM presence from the outset and facilitate the early approvals of significant VMC developments,
which in the short term may not have all of the necessary infrastructure supports in place. Allowing the status quo
(dominant use of automobile) to prevail before implementing the strategy may inhibit the implementation of the very
transit oriented developments needed to accelerate changes in travel behaviour, that ultimately will be essential for
the overall success of the VMC.

7.2 Transit Modal Split Target

Complementary to the TDM strategy proposed above, a transit modal split target for the VMC should be established.
The Region of York in its recent Update to its Transportation Master Plan has identified a transit modal split target of
50% for peak period trips in the peak direction for all four Regional Centres, including the VMC.

The EMME model developed for the City as part of the Vaughan Transportation Master Plan projects a transit modal
split of 41% for peak hour, peak direction VMC generated trips. While the model reflects the presence of new and
improved transit infrastructure and services, and deals with relative modal costs and travel times, it does not address
very well other transit supportive initiatives, such as transit service and fare integration, park-and-ride facilities,
reduced parking supply for developments, and other “softer” (more policy oriented) transit incentives.

Looking at experience elsewhere, the case of the North York Centre in Toronto is considered to be most relevant
and is instructive. There, the comparable figure observed in 2006 (as measured by results from the Transportation
Tomorrow Survey) is 45%. In this light and in view of the Emme/2 model limitations, the Region’s 50% target
appears reasonable and is supported. This target should be applied in VMC related studies of medium to long term
requirements. Regular surveys should be conducted as part of a broader transportation monitoring program (to be
developed as part of the City’s TMP) to track transit modal split over time.

7.3 Truck Strategy

There are a large percentage of heavy vehicles in the traffic composition, as recorded at key intersections within the
VMC study area. The concentration of industrial development within the study area, the major inter-regional
commercial route catering of Highway 7 to heavy vehicle traffic and the influence of Highway 400 and 407 (both
Provincial truck routes) are some of the reasons for this large percentage of heavy vehicles.

Regardless of the time period, the majority of the heavy vehicle traffic passes directly through the study site along
Highway 7, Weston Road or Jane Street as opposed to originating in or destined to areas in the VMC. This
suggests that if alternative links to these heavily travelled corridors could be developed, heavy vehicle traffic may by-
pass the VMC area all together, or at least Highway 7 within the VMC node.

The restriction of heavy vehicles from Highway 7 between Creditstone Road and Highway 400 can be largely
supported by diverting traffic to Portage Parkway and Interchange Way / Colossus as presented in Figure 36. A
more detailed and comprehensive truck strategy should be developed as a priority.

7.4 Commuter Parking (Park-and-Ride)

Normally, park-and-ride facilities are provided at subway terminals to facilitate access to, and enhance the utilization
of, capital intensive transit infrastructure. This has certainly been the experience in Toronto. However, in the case
of the Spadina subway extension, the VMC as the City’s major growth centre and future downtown, is not
considered an appropriate location for large formalized park-and-ride facilities. The VMC developments will
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generate very significant amounts of weekday peak period traffic on their own, and the added surcharge due to large
park-and-ride facilities would only tax the road system further. In recognition of this fact, park-and-ride facilities are
being provided at the other two new stations serving Vaughan. At the Steeles West station some 1900 spaces are
to be provided in the adjacent hydro corridor, and a further 600 spaces are to be provided at the Highway 407 station
accessed from Jane Street.

Notwithstanding these provisions, there will be some demand for subway-related parking in the VMC to serve
catchment areas to the northwest, north and northeast. While some of this demand may be accommodated by
regular commercial parking in the VMC, opportunities should be investigated to provide formal park-and-ride facilities
to the north of the VMC and connect them to the VMC station by frequent regular or special shuttle bus services.
Furthermore, there are some access restrictions associated with the park-and-ride facilities at the Steeles West and
Highway 407 stations that would support provision of additional facilities to the north of the VMC. Specifically, trips
using Highway 400 cannot access Highway 407 to exit at Jane Street, and the Steeles/Highway 400 interchange
currently only serves trips to and from the south. So, for example, trips using Highway 400 from points north of
Vaughan will not be able to easily access these planned park-and ride lots.

As aresult, it is proposed that the City, together with the Region and York Region Transit explore opportunities for
remote park-and ride facilities that can be easily accessed from Highway 400. A preliminary review suggests that
there might be opportunities in the Jane corridor at Rutherford Road (in conjunction with Vaughan Mills Mall) and at
Major Mackenzie Drive (in conjunction with Canada’s Wonderland theme park). In both cases, shared use parking
schemes should be investigated, given the large amounts of surface parking already in place, much of which is not
used during weekdays (when park-and-ride is needed). Both Vaughan Mills Mall and Wonderland are conveniently
accessed from Highway 400 as shown in Figure 37 and could be served conveniently by Jane Street bus service,
which would feed the subway at the VMC station. It is noted that there is an existing carpool lot at the Highway 7/
Highway 400 interchange (southwest quadrant) and it may have a limited ability through a VIVA connection or
shuttle bus to accommodate some park-and-ride demand.

In the short to medium term, there may be opportunities to develop interim park-and-ride facilities within the VMC.
These opportunities should only be pursued in the context of a broader VMC parking strategy, which would
comprehensively address all parking issues and ensure that stand-alone park-and-ride facilities are phased out over
time as the more important vehicular access needs of VMC developments are fulfilled.
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8. Implementation Strategy

While more detailed analysis is to be completed as part of the follow-up joint study with the Region, an overall
implementation strategy has been formulated. This centres around the two critical long-term objectives of achieving
a significantly higher transit modal split (target of 50% for peak hour, peak direction VMC trips) and diverting as
much heavy truck traffic as possible from Avenue 7.

The transit modal split objective will be advanced significantly with the arrival of the Spadina Subway, a committed
and fully funded project, scheduled for completion by late 2015. This is expected to trigger substantial development
activity resulting in a significant increase in auto traffic in the short term as well as new transit ridership. With the
arrival of the subway to the VMC, there will also be a restructuring of YRT bus routes to feed the new terminal
station, which will increase the overall transit accessibility of the VMC for Vaughan and other York Region residents.
In the medium term (2016 — 2021), the VIVA Highway 7 BRT service is planned to be extended westerly to Pine
Valley Drive, providing an east-west rapid transit service complementing and feeding the Spadina Subway. This will
represent a second major milestone in upgrading transit service to the VMC.

On the road network side, the top priorities should involve network accessibility and capacity improvements that will
provide alternate routes to Avenue 7, thereby helping to transform this major east-west facility from an auto and
truck oriented highway to an urban arterial accommodating all modes of travel. While a detailed implementation plan
is yet to be developed (as part of the study with the Region), short-term improvements should include the extension
of Portage Parkway east of Jane Street to Creditstone Road, widening of Creditstone Road from Avenue 7 to
Portage Parkway, construction of Highway 400 interchange improvements at Highway 7 (similar to previously
referenced Links 4 and 5) and at Langstaff Road. Medium-term projects would include the Colossus Road crossing
of Highway 400. In the longer-term the extension of Langstaff Road across the CN rail yard would benefit not just
the VMC, but also the broader Highway 7/Rutherford corridor.

Depending on how quickly some of the proposed short-term road network improvements can be advanced, and the
timing and scale of new developments, the existing road network may be stressed over the next few years. This
“short-term pain” should be tolerated in recognition that major changes in travel behaviour are essential and that
significant transit improvements are committed for short to medium term implementation (i.e., Spadina Subway
extension and VIVA Next Avenue 7 BRT service). TDM initiatives and a comprehensive parking strategy will also be
necessary to help change travel behaviour, and these can alleviate the pain. A TDM plan should be developed and
implemented with the guidance and support of Metrolinx, the Region of York, and the Smart Commute North
Toronto/Vaughan TMA.
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2. Extracts from Presentation:
Workshop #2 (September 30, 2009)

3. Extracts from Presentation:
Open House #1 (March 8, 2010)

4. Transportation Presentation:
Open House # 2 (April 19, 2010)
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Agril 16, 2010

Michael Friesi

Manager, Development Engineering
City of Vaughan

2141 Major Mackenzie Drive
Vaughan, Ontario, LGA 1T1

Dear Michael;

Project No: 60145887

Regarding: Millway Avenue Functional Assessment and Plan, Avenue 7 to Portage
Parkway

Introduction and Background:

Further to your request, AECOM Canada Lid. is pleased lo submit the results of a functional
assessment of the Millway Avanue realignment between Avenue 7 and Portage Parkway o beller
accommadate transit needs and future redevelopment in the Vaughan Metropolitan Centre (VIMC).

The proposed subway terminal al Avenue 7 and Milway Avenue is a parl of the Spadina subway
extension, extending from Downsview Station in Toronto to VMC. The alignment of the subway is 1o
fallow the approodmate alignment of Milway Avenue, with the terminal station extending for aboul 2
blocks north of Avenue 7 and teil racks beyond thal Based on our analysis of the fulure
transpartation needs of the VMC, efficient traffic operations and the high level functionality of Millway
Avenue north of Avenue T are crifical to providing for & successiul Metropolitan Centre.

Approach and Methodology:

It should be noted thal in order to evaluale the feasibilily and address land requiremenis we
developed a prefiminary plan, which conforms o Gily of Vaughan standards. Our plan is based on
available survey information from the City in the form of CAD file and scanned drawings, hard copy
drawing of the fuiure subway station, and Urban Sirategies Inc (US1) CAD file wilh the VMG road
network information. Mo new surveys were conducted and the study results should be reviewed
within the limitations of this approximate information.
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Design Griteria and Assumptions:

The Design Criteria were based on the City of Vaughan design guidelines and standards and the
Transportation Association of Canada (TAG) Geometric Design Guide for Canadian Roads (1999).

In order to meat minimum design and safely requirements the following standardsfassumplions were
made:

design speed: 70 Km/h (50 Km/h posted)

traffic conirol for nesw Millway Avenue ! Applemill Road mtersection: Traffic Signals
cross seclion: 4 lana with laft tum lanes at inferseclions

generous boulevards as proposed by Urban Strategies Inc.

Millway Avenue i proposed to be redesigned fo continue to connect Avenue T and Applemill Road,
which Is to be extended eastery io a signalized infersection ai Jane Streel. N would provide
secondary vehicular access from Jane Streel, Porlage Road and Avenue 7 to support future
developments along both sides of Millway Avenue, although no direct development access from
Milhway Avenue should oocur batween inlersections with municipal roads. 1t should be noted that the
Millway Avenus/Applemill Road inlersection is a prime candidate for signalization, and this is
assumed in the functional plan, The functonal plan matches the Highway 7 north limit of ROW, as
wed| as with the south ROW limit al Porlage Parkway,

Assessing the functonal requirements we developed a functional plan for the fulure Millway Avenue,
which identified the roadway alignment and the right of way requirements to permit the design and
construction to acceplable City standards, Consideratbon was ghven 1o safely standards with regards
o a new access pointsfintersactions onlo Millway Avenue, including the proposed VMO road nelwork
based on Urban Strategies latest plan (three intersections with Millway Avenue bebween Avenue T
and Portage Parkway including the realignment of Applemill Road which is to bo extended easterdy o
Jane Streel),

Milhway Avanue Features and Configuration

Millway Avenue is designated as a Collector Road in Vaughan's new Official Plan and in the VMG
secondary plan, It would provide secondary vehicular actass from Jane Sireel, Porlage Parkway and
Avenue 7 1o suppart fulure developments along both sides of Millway Avenue. The proposed Milkvay
Avenue cross section contains four (4) through lanes on Millway Avenue north of Avenue T, togelher
with left turn lanes at signalized or fulure signalized intersections. A 33 matre Right-of-Way (ROW) is
necessary to accommodate the proposed cross section, excuding the 3 metres of subway exclusion
zong on the east side of the subway box.

As the Millway intersection with Avenue 7 is one of only a few locations along Avenue 7 thal can be
signalized, Millway Avenus is expected to carry relatively high levals of Centre generated peak pariod
traffic, and must therefore be designaled and designed as a collector road in Vaughan's new Official
Pian and in the VMC secondary plan. Al the same time, it must be recognized thal a balance
between traffic movement on Millway Avenue and transit terminal raffic (incuding pedestrians and
cyclists accessing the sulvway lerminal) is necessary to support the overall smooth functioning of the
VMC transporiation nebwork.
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As Busiraied in Plate No.1, Millway Avenue will remam approximate 510 m in length with @n
accaptable geometry for the road classification and function, The proposed cross-sechons for the
Millway Avenue immediately north of Avenue 7 is illustrated in Plate No. 2,

The proposed Millway Avenue is proposed to consist of the following:

33.0 m Right-Of-Way

4.8 m centre fum lane (including concrele islands)

1. & m dedicated on road cycling lane on both sides of Millway Avenue

Milleray Avenue exclusive scuthbound and northbound left turn Eane al all infersechons
bwo traveling through lanes (3.3 m and curb lane 3.5 m} in each directian

&% & & &

it is proposod that the Millway Avenue/Applemill Road interseciion s signalized with exclusive 3.3 m
loft twrn lanes on Applemill Road Lo facilitate higher traffic volumes on Applemill Road, The
intersection of Vaughan Street and Millway Avenue and the local Street/Millway Avenue (soulh of
Portage Parkway) are proposed 1o have shared lefithroughiighl turn lanes on both local street
approaches.

The ntersection of Applemil Avenue and Jane Streel (5 also proposed fo be signalised and will
faciitale bus accesslegress o and from the proposed bus terminal. While most routes will access
Applemill Avanue via Jane Stresl, some will use Millway Avenue. All bus sccess to the terminal will
be toffrom Applemill Road, via a driveway in public conirol,

Podestrian and Cyclist Facilities

In order to create a superior urban emvironment, opportunities o maximize the number and continuity
of pedestrian and cycling pathways musl be soughl The ullization of the YMC walkway and cycling
network will not only depend on development within the VYMC study area, but also the level of
connectivity between the VMC and the surrounding developmant areas (through the use of broader
regional based cycling lanes, routes and off-road palthways). Without these exiernal connections,
pedestrian and cyclist activity would be limited primarily to those trips onginating in and destined 1o
areas within the VMC, It is recognized howeaver, that confident urban cyclists will also use majar high-
speed arleral roadways such as Avenue Seven and Jane Streal even when they are widened to 3
tanes per direction with on-street bike lanes,

In general, s Wlustrated on the attached Plale No. 2 pedestrians will be facilitated on sidewalks along
both sides of all Millway Avenue, Sidewalks would generally be located betwean the curb and
property line with a provision within this pedestrian precinct for appropriate landscaping, street
furmiture and other street elements.

On-road cycling lanes are a portion of a roadway which is designaled by painted lane markings,
roadside signage, paimed pavement symbols and possibly indicated on maps for the exclusive use of
cychists, Cycling lanes are lypically one-way facilities located on both sides of a bi-directional
roadway. They are used o guide cyclisis through difficult traffic siluations or to establish a constant
graphic reminder to molorists that cyclists are authorized users of that specific lane. Cyclists are
integrated with molorisis al Inersections where cycling lanes are discontinued.
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Based on our assessment and discussion with the Cily dedicaled on-road cycling lanes are
recommended on Milway Avenue extending from Portage Parkway lo Peelar Road, The proposed
on road cycling lanes on Millway Avenue are consistent with the lalest Regional and City's bicycle
master planinetwork and will provide bicycle lane continuity within a comprehensive area network
which includes the following other dodicaled lanes:

dedicated on-road cycling lanes along Avenue Soven
dedicaled on-road cycling lanes on Jane Stresl
dedicated on-road cycling lanes on Edgeley Boulevard
dedicaled on-road cycling lanes on Porlage Parkway

The cyding route in particular is intended to be used by people with varying degrees of confidence
and cycling ability, some of whom would be intimidated cycling on major collectors or multi-ane
arierial roadways: padestrians would be accommodated along all roadways on adjacant sidewalks
ard thus would be separate from cyclists,

Proparty Impacts:

As illustrated on the Plate Mo, 3, the implemeniation of the proposed Millway Avenue realignment
betwean Avenue 7 and Portage Parkway will have impacis on adjacent land cwners; however no
significant environmental impacis are anticipated. As shown on the drawing the existing Milway
Avenus ROW south of Porlage Parkway on the east side will no longer be required. In order [o
accommodate the Milway Avenue realignment, significant property needs to be protecied and
acquired. In addition, as illustrated on the drawing, additional ROW also needs o be acquired for the

subway projecl.
Conclusion

The imporance of the Vaughan Melropalitan Centre to the City of Vaughan Is very significant. The
VMC will become the focus of the Cily = a thriving mixed-use urban area with the full range of
commercial, office and residential developments = and will effectvely become the "downiown” of
Vaughan and the nucleus through which connections to Woodbridge, Klainburg, Maple and Tharnhill
will be soughl. The identity that the VMC assumes over time will depend on the human (raved
experiences and quality of connactivity thal can be generaled by ils planners.

The proposed subway terminal at Avenue ¥ and Millway Avenue is a key to transforming the VMC
into @ ransit and pedestrian supportive environment, The new standards should recogmse that
pedestrians (and cyclisis) are legitimate users of the streel and that their needs must be balanced
against thosa of motorists.

To provide an east-west and north-south cycling spine through the VMC node, dedicated on-road
cycling lanes have been introduced along Millway Avenue {one cycling lane per direction) to allow for
cyclists immedialely adjacent to the main stream of fraffic. From a safety perspective, this is
preferred o separale boulevard lanes as it fosters the relationship between cyclists and motorisis,
with each becoming more aware of the other. [t also aliows cyclists (o merga into and through other
traffic lanes o make the necessary lums.,
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The proposed cross section of Millway Avenue will accommodale a 5 lane cross seclion with two
traveling lanes in each direction and lefl lurn Eanes at intersections.

Since the Millway Avenue inlersection with Avenue 7 is one of only a few locations along Avenuae 7
that can be signalized, Millway Avenue is expected to cary relatively high levels of Cantre generated
peak period iraffic, and must therefore be designated and designed as a collector road in Vaughan's
new Official Plan and in the VMC secondary plan. Due to its proximity to the subway terminal, the
right-af-way however neads 1o be somewhal wider.

In ordar 1o facilitale higher traffic volumes on Applemill Road, the Millvay AvenuelApplemill Road
intersection s proposed 1o be signalised. Al the same lime, it must be recognized thal a balance
between fraffic movement on Millway Avenue and transil leeminal traffic {including pedesinans and
cyclisls accessing the subway terminal) is necessary io support the overall smooth functioning of the
VMG transporiation network.

Wa look forward to confinuing to assist you with VMC refated work and woukd be pleased 1o discuss
any of he foregaing al your convenience,

Sincersly,
AECOM Canada Lid.

g =2 %—ke—tQ.—

Dick Gordon, P.Eng.. MCIP, RPP

Manager, Transportalion Planning
Dick. GordoniDascom,. com

MD;
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Statement of Qualifications and Limitations

The attached Report (the “Report”™) has been prepared by AECOM Canada Lid. ("Consultant™) for the
banefit of the dient (*Client”) in accordance with the agreement batween Consultant and Client,
including the scope of work dolailed thenein (the "Agreemeant”).

The information, dats, recommaendations and conclusions contained in the Report;

« are subject 1o the scope, schedule, and other constraints and limitations in the
Agreament and the qualifications contained in the Report [ihe “Limitations™)

* represent Consullant's professional judgement in ght of the Limitations and industry
standards for the preparation of similar reports

= may be based on information provided 1o Consultant which has nol been indepandently
verified

& have not bean updaled sinca the date of issuance of the Reporl and their accuracy is
limited to the time peried and circumstances in which they were collecied, processed,
made or issued

#* musi be read as a whobe and sections thereol should not be read out of such contect

were prepared for the specific purposes described in the Report and the Agreement

# in the case of subsurface, environmantal or geclechnical conditions, may be based on
limited testing and on the assumption that such conditions are unifarm and nol variable
either geographically or over lime

Unless expressly stated to the contrary in the Report or the Agreement, Consultant:

& ghall not be responsible for any events or circumstances that may have ocourred since
thie data on which the Report was prepared or for any inaccuracies conainad in
idormation thal was provided o Consultant

* agrees that the Report represents its professional judgement as described above for the
specific purpose described In the Report and the Agreement, but Consultamt makes no
olher representations with respect to the Report or any part thereof

* inthe case of subsurface, environmental or gectechnical conditions, is not responsible for
variability in such conditions geographically or over tima

The Report is to b treated as confidential and may not be used or relied upon by third parties, except
» a5 agread by Consullant and Cliant
& a5 required by law
¢ for use by governmantal reviewing agencies

Any usa of this Report is subject 1o this Statement of Qualifications and Limitations. Any damages
arizing from improper use of the Report or parts thereof shall be borme by the party making such use,

This Statement of Qualifications and Limilations is altached lo and forms part of the Report
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Appendix IV

Preliminary Assessment of
Road Network Improvements
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Appendix V

Colossus Extension Profiles
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Appendix VI

Halcrow Documentation
on Model Runs

1. Vaughan Sub-Area Model
Technical Report

VMC Tech Note

3.  Sensitivity Analysis of VMC Road
Network for Colossus Crossing,
Langstaff Extension, and Langstaff
Interchange Improvements

4. 2031 Base Road Network
EMME Results Package,
AM and PM Peak Hour

5. 2031 Road Network Alternative
EMME Results Package,
AM and PM Peak Hour

6. 2021 Base Road Network
EMME Results Package,
AM and PM Peak Hour
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1. Vaughan Sub-Area Model
Technical Report
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City of Vaughan

Transportation Master Plan Study
Vaughan Sub-Area Model (VSAM)
Draft Technical Report

Contents Amendment Record

This report has been issued and amended as follows:

Issue Revision Description Date Approved by

1 Draft Final Report 6/11/09 DFC






Vaughan Sub-Area Model (VSAM) Draft Technical Report

Contents
1 Introduction
1.1 Background
1.2 Key Tasks
1.3 Deliverables
1.4 Report Organization
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1 Introduction

1.1 Background

As part of the on-going Vaughan Transportation Master Plan (TMP) Study, Halcrow was
commissioned by the City of Vaughan and the prime consultant, AECOM, to develop a
sub-area travel demand model for the City of Vaughan based on a local refinement of the
York Rapid Transit Plan (YRTP) regional model. For the purposes of this TMP Study,
Halcrow refined, updated and validated the YRTP model to a 2006 base to reflect the more
current travel habits and traffic count information specific to the study area. This new
Vaughan Sub-Area Model (VSAM) will be used to evaluate future transportation
infrastructure requirements for the City of Vaughan in the long and short terms (2011, 2021
and 2031), in support of the study objectives to encourage public transit use, alleviate
congestion and promote liveable street networks and neighbourhoods within the City. The
model will also be used by the City Staff for their in-house traffic forecasting after
completion of the TMP Study. This technical report documents the VSAM development
and validation process as well as the resulting forecasts generated for this study.

1.2 Key Tasks

Some of the key tasks involved in the VSAM model development and validation are
described below:

. Refined traffic zone system within the City of Vaughan to provide more
realistic representation of the network and of walking distances to transit
stations/stops;

. Updated the existing YRTP model base year from 2001 to 2006 on the
latest EMME 3 platform;

. Added local collector roads which are under the jurisdiction of the City of
Vaughan for local traffic diversion and infiltration analysis;

. Improved the YRTP modelling process to provide more reliable auto traffic
and transit ridership forecast;

. Validated the model results at the screenline level for the base year 2006;

. Developed a PM model based on the calibrated AM model to estimate
future PM peak hour auto traffic demand; and

. Developed future 2031 base model using updated land use and
demographic data, road networks and external matrices.
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1.3 Deliverables

The following deliverables were prepared for this VSAM study:

. A refined sub-area model for the base year 2006 and 2031;
. 2006 and 2031 auto and transit base networks;

. An enhanced model input preparation spreadsheet to incorporate land use
and other necessary zonal data; and

. A set of EMME macros for implementing base and future year model runs.

1.4 Report Organization

This report is organized into six sections. Section 2 describes the model structure, model
updates and model inputs for the 2006 base year. Section 3 presents the validation
results for the AM model. Section 4 describes the PM modelling approach, shopping trip
analysis and the PM model validation. Section 5 summarizes the 2031 model
assumptions and the resulting forecasts. Finally, Section 6 provides a summary and
conclusions.
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2

2.1

2.2

AM Model Development

Introduction

This chapter documents the model development and validation of the AM Vaughan Sub-
Areal Model (VSAM). This chapter is organized into five sections:

. Section 2.2 describes the YRTP and Western Vaughan IEA model

. Section 2.3 provides an overview of the VSAM model

. Section 2.4 documents the model update process

. Section 2.5 describes the traffic zone system and demographic inputs

. Section 2.6 describes the road and transit networks

YRTP and Western Vaughan IEA Models

VSAM is an updated version of the YRTP regional model, which is a traditional 4-Stage
EMME/2-based model developed by IBI Group for the York Region Rapid Transit Plan
(YRTP) Study in 2003. The YRTP model was designed primarily for forecasting transit
ridership on the proposed rapid transit lines along the Yonge Street and Highway 7 rapid
transit corridors at the time of the study. It has the capabilities to model three trip purposes
including work, school and other trips during the AM peak period (6AM-9AM) by the
motorized travel modes.

The YRTP model uses the standard 2001 GTA traffic zone system developed by the Data
Management Group, with enhanced zonal detail in the transit-oriented intensification areas
to better reflect variations in walk access to transit stops. This multi-modal model was
originally calibrated using 2001 travel data collected as part of the 2001 Transportation
Tomorrow Survey (TTS) and 2001 traffic and transit count information. It estimates peak
period traffic demands for the base and future horizon years at the arterial and collector
road level within the Greater Toronto and Hamilton Area (GTHA) as well as transit
demands for planned rapid transit facilities and feeder bus routes.

In the fall of 2007, Halcrow was commissioned by York Region and UMA (now AECOM) to
update the YRTP model and provide travel demand forecasts for different auto and transit
network alternatives in support of the Western Vaughan Individual Environmental
Assessment (IEA) Study. While the traffic zone system of the YRTP model was retained,
demographics and networks were updated to 2006 base for the Western Vaughan IEA.
The resulting 2006 trip matrices were validated against the 2006 TTS and traffic
assignment were checked against 2006 traffic counts. Given the full 4-stage multi-modal
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2.3

23.1

2.3.2

modelling capability and the geographic similarity of the revised Western Vaughan IEA
model, it was the logical choice as the basis for the VSAM.

VSAM Overview

Modelling Approach

VSAM is a standard travel demand model that estimates the overall trip-making decisions
of individuals within the GTHA. Such models are often referred to as “macroscopic”
models. The techniques used and degree of detail of model results are in sharp contrast
to traffic simulation or “microscopic” models that simulate the expected behaviour of
individual trip makers as they negotiate their respective paths through a section of the
transportation network.

The principal inputs to VSAM are:
. Land use (e.g. population and employment information by traffic zone)
. Road network (e.g. number of lanes, lane capacity, etc.)
. Transit network and services (e.g. route alignment, stops, headways, etc.)

. Economic and travel cost data (e.g., value of time, vehicle operating costs,
parking costs, transit fares, etc.)

The model outputs are forecasts of travel volumes and times and out-of-pocket costs by
travel mode for:

. All origin-destination pairs
. Each roadway link in the coded road network

o Each transit line segment in the coded transit network

VSAM is a multi-modal transportation model that estimates travel demand in the following
steps:

. Trip generation
. Trip distribution
. Mode split

o Trip assignment

These steps are covered in the following sections in more detail.

Trip Generation

Trip generation equations estimate the number of trips produced and attracted by each
traffic zone during the AM peak period based on demographic data, trip rates and
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calibrated regression equations for the following major trip purposes and the
corresponding sub-categories:

. Work trips for 3 occupational groups (Office / Manufacturing / Professional)
. School trips (Secondary / Post-secondary)

) Other trips

External trips with an origin or destination outside the GTHA are not modelled specifically
in VSAM as they were extracted directly from the 2006 TTS data with a standard growth
rate assumed for future years. These external trips are added to the internal trips after the
mode split stage and prior to the trip assignment procedure.

2.3.3 Trip Distribution

The trip distribution sub-model estimates the number of person trips travelling between O-
D pairs for each trip purpose. For work trips, distinct trip distributions are estimated for 3
occupational groups. Gravity models are calibrated to estimate work trip distributions
through a multi-step process involving calculation of travel costs between O-D pairs and
the corresponding impedance or “friction” factors that describe the propensity to travel
between different locations. The friction factors are then incorporated in a balancing
algorithm to convert the resulting trip production and attraction vectors from the trip
generation stage into full O-D matrices for each occupation group. This process ensures
that work trips are sensitive to changes in transit level-of-service and traffic congestion as
the gravity model utilizes the auto and transit travel time between O-D pairs. It should also
be noted that the work trip distribution models also use K-Factors to adjust for a significant
undersimulation of travel to the Toronto CBD.

For school and other trips that are relatively less sensitive to traffic conditions on roads, a
Fratar balancing process was used instead of the gravity model approach in estimating
home to school and other, non-work, O-D matrices.

2.3.4 Mode Split

A multinomial logit sub-model is calibrated to estimate the percentage of work trips by the
following motorized modes:

. Auto driver

) Public transit with walk access

. Public transit with auto access (Park/Kiss-and-ride at subway stations)
. GO Rail with walk or public transit access

o GO Rail with auto access (Park/Kiss-and-ride at GO Rail stations)

The following input variables are used in the multinomial logit formulation:
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. Level-of-service and cost (e.g. In-vehicle travel time, auto operating cost,
parking cost etc.)

. Transit supportive land use variables (e.g. Urban density, land use mix etc.)

. Percentage of households without auto access estimated by an auto-
ownership sub-model

A standard logit function is used for estimating modal share for post-secondary school trips
while observed modal split rates for each planning district are used for secondary school
and other trips.

235 Trip Assignment

Trip assignment is the final step of the 4-stage modelling process. A standard generalized
cost equilibrium auto assignment is implemented in this stage to model route choices for
the auto drivers as well as transit patronage based on the weighted generalized cost (i.e.
travel time and cost) between each O-D pair. These travel times for auto and transit were
estimated using volume-delay functions and transit time functions that are described in
Section 2.6 of this chapter. Park-and-ride trips are also assigned onto the auto sub-
network in this stage to allow potential users to access all the commuter parking lots for
transit stations within the GTHA (e.g. TTC Finch Station). Peak hour auto traffic are
estimated for assigned traffic by applying appropriate peak hour factors (PHFs) that reflect
observed peaking characteristics for the auto mode.

The YRTP model does not model high-occupancy vehicles (HOV). VSAM represents HOV
lanes by assuming two thirds of the capacities of the general purpose lanes in order to
reflect lower traffic usage in the trips assignment stage. Trucks are not modelled in VSAM.
Observed truck percentages on specific roadways or classes of roadway can be applied to
the assigned auto volumes manually (post-model run) to estimate the approximate impact
of truck volumes on traffic conditions.

2.3.6 Modelling Process

The modelling process is iterative, involving the recycling of outputs to achieve
“convergence”. For example, travel times or travel costs are the key inputs for the trip
distribution process. Whenever significant changes occur that affect travel times or travel
costs in the trip distribution stage, the subsequent modelling procedures (i.e. mode split
and trip assignment) are also affected. Therefore, the model must be cycled multiple times
until input travel times in the trip distribution stage and the resulting output times generated
from the trip assignment stage are consistent in order to achieve model convergence. It
has been tested that four cycles are sufficient for the VSAM to meet the convergence
criteria.
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24.1

24.2

243

The model structure and calibration parameters of the YRTP model were largely preserved
in VSAM. For more details regarding modelling methodology and calibration parameters,
please refer to the following documents prepared for the YRTP program:

. Ridership Forecasting Model Development Draft Report, July 2003
. Ridership Forecasting — Model Development Report: v1.1, Dec 2003

. YRTP Model User’'s Manual v1.11, Feb 2005

Model Update

Background

As a forecasting tool designed for transit service planning, the YRTP model was calibrated
specifically to provide ridership forecasts during the AM peak period with traffic zone
refinement focused primarily in the rapid transit corridors along Yonge Street and Highway
7. Given its coarse traffic zone system outside the designated rapid transit corridors and
its inability to forecast PM traffic (when travel demand is highest due to additional
discretionary trips on the local roads), the YRTP model is not suitable for generating
detailed traffic and ridership data for the network assessment required by this TMP study.
To address these specific issues, Halcrow developed a sub-area model, VSAM, based on
the existing YRTP model to produce more reliable traffic forecasts in local development
areas within Vaughan for both AM and PM periods. The following sections document the
VSAM update process.

Traffic Zone Refinement

In consultation with City Staff and the study team, traffic zones within the City of Vaughan
were refined to produce a more detailed network and a more precise depiction of walk
distances to transit stations/stops. Centroid connectors for trips coming in and out of traffic
zones were also adjusted to ensure appropriate vehicle loading to road network for these
refined traffic zones. Total number of traffic zone within the City increased from 124 in the
YRTP model to 185 in VSAM, with 61 new zones added as a part of the refinement
process.

Demographics Update

2006 to 2031 population and employment estimates for the entire York Region at the 2001
TTS traffic zone level were provided by the Region’s Planning Department for the use of
this study. However, these numbers did not reflect the anticipated growth or intensification
within the City, particularly for the focused study areas (e.g. Vaughan Metropolitan Centre,
Vaughan Mills and Woodbridge Core areas). As such, additional land use re-allocation
was undertaken by Halcrow in close collaboration with Urban Strategies Inc. and the City
Staff, to incorporate the City’s latest growth scenarios, to update demographics for each
2001 TTS traffic zone, and to disaggregate the demographic and other land use data for
the VSAM refined traffic zones.
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24.4

245

24.6

Auto and Transit Network Refinement

Network coding for the 2006 auto network within the City was validated using 2007 aerial
photos available on the York Region Geomatics Branch website to ensure proper
representation of road alignment and lane configuration’. Travel speeds and road
capacities within the City were also vetted for reasonableness. Transit route alignment,
stop location and frequency were verified using published schedules provided by York
Region Transit (YRT) and GO Transit for all transit routes that traverse Vaughan. Selected
local collector roads that are under the jurisdiction of the City were coded in the VSAM in
consultation with City Staff to allow for analysis of local traffic diversion and infiltration.
Volume delay functions for estimating travel times on 407ETR were updated to reflect
2006 toll costs and estimated value of time.

PM Model Development

In order to address the need for PM peak period forecasts (when traffic loads are the
highest for the day), a PM model was developed to estimate base year and future PM
peak hour auto traffic demand based on the calibrated AM model. This PM model was
developed by a procedure that transposes and factors AM auto driver matrices to PM
based on relationships between the AM and PM trips by purpose, as identified from the
2006 TTS data. More importantly, this new PM model has the capability to estimate local
shopping or pass-by trips for shopping centres or retail stores based on the number retalil
jobs for each individual traffic zone. This feature greatly improves the robustness of the
PM peak forecasting results as large numbers of discretionary trips are made during the
afternoon peak period, which cannot be adequately accounted for with the transpose and
factor method.

Model Validation and Fine-Tuning

AM and PM trip matrices estimated by the VSAM were compared to the observed 2006
TTS data, and assigned traffic volumes in the VSAM were validated against observed
traffic counts for each individual screenline station. Based on these validation results, an
adjustment matrix was developed, after successive testing, to account for differences
between the forecasted and observed 2006 AM and PM auto driver trips. Effectively, this
matrix reflects the variations in trip generation rates (from the average rates used by the
model) that are observed for specific land uses within the study area. This refinement
significantly improves the accuracy of the model in the base year and is applied to all
horizon year scenarios.

The following sections describe the model inputs required for the forecasting process.

! York Aerial Photographs. York Region. Available at <http://maps.york.ca/imf/imf.jsp?site=geoRegOrtho>
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2.5 Traffic Zone System and Demographics

251 Traffic Zone System

The standard 2001 TTS traffic zone system developed by DMG divides the entire GTHA
into 1,717 traffic zones with 103 zones located within Vaughan. Some of these 103 traffic
zones along Yonge St. and Highway 7 have been split in the previous YRTP Study, which
increased the total number of traffic zones in Vaughan to 124 for the YRTP Model.
However, the level of traffic zone detail in the YRTP model was not sufficient for the sub-
area modelling in Vaughan. A more refined sub-area zone system was therefore redefined
in conjunction with the City, to better model the zonal access points throughout the city.
As a result of this traffic zone refinement process, a total of 60 traffic zones were added in
the VSAM, with the YRTP traffic zone system was maintained outside of Vaughan. The
VSAM has a total of 1,885 traffic zones, with 184 zones in Vaughan, and 26 external traffic
zones that represent trips coming from and to areas outside of the GTHA,. Table 1 shows
the traffic zone number assigned for each zone group and Figure 1 illustrates the
Vaughan sub-area zone system.

Table 1- VSAM Traffic Zone Numbering System

VSAM Study Area Tz # Range
Vaughan 1006-1103
Vaughan (VSAM Split) 6001-6140

GTA Region Tz # Range
City of Toronto 1-481
Durham Region 501-765
York Region 1006-1353
York Region(VSAM Split) 6001-6319
Peel Region 1501-1753
Halton Region 2001-2197
City of Hamilton 2501-2670
External Zones 4000-4410
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25.2

Figure 1- VSAM Traffic Zone System Map
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Land Use (Population and Employment)

Current and future year population and employment by traffic zone are key inputs to the
VSAM model. For the base year (2006) VSAM, the latest population and employment data
for the City of Vaughan provided by the City’s Planning Department at the 2001 traffic zone
level were utilized for the City, and the comparable data assumed by York Region for the
YRTP model were adopted for areas outside Vaughan.

Since traffic zones within Vaughan have been refined in detail for better network
representation, manual allocation were undertaken in collaboration with Urban Strategies
Inc. and City Staff to distribute 2006 population and employment estimates at the 2001
traffic zone system to each smaller and refined zone. Split percentages used to distribute
zonal employment into sub-categories (office / manufacturing / professional) in the YRTP
model were retained for the VSAM. Table 2 summarizes the 2006 population and
employment estimates for Vaughan and GTHA municipals.
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Table 2 — 2006 Population and Employment

Area Pop Emp

Toronto PD1 190,937 451,065
Rest of Toronto 2,405,601 1,082,880
Durham 588,935 194,375
York 929,865 459,152
Peel 1,205,877 636,884
Halton 429,900 194,000
Hamilton 515,000 199,600
GTHA 6,266,115 3,217,956
Vaughan 248,807 158,999

2.6 Road and Transit Networks

2.6.1 Road Network

The road network in the YRTP model was first developed based on the 2001 GTA
EMME/2 network provided by DMG. It was updated in 2006 by York Region staff for their
modelling purposes and subsequently by Halcrow for the Western Vaughan IEA Study.
While most of the network attributes (number of lanes, speed, capacity, length, turn
restriction, etc.) from these previous models were preserved for VSAM, Halcrow conducted
an extensive check and refinement of network coding within the Vaughan sub-area to
ensure accurate network representation. Road geometry for the roadways within Vaughan
was also refined to improve visual appearance by adding details to the highway
interchanges and arterial roads. Selected local collector roads under the jurisdiction of the
City were also added to the VSAM for local traffic diversion and infiltration analysis. The
revised network is illustrated in Figure 2.
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Figure 2 — 2006 VSAM Road Network
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2.6.2 Transit Network

Similar to the road network, the transit network in the YRTP was first developed based on
the 2001 GTA EMME/2 network with further updates by York Region staff and Halcrow.
For this Vaughan TMP Study, Halcrow reviewed and updated the transit headways, route
alignments and stops based on the latest schedule available for all the YRT, TTC and GO
transit routes that traverse the City of Vaughan. Table 3 shows all the transit routes that
have been verified and updated for VSAM.
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Table 3 — VSAM AM Transit Network

Z;;SCI; Route # Route ID Z;Z?]SCI; Route # Route ID
GO bus 32 Brampton - Sheppard TTC 165F Weston Rd South F
GO bus 42 Bolton - York Mills TTC 191 Hwy 27 Rocket
GO bus a4 Mount Joy - York U TTC Subway  Bloor - Danforth Subway
GO bus 45 Streetsville-York U TTC Subway  Finch - Downsview Subway
GO bus 45A York U - Square One TTC Subway  Scarborough RT
GO bus 46 Oakville - York U TTC Subway  Sheppard Subway
GO bus 47 Hamilton - York U VIVA Pink VIVA Pink
GO bus 48A Meadowville - York U VIVA Purple VIVA Purple
GO bus 48B Meadowville - York U VIVA Green VIVA Green
GO bus 49 York U - Pickering VIVA Orange  VIVA Orange
GO bus 49 Pickering - York U VIVA Blue VIVA Blue
GO bus 49 Pickering - York U 407 YRT 3 Thornhill - York U
GO bus 52 Oshawa-York U YRT 3B Thornhill - Y orkU
GO bus 61 Richmond Hill - Union YRT 4 Major Mackenzie
GO bus 62 Newmarket - York Mils YRT 4A Major Mackenzie
GO bus 64 Newmarket - York U YRT 5 Clark
GO bus 65 Barrie - Maple YRT 7 Martin Grove
GO bus 65 Newmarket - Union YRT 10 Woodbridge - York U
GO bus 65 King City - Union YRT 11 Woodbridge
GO bus 66 Newmarket - Yorkdale YRT 12 Pine Valley
GO bus 66 Y orkdale - Newmarket YRT 13A Islington NapaValley
GO bus 68 Bradford - Y orkdale YRT 13B Islington Nashville
GOrail 65 Bradford - Yorkdale YRT 20 Jane
TTC 35A Jane A YRT 22 King City
TTC 35C Jane C YRT 23 Thornhill Woods
TTC 35D Jane D YRT 27 Highway 27
TTC 35E Jane E YRT 77 Hwy 7 / Centre
TTC 37D Islington North YRT 83 Trench
TTC 37 Islington YRT 83A Trench
TTC 46 Martin Grove YRT 85 Rutherford - 16 Ave.
TTC 60E Steeles West E YRT 85A Rutherford - 16 Ave
TTC 60F Steeles West F YRT 85B Rutherford - 16 Ave
TTC 84A Sheppard West A YRT 86 Weldrick Newkirk
TTC 84D Sheppard West D YRT 87 Langstaff Maple
TTC 105B Dufferin North YRT 88 Bathurst
TTC 107B Keele North YRT 90 Leslie South
TTC 107C Keele North YRT 98 Yonge North
TTC 107F Keele North YRT 99 Yonge South
TTC 160 Bathurst North YRT 260 Rutherford GO Shuttle
TTC 165 Weston Road North YRT 360 Maple Express
TTC 165D Weston Road North D YRT 463 Emily Carr Sec Sch
TTC 165F Weston Rd North F
2.6.3 Volume Delay Functions

A volume delay function (vdf) estimates the link travel time (in minutes) as a function of the
link length, number of lanes, free flow speed and road capacity. As traffic volume
increases, travel speeds decline, resulting in higher travel times on the link. VSAM adopts
the standard Bureau of Public Road (BPR) type of vdf's for arterial road and freeway from
the YRTP model as shown in Equation 1 and Equation 2. The shape of the volume delay
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function, which is determined by the calibration parameters o and B functions, are plotted
in Figure 3. Table 4 shows the typical capacity assumptions for each road class.

Equation 1 — Travel Time for Arterial Road (a=1.0 and $=4.0)

4.0
Auto Travel Time = Length x 60 % 41+1.0 x Total Volume .
FreeFlowSpeed Lanes x RoadCapacity

Equation 2 — Travel Time for Freeway (a=1.0 and $=6.0)

60
FreeFlowSpeed

Auto TravelTime = Length x

6.0
110 X( Total Volume J

Lanes x RoadCapacity

Figure 3 — Volume Delay Functions
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2.6.4

Table 4 — Typical Capacity for Each Road Class

Typical Capacity

Road Classification (veh/hr/lane)

Freeways 1,800
Freeway ramps 1,400
Controlled access or rural highways & arterial roads 1,200-1,500
High capacity urban arterial roads 900
Medium capacity urban arterial roads 700
CBD/minor arterial and collector roads 500
Centroid Connectors 9,999

407ETR Traffic Assignment

The 407ETR is the only toll road in Ontario and its usage is strongly influenced by toll rates
and potential users’ willingness to pay the associated costs. Typically, associated toll
costs for a complete trip are included in the volume-delay function to model the usage of
this toll facility. The resulting total travel cost is often called “generalized time”, which is a
combination of the actual driving time and the perceived toll charge in minutes. The YRTP
model uses this generalized time in the trip distribution stage, but treats the 407ETR is the
same as other 400-series freeways in the last stage of trip assignment. This treatment
would potentially lead to underestimation of travel demand on Vaughan's local road
system since traffic would divert from severely congested alternative roads (e.g. Highway
7) to the 407ETR without considering the toll costs associated with the usage of the toll
facility. This issue was addressed in the VSAM by applying generalized time assignment
in both trip distribution and trip assignment stages. An updated toll charge of 14.72¢/km
and value of time of $22/hr were used to reflect 2006 values. A discount of 20 percent
calculated on top of the toll cost is estimated based on recent toll road studies in North
America to reflect the travel reliability gained by using the 407ETR. All these parameters
have been refined and validated through an iterative calibration process and the traffic
assignment was validated against the observed 407ETR traffic counts (provided to
Vaughan by 407ETR staff) to ensure a reasonable goodness of fit. Equation 3 shows the
volume-delay function used for estimating 407ETR travel time.

Equation 3 — Generalized Travel Time for 407ETR (a=1.0 and p=6.0)

AutoTravelTimefor 407ETR=

TollRate

Lengthx _
ValueofTine

60 s .Ox( TotalVolume

6.0
- - +Lengthx
FreeFlowSpeed LanesxRoadCapaciy
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2.6.5

2.7

2.7.1

2.7.2

Transit Travel Time

The VSAM uses an average operating speed for each individual bus route to estimate the
transit travel time. For transit routes that run on exclusive rights-of-ways (e.g. commuter
rail, subways and rapid transit), transit travel times are used to estimate transit speeds on
specific transit segments instead. However, as is the case with the YRTP model, transit
travel time is not sensitive to congestion on auto networks as the travel speeds are
hardcoded.

Equation 4 — Transit Segment Travel Time for Transit with Explicit Rights-of-Way

60
TransitSegmentSpeed

Transit Segment Travel Time = Length x

Model Inputs

Seeding Matrix and External Trips

Besides land use data and transportation networks, the VSAM also requires a set of input
matrices that are prepared prior to a full model run. One of these input matrices is the auto
driver “seeding” matrix, which is used at the first cycle of the trip distribution stage to
initiate the gravity model for estimating the number of trips between O-D pairs. This
seeding matrix contains the AM peak auto driver trip data collected from the 2006 TTS.
Seeding is used only once throughout the model feedback loop and is overridden by the
output trip matrix generated by the final trip assignment for the rest of the modelling cycles.
The external auto driver trip matrix is another input matrix that is added to the internal trip
matrix to include all the trips that would potentially travel on the VSAM transportation
network. Both of these matrices were updated in this study to reflect the latest 2006 TTS
data released by DMG in fall of 2008. The seeding and external matrices, together with
other required input matrices inherited from the YRTP Model, have been split and
allocated to the refined VSAM traffic zone system using the appropriate population and
employment distributions. An annual growth rate of 1.5% is assumed for all external trips
in the future horizon years.

Incremental Matrices

Given the complexity of model procedures and algorithms, the model coefficients and
parameters were rigorously calibrated to replicate observed travel behaviour as close as
possible. However, the model algorithms represent the average condition and are not able
to reflect the subtle differences associated with the specific socio-demographic and/or land
use characteristics in one area versus another (e.g., a Walmart may have higher trip
generation rates than a Zellers, but both are retail stores). Like many regional models, the
YRTP model provides reasonable travel demand estimates at the regional level but travel
demand estimates are less than satisfactory for sub-areas like the City of Vaughan. To
help solve this problem, an “incremental matrix” was introduced in the VSAM to enhance
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the fit to observed auto traffic at key screenlines within Vaughan. The first step in the
development of incremental matrices was to apply an iterative assignment and demand
adjustment process. The initial model matrix was then subtracted from the demand-
adjusted matrices to create an “incremental matrix” for auto driver trips. This incremental
matrix is subsequently added to the auto driver trip matrices prior to assignment for base
and future years. This step significantly improves the base model validation and these
adjustments are carried forward in future years. The final validation results are presented
in the next chapter.
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3

3.1

AM Model Validation

AM Trip Summary

Table 5 compares the 2006 VSAM AM peak period person trip totals with the 2006 TTS
targets by travel mode. TTS data collected by DMG in 2006 shows that there are 2.6
million total trips travelling on GTHA network during AM peak period. Among these 2.6
million motorized trips, 1.75 million of the trip makers are auto drivers, 0.4 million are auto
passengers and the remaining 0.5 million are transit passengers. The model generates
very similar trip totals with less than 5 percent differences between the survey data and
modelled trips. Regional transit mode share is estimated at 17% in VSAM compared to
18% from the survey.

Table 5 - 2006 AM Peak Period Person Trip Totals - GTHA

Orig Trips Dest Trips
Region Mode
Survey* Model Diff Survey* Model Diff
Auto Driver 1,732,290 1,818,390 5% 1,732,290 1,818,390 5%
Auto Passenger 383,760 388,820 1% 383,760 388,820 1%
GTAH  Transit 467,890 463,640 -1% 467,890 463,640 1%
Total Trips 2,583,940 2,670,850 3% 2,583,940 2,670,850 3%
Transit Mode Share 18% 17% -1% 18% 17% -1%

* - 2006 Transportation Tomorrow Survey (TTS) Data

For a smaller study area like Vaughan, however, model's goodness-of-fit is usually less
accurate compared to the aggregated regional numbers due to difficulties in estimating
local traffic variation and the unique travel characteristics for neighbourhoods. Table 6
shows that VSAM overestimates the travel demand by 6 percent for trips generated by
Vaughan and 14 percent for trips attracted to Vaughan. To solve this problem without
undergoing a major re-calibration effort to update the YRTP model parameters, an
“incremental matrix” was introduced to enhance the fit to the observed auto traffic at key
screenlines within Vaughan. This incremental matrix was estimated based on the latest
2006/2007 traffic counts on major arterials and local collectors within Vaughan. An
iterative approach was undertaken to validate the matrix at both trip and screenline level.
Table 7 shows the improved AM peak hour auto driver trips for trip assignment.
Screenline validation is described in the next section.
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3.2

Table 6 — 2006 AM Peak Period Person Trip Totals - Vaughan

Orig Trips Dest Trips
Region Mode
Survey* Model Diff Survey* Model Di ff
Auto Driver 82,980 89,060 7% 88,500 101,250 14%
Auto Passenger 17,750 18,810 6% 17,850 18,970 6%
Vaughan Transit 11,570 11,690 1% 5,010 6,440 29%
Total Trips 112,300 119,560 6% 111,360 126,660 14%
Transit Mode Share 10% 10% -1% 4% 5% 1%

* - 2006 Transportation Tomorrow Survey (TTS) Data

Table 7 — 2006 AM Peak Hour Auto Driver Trip Totals - Vaughan

Orig Trips Dest Trips
Region Mode
Survey Model Diff Survey Model Di ff
Vaughan Auto Driver 35,670 36,220 2% 38,170 38,870 2%

Screenline Validation

Screenline validation was undertaken by comparing the observed traffic counts with the
modelled volumes generated by VSAM. Figure 4 and Figure 5 show the 11 screenlines
(22 directional screenlines) and 214 count stations identified for this validation to account
for most of the major arterials and local collectors within Vaughan. ATR and turning
movement counts were provided by York Region and the City of Vaughan while cordon
counts from DMG and traffic counts from the 407 ETR were also utilized.

In measuring the goodness of fit for individual screenlines, the GEH statistic was used. A
GEH analysis provides a different form of review and adds value because it considers the
relative importance of specific roads or transit lines crossing each screenline in relation to
the volume of traffic that they carry. For example, a 10% error on a count of 100 cars is
less significant than a 10% error on a count of 3,000 cars.

The GEH statistic measures the overall level of error associated with traffic volumes on the
individual roads being analyzed, with lower values reflecting a better fit between model-
based estimates and the observed traffic. A GEH statistic of less than 10 on individual
screenlines is an accepted standard by international agencies (e.g. TransFund New
Zealand) and, therefore, an effort has been made to achieve this standard for most, if not
all screenlines . This statistic is defined as:

GEH =J (Vobs _Vest )2
0.5 x(Vops +Vest )
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Figure 4 — East-West Screenline
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Figure 5 — North-South Screenline
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Table 8 compares the modelled AM peak hour auto volumes with the observed traffic
counts. 18 out of 22 directional screenlines (82%) produce a GEH lower than 10 and
approximately 77% of the auto count stations (165 out of 214) produce a GEH lower than
10.

Table 8 — AM Sub-Area Traffic Count Comparison

Scin  Dir Screenline Obs Est GEH
1 N N of King Vaughan Rd 3,630 3,250 6.5
1 S N of King Vaughan Rd 10,580 9,830 7.4
2 N N of Teston Rd 4,970 4,430 7.8
2 S Nof Teston Rd 12,570 12,760 17
3 N N of Rutherford Rd 7,170 6,490 8.2
3 S N of Rutherford Rd 16,360 17,510 8.9
4 N Nof Hwy 7 10,670 10,100 5.6
4 S NofHwy7 23,560 23,820 17
5 N N of Steeles Ave W 13,540 11,950 14.1
5 S N of Steeles Ave W 24,680 25,910 7.8
6 E E of Hwy 50 12,090 12,730 5.7
6 W  E of Hwy 50 8,820 7,130 189
7 E E of Hwy 27 10,960 11,250 2.8
7 W  E of Hwy 27 11,200 9,600 15.8
8 E E of Pine Valley Dr 11,490 12,040 5.1
8 W E of Pine Valley Dr 10,230 9,430 8.0
9 E E of Hwy 400 15,860 14,830 8.3
9 W  E of Hwy 400 12,820 12,190 5.7
10 E E of Keele St 7,920 8,550 7.0
10 W E of Keele St 9,760 10,180 4.2
11 E W of Bathurst St 10,470 11,510 9.9
11 W W of Bathurst St 14,370 11,600 24.3

Figure 6 shows that the R-squared of the model fit to observed counts for all screenline
stations is 0.97. Based on these validation statistics, it can be concluded that the model
provides reasonable travel demand estimation within the Vaughan sub-area.
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Figure 6 — 2006 AM VSAM Screenline Validation
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4 PM Model Development and Validation

4.1 Modelling Approach

To address the need to forecast auto traffic during the PM peak hour, conversion
procedures were developed to transpose and factor the AM auto driver trip matrices to
obtain the PM peak hour traffic. This chapter provides a summary of this conversion
procedure, which involves the following steps:

. Analyze the 2006 TTS data and estimate conversion factors
. Introduce local shopping trip estimation
. Estimate and apply incremental matrices

. Validate the PM model at the screenline level

4.2 TTS Survey Data Analysis

4.2.1 Introduction

The TTS collected travel information from households within the GTHA and the survey
data were used to develop the trip generation, trip distribution and mode choice model in
the YRTP and VSAM AM models. Since the TTS database contains 24-hour origin and
destination information, the survey data were analyzed to understand relationship between
the morning and afternoon trip purposes in the study area. Through the analysis of the
TTS survey data, appropriate afternoon trip purposes were identified and compared to the
morning trip purposes. Conversion factors were then developed to convert the AM auto
driver trip matrices to the PM trip controls for each trip purpose. This section outlines the
cross-tabulation conducted to obtain the conversion factors, followed by the validation of
these conversion factors to ensure the consistency of the data.

4.2.2 PM Peak Period

It was necessary to determine the modelled PM peak period before establishing the AM to
PM relationship. Table 9 shows the total number of GTHA destination trips that start from
3pm till 7pm by 3-hours intervals. It is observed that higher demand normally occurs
between 3pm to 6pm, which is a reasonable choice for the PM modelling period.
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4.2.3

Table 9 — PM Peak Period Selection

2001 2006
Trip Purpose of Destination

3:00-5:59PM 3:30-6:29PM 4:00-6:59PM 3:00-5:59PM 3:30-6:29PM 4:00-6:59PM

Other 345,100 392,630 445,000 366,190 410,590 458,430
Subsequent work 72,830 61,190 52,350 68,390 55,070 46,680
School 12,820 15,410 16,850 12,460 13,970 14,730
Subsequent school 5,080 5,210 5,450 4,740 5,330 6,060
Daycare 20,590 19,520 17,470 25,000 23,760 20,940
Facilitate a passenger 213,860 186,990 163,120 239,490 202,050 179,690
Work 104,050 85,430 72,330 96,670 78,850 66,090
Home 2,076,860 1,999,120 1,790,880 2,198,460 2,063,660 1,837,990
Market/Shop 208,240 217,030 229,200 237,980 240,680 247,510
Unknown 180 230 220 80 60 60

Total 3,059,610 2,982,760 2,792,870 3,249,460 3,094,020 2,878,180

PM Trip Purposes

The TTS survey data collected information according to 9 origin and 10 destination trip
purposes that combined to produce over 90 unique trip purposes. For the purpose of
model calibration, it was essential to consolidate these trip purposes into major categories
with similar travel characteristics. Initially, the TTS data were aggregated into 14 main trip
purposes that describe travel throughout the day. Table 10 shows the auto driver trip
totals for the major trip purposes during the PM peak period (1500-1759). The 4 trip
categories aggregated from these 12 main trip purposes for the VSAM AM Model are: to
work, to secondary school, to post-secondary school and to other.

2006 trips by purpose were examined to understand PM travel patterns and to establish
the relationship between AM and PM trip purposes. The cross tabulation analysis
indicates that approximately 42 percent of the afternoon trips are related to work. The rest
of the trips are mostly home-based other or non-home-based other trips. The linkage
between AM “to work” trips and “work to home” trips in the PM is obvious. Less “work to
home” trips are observed in the PM, which is logical as start time for work trips are usually
more “peaked” during the AM period. For the rest of the trip purposes, however,
relationships between AM and PM peak periods were less obvious.
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Table 10 — Auto Driver Trip Purpose Analysis for PM Peak Period

AM PM
Trip Purpose Trips % Trip Purp Trips % Trip Purp
To Work 920,990 55% To Work 49,480 3%  Other (HBO & NHBO)
From Work to Home 27,460 2% Other 703,080 36% From Work
To SS 8,910 1% To SS 370 0%  Other (HBO & NHBO)
SS to Home 20 0%  Other 5,110 0%  From SS
ToPS 23,700 1% To PS 5,240 0%  Other (HBO & NHBO)
PS to Home 60 0%  Other 18,610 1%  From PS
To Other 139,040 8% Other 288,170 15%  Other (HBO & NHBO)
From Other to Home 14,810 1% Other 157,530 8% Other (HBO & NHBO)
To Serve 297,730 18%  Other 161,680 8%  Other (HBO & NHBO)
From Serve to Home 95,310 6%  Other 169,750 9%  Other (HBO & NHBO)
Serve to Work 109,860 7%  ToWork 1,230 0%  Other (HBO & NHBO)
Work to Serve 860 0% Other 65,050 3% From Work
To Shop 18,820 1% Other 168,160 9%  Other (HBO & NHBO)
From Shop to Home 3,090 0%  Other 139,660 7%  Other (HBO & NHBO)
Total 1,660,660 1,933,120

As a result of this analysis, the 14 main trip purposes were re-aggregated for the afternoon
to produce the following PM peak hour trip purposes as defined below:

4.2.4

From Work — Based on the transposed and factored AM “to work” trips

From Secondary School — Based on the transposed and factored AM “to
SS” trips

From Post Secondary School — Based on the transposed and factored AM
“to PS” trips

Other trips (Home-Based Other and Non-Home-Based Other) — Based on
the AM “Other” trips

Conversion Factor of Auto Driver Trip Matrices

After selecting the modelled time period and trip purposes, conversion factors are to be
estimated to adjust the transposed AM matrices to the PM control totals. Table 1 shows

the aggregated auto driver trip totals for the AM and the PM peak periods.

There are

approximately 16% more trips in total during the PM period with double the amount of
“other” trips observed during the PM. This is due to more discretionary trips being made in

the afternoon.
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Table 11 — Auto Driver Trip Totals by purpose (AM & PM Periods)

AM PM
Trip Purpose Trips Trip Purpose Trips

To Work 1,030,860 From Work 768,130
To SS 8,910 From SS 5,110
To PS 23,700 From PS 18,610
Other 597,170 Other (HBO, NHBO) 1,141,270
Total 1,660,640 Total 1,933,120

PM to AM Ratio: 1.16

Different super-zone systems have been tested to compute the conversion matrix. Table
12 shows the conversion factor set out for the conversion of AM work trips to PM. Table
13 shows the factors used for other trips.

Table 12 — AM to PM Conversion Factor for Auto Driver Work Trips

Region Toronto Durham York Peel Halton Hamilton total

Toronto 0.7029 0.7930 0.7228 0.7387 0.7906 1.0623 0.7220
Durham 0.6944 0.7428 0.8100 0.9468 1.8118 1.2000 0.7448
York 0.7148 0.8160 0.7540 0.7752 0.6653 1.3989 0.7497
Peel 0.7299 0.9610 0.7185 0.7773 0.7372 0.7317 0.7613
Halton 0.7373 1.3569 0.6340 0.7942 0.7605 0.8221 0.7779
Hamilton 0.6425 0.7687 0.6518 0.7215 0.7239 0.7807 0.7722
total 0.7082 0.7720 0.7388 0.7694 0.7526 0.7963 0.7451

Table 13 — AM to PM Conversion Factor for Auto Driver Other Trips

Region Toronto Durham York Peel Halton Hamilton Total

Toronto 1.8713 2.2588 1.9919 2.1608 2.7671 1.9364 1.9061
Durham 2.0273 1.9152 2.5229 1.4689 0.3684 1.1143 1.9236
York 2.6550 2.4187 1.7264 2.4859 4.7727 3.2532 1.8561
Peel 2.7541 2.3388 2.8792 1.6384 2.8996 3.3668 1.7652
Halton 3.2396 1.4103 3.2967 2.6504 1.9980 2.8605 2.0961
Hamilton 3.9177 1.9500 35179 1.5978 2.4829 2.2029 2.2208
Total 1.9519 1.9472 1.7981 1.7163 2.1070 2.2427 1.9111

To validate the conversion method, the control PM trip matrices cross-tabulated by the
TTS data were compared against estimated PM matrices that were developed by
transposing and factoring of the AM trip matrices at the sub-area level. Table 14 to Table
16 demonstrate the validation of the auto driver work trip matrix. Initially, TTS data were
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cross-tabulated to generate an AM trip matrix. The AM trip matrix was then transposed
and factored to produce the output PM auto driver work trip matrix. Finally, this output PM
auto driver work trip matrix was compared against the control PM trip matrix generated by
cross-tabulation of TTS database. R-Squared of 0.99 as shown in Table 17 indicates a
close fit between two matrices.
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4.3

4.3.1

4.3.2

Local Shopping Trips

Introduction

A satisfactory fit to regional travel data for the PM peak period is expected using the
transpose and factor method. However, like many other macroscopic models, model fit on
some local streets and commercial streets in the afternoon is less than satisfactory with
substantial under-estimation of traffic. One of the reasons for this problem is the lack of
shopping trips during the AM peak period (dominated by work and school-related travel),
which means that very few if any shopping trip samples are collected in travel surveys
during this period. Therefore the flip-and-factor approach cannot be used to capture the
shopping trips generated in the afternoon. Also, it is a common problem in household
travel surveys that short / by-pass trips and particularly “multiple-destination” shopping
trips may not be reported at all. Furthermore, many local trips do not cross a regional
screenline and may therefore not be part of the data to which the regional model like YRTP
model is calibrated. To compensate for this under-representation of short-distance auto
trips to/from shopping areas, a new shopping trip purpose was introduced to represent
short trips to and from neighbouring shops or shopping centres. Such trips include home-
based shopping as well as work-to-shop and shop-to-shop travel (a high proportion of
which can be described as pass-by traffic where persons returning from work to home may
stop on the way to pick up household items etc.).

Shopping Trip Estimation

A matrix growth factoring process was adopted to estimate PM shopping trips for Vaughan
based on retail job ratios and shopping trip matrices extracted from the TTS database.
As for the refined traffic zones where TTS retail job ratios cannot be applied directly, a set
of split percentages developed with the aid of aerial photos was applied to distribute retalil
jobs to every refined zone in Vaughan. The resulting retail job estimates would be used as
control vectors in the factoring process to adjust the 2006 TTS “to shop” and “from shop”
O-D matrices to the retail trips.

It is an iterative process to calibrate shopping trip attraction and production rates. After
testing different sets of trip rates and validating against local screenlines and ITE trip
totals, trip rates of 0.60 and 0.45 trips per retail job were considered to be appropriate for
trip attraction and production associated with the shopping areas in Vaughan, respectively.
These trip rates are to be used to forecast shopping trips for base and future horizon
years. It should be noted that the resulting shopping matrix also includes by-pass trips that
were made by the “non-shoppers” as listed in the travel survey due to undercounting issue
associated with “multiple-destination trips”. These by-pass trips, which are now included in
the new shopping trip matrix, can backed out from the non-shopping trip matrix using a
calibrated factor of 0.80.
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4.3.3

Shopping Trips at Major Shopping Centres

The following six major shopping centres located in Vaughan were selected for validation
purpose:

o RioCan Colossus Centre

o The Promenade

. The Interchange

. Westridge Power Centre

o Seven and 400 Power Centre

o Vaughan Mills

After attempts to collect traffic cordon counts for these major shopping centres, it was
determined that traffic data were not sufficient for estimating total incoming and outgoing
trips for the model base year. Therefore, Institute of Transportation Engineers (ITE) trip
rates were used instead to estimate auto trip productions and attractions based on Gross
Leasable Area (GLA) information provided by urbanMetrics inc. A comparison between
trips associated with these locations and the nearby traffic counts indicate that ITE trip
rates could be overstating the traffic to/from these shopping areas, especially for shopping
centres along Highway 7, where frequent transit services and limited parking spaces might
reduce auto usage. This issue is addressed by lowering the ITE trip “target” by 20% to
reflect more reasonable trip generation rates for the study area. Table 18 summarizes the
adjusted ITE trip totals for these six retail centres used for validation and the
corresponding model forecasts.

Table 18 — ITE Trip Estimates for PM Peak Hour

Used GLA(sf) ITE Trips* VSAM Model Diff vs. ITE
Location Retail Category
etal IN ouT IN ouT IN ouT
572,600 Retail 760 820
RioCan Colossus Centre 770 860 -9% -8%
113,100 Theatre 90 110
632,300 Retail 810 880
The Promenade 1,010 1,080 19% 15%
24,200 Theatre 40 60
510,200 Retail 700 760
The Interchange 810 980 -5% 4%
111,000 Theatre 150 180
Westridge Power Centre 496,350 Retail 690 750 680 780 -1% 4%
Seven and 400 Power Centre 330,600 Retail 670 720 480 680 -28% -6%
Vaughan Mills** 1,336,350 Retail 1,330 1,440 1,370 1,550 3% 8%
Overall 5,240 5720 5,120 5,930 2% 4%

* - Based on adjusted ITE Trip Rates. ITE Trip Generation, 7th edition

** - Including Tuscany Pl & The Village
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4.4 PM Model Validation

As with the AM VSAM model, an incremental matrix is developed to enhance the fit to the
observed auto traffic at key screenlines during the PM peak period.

Table 19 provides a comparison of the model auto flow versus the observed PM peak hour
auto counts for the 22 directional screenlines. It shows that 15 (68%) out of 22 screenlines
produce a GEH lower than 10 and the overall R-Squared is 0.96 as shown in Figure 7.
Among all the 214 screenline stations, 160 of them (75%) are within a GEH of 10. Based
on these validation statistics, it can be concluded that the model provides reasonable
travel demand estimation for the PM peak period within the Vaughan sub-area.

Table 19 - PM Sub-Area Traffic Count Comparison

Scin  Dir Screenline Obs Est GEH
1 N N ofKing Vaughan Rd 11,030 10,570 4.4
S N ofKing Vaughan Rd 3,900 3,810 1.3
2 N N ofTeston Rd 12,950 13,240 25
2 S NofTeston Rd 5,190 5,280 1.2
3 N N of Rutherford Rd 16,180 17,580 10.8
3 S N of Rutherford Rd 7,180 7,870 8.0
4 N  NofHwy7 21,810 23,470 11.0
4 S NofHwy7 14,180 12,810 11.8
5 N N of Steeles Ave W 24,670 26,490 11.4
5 S N of Steeles Ave W 16,320 15,560 6.0
6 E Eof Hwy 50 8,790 7,650 12.6
6 W  E of Hwy 50 11,370 12,440 9.8
7 E E of Hwy 27 11,210 10,600 5.8
7 W  E of Hwy 27 11,640 11,900 24
8 E E of Pine Valley Dr 11,510 12,280 7.0
8 W E of Pine Valley Dr 12,220 13,450 10.9
9 E E of Hwy 400 14,890 15,560 5.4
9 W E of Hwy 400 17,000 17,210 1.6
10 E E of Keele St 10,600 11,280 6.5
10 W E of Keele St 8,250 9,170 9.8
11 E W of Bathurst St 13,180 12,190 8.7
11 W W of Bathurst St 9,860 11,640 17.2
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Figure 7 - 2006 PM VSAM Screenline Validation
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5 2031 Travel Demand Forecasts

51 Introduction

AM and PM travel demand forecasts were developed for the future 2031 base model. This
chapter provides a summary of the following key model assumptions as well as the future
year forecasts:

. Demographics

) Road and transit network improvements

5.2 Demographics

The Region of York is undertaking studies of future land use patterns in response to the
Provincial “Place to Grow” Growth Plan, which calls for less greenfield development and
greater intensification in transit-oriented development corridors and nodes. A set of
demographics and land use projections that would conform to the Growth Plan was
provided by the Region for this study in early 2009. Based on the Region’s estimates, an
update of the demographic data was undertaken by Urban Strategies Inc. and the City
Staff to incorporate growth strategies that have been developed recently for Vaughan.
Additional land use intensification in focused areas (e.g. Vaughan Metropolitan Centre
(VMC) and the Vaughan Mills area) was also incorporated in the future base scenario. For
areas outside of York Region, population and employment estimates assumed in the
YRTP Model were retained in VSAM. Table 20 summarizes the population and
employment projections for 2006 and 2031.

Table 20 — 2006 and 2031 Population and Employment Estimates

Population Employment
Area

2006 2031 Diff CAGR 2006 2031 Diff CAGR
Toronto PD1 190,940 266,170 39% 1.3% 451,070 568,610 26% 0.9%
Rest of Toronto 2,405,600 2,615,350 9% 0.3% 1,082,880 1,265,670 17% 0.6%
Durham 588,930 1,000,010 70% 2.1% 194,380 434,100 123% 3.3%
York 929,870 1,513,800 63% 2.0% 459,150 786,300 71% 2.2%
Peel 1,205,880 1,640,010 36% 1.2% 636,880 876,110 38% 1.3%
Halton 429,900 703,390 64% 2.0% 194,000 389,640 101% 2.8%
Hamilton 515,000 597,270 16% 0.6% 199,600 248,150 24% 0.9%
GTHA 6,266,120 8,335,990 33% 1.1% 3,217,960 4,568,570 2% 1.4%
Vaughan 248,810 425,150 71% 2.2% 159,000 262,800 65% 2.0%
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5.3 Road and Transit Network Improvements

5.3.1 Road Network

Future road network improvements were provided by different agencies. Within Vaughan,
proposed improvements for the local collector system were prepared by the City Staff
while the latest regional arterial improvements assumed in the Western Vaughan IEA
study were provided by the York Region. For areas outside Vaughan in York Region, the
latest York Region Transportation Master Plan assumptions were coded into the 2031
base network while future network assumptions assumed in the YRTP Model are used for
areas outside York Region. Table 21 identifies the key road network improvements for the
2031 base auto network assumed in VSAM.

Table 21 — 2031 Future Road Network Assumptions

Within Vaughan

A. Provincial
# Roadway From To Improvement 2006 2031
1 Hwy50 Steeles Ave. Mayfield Rd. Widen 2/2 3/3
2 Hwy 50 Mayfield Rd. Kirby Rd. Widen 1/1 3/3
3 Hwy 427 NB off-ramp, SB on-ramp at Albion Rd. Hwy 407 Widen 2/2 4/4
4 Hwy427 Hwy 407 NB on-ramp, SB off-ramp at Hwy 407 Widen 213 4/4
5 Hwy 427 Hwy 7 Major Mac Dr. Extension 3/3
6 Hwy 400 NB off-ramp, SB on-ramp at Steeles Ave. Hwy 407 Widen 4/4 5/5
7  Hwy 400 Hwy 407 Hwy 7 Widen 3/4 5/5
8 Hwy 400 NB off-/SB on-ramp at Bass Pro Mills Dr. Rutherford Rd. Widen 5/4 5/5
9 Hwy 400 SB off-ramp, NB on-ramp at Rutherford Rd. N of Rutherford Rd. Widen 4/5 5/5
10 Hwy 400 NB off-ramp, SB on-ramp at Major Mac Dr. Major Mac Dr. Widen 4/3 5/5
11 Hwy 400 Major Mac Dr. NB on-ramp, SB off-ramp at Major Mac Dr. Widen 3/3 5/5
12 Hwy 400 NB on-ramp, SB off-ramp at Major Mac Dr. King-Vaughan Rd. Widen 3/3 4/4
13 New Interchange Martingrove Rd. / Hwy 407 Ea:;(l)‘glelr(lied
14 New Interchange Hwy 407 / Centre St. Partial IC
15 Improved Interchange Extended Hwy 427 / Hwy 7 Full
16 New Interchange Extended Hwy 427 / Langstaff Rd. Full
17 New Interchange Extended Hwy 427 / Rutherford Rd. Full
18 New Interchange Extended Hwy 427 / Major Mac Dr. Full
B. Regional
# Roadway From To Improvement 2006 2031
19 Hwy 27 Steeles Ave. Major Mac Dr. HOV 2/2 2/2GP+1/1
20 Hwy 27 Major Mac Dr. Wilsen Rd. (King) Widen 1/1 2/2
21 Pine Valley Dr. Steeles Ave. Hwy 7 HOV 2/2 2/2GP+1/1
22 Weston Rd. Steeles Ave. Major Mac Dr. HOV 2/2 2/2GP+1/1
23 Weston Rd. Major Mac Dr. Kirby Rd. Widen 1/1 2/2
24 Jane St Hwy 407 Major Mac Dr. HOV 2/2 2/2GP+1/1
25 Jane St. Teston Rd. King-Vaughan Rd Widen 1/1 2/2
26 Keele St. Steeles Ave. Major Mac Dr. HOV 2/2 2/2GP+1/1
27 Dufferin St. Steeles Ave. Glen Shields Ave. HOV 2/2 2/2GP+1/1
28 Dufferin St. Major Mac Dr. King Rd. Widen 1/1 212
29 Bathurst St. Crestwood Rd. Worth Blvd. Hov 212 2/2GP+1/1
30 Bathurst St. N of Autumn Hill Bivd. Elgin Mills Rd. Hov 212 2/2GP+1/1
31 King-Vaughan Rd. Hwy 400 Bathurst St. Widen 1/1 212
32 Teston Rd. Weston Rd. E of Hwy 400 Widen 1/1 2/2
33 Teston Rd. Keele St. E of Rodinea Rd. Widen 1/1 2/2
34 Teston Rd. E of Rodinea Rd. Dufferin St. Extension 272
35 Teston Rd. Dufferin St. Shaftsbury Ave. Widen 1/1 2/2
36 Major Mac Dr Hwy 50 W of Weston Rd. JZ‘;“lmi:gi\;n 171 2/2GP+1/1
37 Major Mac Dr. W of Weston Rd. McNaughton Rd Hov 2/2 2/2GP+1/1
38 Rutherford Rd. Hwy 50 Weston Rd. Hov 272 2/2GP+1/1
39 Rutherford Rd. Weston Rd. Jane St HOV 3/3 2/2GP+1/1
40 Rutherford Rd. Jane St. Bathurst St HOV 2/2 2/2GP+1/1
41 Langstaff Rd. Hwy 50 Hwy 27 Widen 1/1 212
42  Langstaff Rd Keele St. Dufferin St. Widen 1/1 2/2
43 Steeles Ave. Weston Rd. Jane St. Widen 2/2 3/3
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5.3.2

Table 21 (con’t) — 2031 Future Road Network Assumptions

Within Vaughan

C. Cityof Vaughan

# Roadway From To Improvement 2006 2031
44 Future E-W Rd., N of Major Mac Dr. Hwy 50 Huntington Rd. New Link - 1/1
45 Huntington Rd. McGillvray Rd. Teston Rd. Tr}:g:lai;+ 1/1 1/1
46 McGilivray Rd. Rutherford Rd. N of Rutherford Rd. Realign 1/1 1/1
47 Future E-W Rd., N of Langstaff Rd. Huntington Rd. Hwy 27 New Link - 1/1
48 *Zenway Blvd. Old Huntington Rd. Rainbow Creek Dr. New Link - 1/1
49 Huntington Rd. Fogal Rd. N of Hwy 7 Extension - 1/1
50 New Huntington Rd. S of Langstaff Rd. Hwy 7 New Link - 2/2
51 Future E-W Rd., S of Langstaff Old Huntington Rd. New Huntington Rd. New Link - 1/1
52 Vaughan Valley Blvd. Hwy 7 Zenway Blvd. New Link - 1/1
53 Future E-W Rd., N of Kirby Rd. Weston Rd. Jane St. New Link - 1/1
54 Future E-W Rd., N of Teston Rd. Weston Rd. Jane St. New Link - 1/1
55 Cityview Blvd. Canada Dr. Teston Rd. Extension - 1/1
56 Future E-W Rd., N of Major Mac Dr. Canada Dr. America Ave. New Link - 1/1
57 Future E-W Rd., N of Major Mac Dr. Weston Rd. Future N-S Rd. New Link - 1/1
58 Future N-S Rd., E of Pine Vallye Dr. Future E-W Rd. Major Mac Dr. New Link - 1/1
59 Future N-S Rd., W of Weston Rd. Future E-W Rd. Major Mac Dr. New Link - 1/1
60 Via Campanile Davos Rd. Major Mac Dr. Extension - 1/1
61 Davos Rd. Via Campanile Pine Valley Dr. Extension - 1/1
62 Future N-S Rd., W of Hwy 400 Creditview Rd. Terminus Rutherford Rd. New Link - 1/1
63 Bass Pro Mills Dr. Weston Rd. Hwy 400 SB on-ramp Extension - 1/1
64 Bass Pro Mills Dr. Romina Dr. Jane St. Extension - 1/1
65 Peter Rupert Ave. Rutherford Rd. McNaughton Rd. New Link - 1/1
66 Maurier Blvd. Peter Rupert Ave. Dufferin St. New Link - 1/1
67 Via Romano Blvd. Major Mac Dr. Teston Rd. New Link - 1/1
68 Queen Filomena Ave. Via Romano Bivd. Bathurst St. New Link - 1/1
69 Thomas Cook Ave. Rutherford Rd. Major Mac Dr. New Link - 1/1
70 Lebovic Campus Dr. Thomas Cook Ave. Bathurst St. New Link - 1/1
71 Pleasant Ridge Bivd. Apple Blossom Dr. Rutherford Rd. Extension - 1/1
72 Future E-W Rd., N of Hwy 7 Chrislea Rd. Applewood Crescent New Link - 212
73 Fieldstone Dr. Blue Willow Dr. Weston Rd. Widen 1/1 2/2
74 Applewood Cres. (N of Hwy 7) Applewood Cres. Jane St. Widen 1/1 2/2
75 Future Ring Rd. E of Hwy 400 Off-ramp Maplecrete Rd. New Links - 2/2
76 Future N-S Rd. Interchange Way Ring Rd. New Link - 2/2
77 Future N-S Rd. Hwy 7 Chrislea Rd. New Link - 2/2
78 Future N-S Rd. Hwy 400 NB off-ramp Future Hwy 400 NB on-ramp New Link - 1/2
79 Future N-S Rd. Future Hwy 400 NB on-ramp Applewood Crescent New Link - 212
80 Famous Ave. Weston Rd. Hwy 7 Widen 1/1 2/2
81 Credistone Rd. Maclintosh Blvd. N of Hwy 407 Widen 1/1 2/2
Outside Vaughan, in GTHA
D. Provincial
# Roadway From To Improvement 2006 2031
81 Hwy 407 Hwy 401 (Peel) Hwy 427 Widen 3/3 5/5
82 Hwy 407 Weston Rd. Hwy 404 Widen 4/4 5/5
83 Hwy 407 Hwy 404 Kennedy Rd. Widen 3/4 5/5
84 Hwy 407 Kennedy Rd. Markham Rd. Widen 3/3 5/5
85 Hwy 407 Markham Rd. Brock Rd. (Durham) Widen 2/2 5/5
86 Hwy 407 Brock Rd. Hwy 401 (Oshawa) ﬁ:‘s‘;ﬁ'{"b’; - 212
87 Hwy 407 Britannia Rd. West Hwy 403 HOV 2/2 2/2GP+1/1
88 Hwy 401 Guelph Line Trafalgar Rd. HOV 3/3 3/3GP+1/1
89 Hwy 401 Trafalgar Rd. Winston Churchill Blvd. Widen + HOV 3/3 5/5GP+1/1
90 Hwy 401 Winston Churchill Bivd. Hwy 410 Widen +HOV  3/3-4/4 6/6GP+1/1
91 Hwy 401 Brock Rd. Regional Rd. 34 / Courtice Rd Widen +HOV  3/3-5/5 6/6GP+1/1

Transit Network

Transit network assumptions were coded based on the latest preferred option developed
for the Western Vaughan IEA study which includes significant improvement in headway for
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5.4

541

most of the bus routes that pass through Vaughan. Other key transit investments in the
study area include:

o Bolton GO Rail

e TTC Spadina Subway Extension

e TTC Yonge Subway Extension

. 407 Transitway

. Improve transit headway for YRT VIVA line to 2-4 min

o Acceleride from Brampton to VMC

2031 Base Case Forecasts

AM & PM Trip Summary

Table 22 presents the 2006 and 2031 trip totals for Vaughan and GTHA. In 2006, origin
and destination trip totals for Vaughan were approximately 119,600 and 126,700
respectively. In 2031, trips originating from Vaughan is forecast to grow to 205,300 (72%
growth), while destination trip total is estimated at 203,900 (61% growth). These high
growth rates of total trips can be explained by the similar growth rates of population (71%)
and employment (65%) in Vaughan as shown in Table 20. These growth rates also
highlight the fact that future road and transit network within the study area is expected to
accommodate almost double amount of travel demand in 2031.

Table 22 — AM Peak Period Trip Forecasts (2006 and 2031)

Orig Trips Dest Trips
Region Mode
2006 2031 Diff CAGR 2006 2031 Diff CAGR
Auto Driver 1,818,390 2,470,240 36% 1.2% 1,818,390 2,470,240 36% 1.2%
Auto Passenger 388,820 517,260 33% 1.1% 388,820 517,260 33% 1.1%
GTHA  Transit 463,640 633,040 37% 1.3% 463,640 633,040 3% 1.3%
Total Trips 2,670,850 3,620,540 36% 1.2% 2,670,850 3,620,540 36% 1.2%
Transit Mode Share 17% 17% 0% 0.0% 17% 17% 0% 0.0%
Auto Driver 89,060 143,480 61% 1.9% 101,250 159,790 58% 1.8%
Auto Passenger 18,810 31,210 66% 2.0% 18,970 29,970 58% 1.8%
Vaughan Transit 11,690 30,640 162% 3.9% 6,440 14,090 119% 3.2%
Total Trips 119,560 205,330 2% 2.2% 126,660 203,850 61% 1.9%
Transit Mode Share 10% 15% 5% 1.7% 5% 7% 2%  1.2%

The growth of transit users is anticipated to be much faster than the auto drivers, as shown
by the 5 percent increase of ridership for origin trips and 2 percent increase for destination
trips. This increased transit mode share is mostly due to significant heavy transit service
improvements, including the Spadina subway extension to VMC, planned improvement of
transit frequency of the VIVA bus rapid bus, introduction of Bolton GO rail and also the
improved services for other YRT bus routes as defined in the Western Vaughan IEA study.

Doc No Rev: Date: November 2009

37

Vaughan Sub-Area Model Technical Report_DraftFinal.doc



Vaughan Sub-Area Model (VSAM) Draft Technical Report

The expected traffic growth rates in Vaughan are relatively higher than the rest of the GTA
regions.

Table 23 summarizes the AM and PM peak hour traffic forecasts that are used for trip
network assignment. Annual traffic growth rate for AM peak hour trips is 2 percent, which
is reasonably close to the growth rate of 1.9% for the AM peak period while PM peak hour
trips would grow at the similar rate of 1.7% per annum.

Table 23 — AM and PM Peak Hour Traffic Forecasts (2006 to 2031)

Orig Trips Dest Trips
Mode
2006 2031 Diff CAGR 2006 2031 Diff CAGR
AM Auto Driver 36,220 60,140 66% 2.0% 38,870 64,410 66%  2.0%
PM Auto Driver 58,070 89,100 53% 1.7% 55,300 84,680 53% 1.7%

Detailed forecasts for each focused area (e.g. VMC) required for this Vaughan TMP study
are documented separately by Halcrow.
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6 Summary and Conclusions

This report describes the model update and validation process of the AM and PM Vaughan
Sub-Area Model (VSAM) developed for the Vaughan Transportation Master Plan (TMP)
Study. The validation results presented show that VSAM generates reasonable and
acceptable 2006 traffic volume estimates at both regional and local levels for both the AM
and PM peak hours as documented in Sections 3 and 4.

The new PM VSAM model, which now has the capability of estimating total PM peak traffic
including local shopping trips, produces reasonable traffic forecasts at and near major
shopping centres during the afternoon peak period when auto traffic volumes are highest.

Traffic forecasts for the 2031 base land use/transportation system scenario indicate that
the model is sensitive to the extensive transit investment planned for Vaughan, particularly
for the VMC focused areas where aggressive land use intensification is planned. This
model is thus applicable for the Vaughan TMP Study and is a practical tool to evaluate the
City’s future transportation infrastructure requirements that can be expected to encourage
increased public transit use, alleviate congestion and promote livable street networks and
neighbourhoods.

Other deliverables, including detailed transportation analysis for the designated focused
areas and the final transportation model package, will be provided separately as the study
proceeds.
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VMC 2031 Traffic Forecasts Technical Note Page 1 of 18

To Selma Hubjer (City of Vaughan) Project Vaughan Transportation Master
Dick Gordon (AECOM) Plan Study
From David Crowley / Leah Russell Projectno. CTLCEE
Date 24 November 2009 Re Preliminary Vaughan
Metropolitan Centre (VMC)
2031 Traffic Analysis

Copy Paul Robinson (City of Vaughan), Michael Frieri (City of Vaughan),

1. INTRODUCTION

1.1 Study Background

The Vaughan Metropolitan Centre (VMC) is a planned downtown development with business offices,
residences, entertainment and cultural facilities, and pedestrian shopping areas. At 1,500 acres, the VMC
will be the largest and most ambitious development project in the City’s history. The VMC core area will
consist of a 125-acre site along the proposed Spadina Subway Extension just west of Jane St. and north of
Highway 407. The VMC study area is bounded by Portage Rd. to the north, Creditstone Rd. to the east,
Hwy 407 to the south, and west of Weston Rd. to the west.

The VMC is one of three focused areas (Vaughan Metropolitan Centre, Vaughan Centre and Woodbridge
Core) being studied as part of the City of Vaughan New Official Plan process. Due to the development
pressures in the VMC and the need to intensify land use to accommodate growth in a sustainable manner,
it was necessary to perform a detailed analysis of land use and transportation prior to the completion of the
New Official Plan.

This technical note documents the preliminary VMC transportation analysis prepared for the Vaughan
Transportation Master Plan (TMP) Study, at the request of AECOM, to assess various roadway alternatives
that would serve travel demand in 2031. For this analysis, the VMC and its vicinity were examined using
the Vaughan Sub-Area Model (VSAM) developed specifically for the TMP Study.

This technical note describes the major input assumptions to the VSAM including population and
employment projections, different road network alternatives, and then followed by analysis of the 2031
traffic forecasts generated by VSAM for the VMC area.
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1.2. VSAM Overview

VSAM is a city-wide travel demand model developed by Halcrow for the evaluation of future
transportation infrastructure requirements for the City of Vaughan in the long and short terms (2011, 2021,
and 2031). It is a standard four-stage multi-modal travel demand model that estimates the overall trip-
making decisions of individuals within the GTAH during AM and PM peak periods, with substantial model
refinement within the Vaughan sub-area and the focused areas in order to achieve a better modelling
capability within the study areas. This model has been calibrated based on the 2006 Transportation
Tomorrow Survey (TTS) and has been validated against 2006 base year traffic conditions and traffic counts
at regional and local screenlines. Specific procedures for the VSAM calibration and validation as well as
details regarding auto and transit network assumptions can be found in the technical report titled Vaughan
Sub-Area Model Technical Report, November 2009.

2. POPULATION AND EMPLOYMENT PROJECTIONS

The population and employment data for the VMC traffic zones were updated to reflect intensification
associated with the potential future build out of developments in the VMC. This preliminary dataset was
developed in consultation with Urban Strategies Inc and City of Vaughan Staff. Figure 1 shows the VMC
study area and its traffic zone system as defined in VSAM.

Figure 1 -VSAM Traffic Zone System within VMC
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Table 1 and Figure 2 show that there will be a significant increase in population and employment in 2031
within the VMC area, which corresponds with the intensification plans of the City of Vaughan. It is
estimated that 31,500 more residents and 15,400 more jobs will be allocated to the VMC area in 2031 with
population growing at a much faster pace than employment. This set of population and employment
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projections are the central assumptions for this preliminary VMC transportation analysis and are assumed
to be the same for each individual road network alternative. It isimportant to note that these assumptions
are preliminary and any changes to population and/or employment growth will require further analysis.

Table 1 - 2006 and 2031 VMC Population and Employment

Population Employment
Tz Description Growth Growth
2006 2031 CAGR 2006 2031 CAGR
Abs Diff % Abs Diff %

6050 |West Power Centre 919 2,819 1,900 | 207% 5% 1,922 2,022 100 5% 0%

6052 |Woodbridge Square 39 539 500 | 1282% | 11% 2,653 2,703 50 2% 0%

6059 [Seven & 400 & Power Centre 2,900 2,900 1,418 1,568 150 11% 0%

1048 |[Colossus Centre 1,100 1,100 1,388 1,488 100 7% 0%

6083 |NW Hwy 7 & Edgeley 2,100 2,100 1,973 4,323 2,350 | 119% 3%

6085 |The Interchange 2,100 2,100 1,025 3,375 2,350 | 229% 5%

6084 |NW Hwy 7 & Jane 8,400 8,400 1,973 6,323 4,350 | 220% 5%
6086 |SW Hwy 7 & Jane 4,200 4,200 342 3,442 3,100 | 906% 10%
6087 |NW Exchange Ave & Jane 600 600 342 1,992 1,650 | 482% 7%
6095 |NE Hwy 7 & Jane 4,600 4,600 949 1,749 800 | 84% 2%
6090 |SE Hwy 7 & Jane 3,100 3,100 4,954 5,354 400 8% 0%
Total 958 32,458 31,500 | 3288% | 15% 18939 34,338 15,399 | 81% 2%

Figure 2 - Population and Employment Assumed Growth from 2006 to 2031 by Traffic Zone
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The planned VMC intensification area is concentrated within convenient walking distances of the planned
Vaughan Metropolitan Centre Subway Station located in the northwest quadrant of the Avenue 7 and Jane
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St intersection, as shown in Figure 3. A high proportion of the population and employment growth

proposed for the VMC is within traffic zones 6084 and 6086

Figure 3 Proposed Spadina Subway Extension Station Locations in VMC Area
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3. ROAD AND TRANSIT NETWORK ASSUMPTIONS
Three major 2031 alternative road network alternatives designed by AECOM are analyzed in this study

Base Alternative —
Alternative Network 1

Alternative Network 2

“Ring Road”
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3.1. Base Road Network

The base road network reflects earlier plans (2001) for the Vaughan Corporate Centre, and serves as the
reference case for the analysis of the transportation implications of current land use proposals for the
VMC. To accommodate future growth of travel demand within the VCC (now VMC), Avenue 7 (formerly
Avenue 7) was to function as the VMC'’s "main street™ bisecting a planned ring-road system, so as to create
an efficient road network when coupled with improved VIVA transit services on Avenue 7 and the planned
Spadina Subway Extension. The base alternative also has an improved northbound on-ramp to Highway
400 from Hwy 7 (see Figure 4). Figure 5 displays the number of lanes assumed for the base network
scenario in VSAM.

Outside of the City of Vaughan, future road network improvements were coded based on assumptions
provided by York Region and the City of Vaughan. A full list of regional and city-wide network

improvements is provided in the Vaughan Sub-Area Model Technical Report, November 2009.

Figure 4—- Base Network Alternative — “Ring Road”
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Figure 5 — Base Network Alternative Lane Assumptions
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3.2. Road Network Alternatives 1 and 2

Network Alternatives 1 and 2 do not include the “ring-road” defined in the base case. Instead, these
alternatives include a series of smaller collector roads diverting traffic to and from Avenue 7 to the areas
surrounding the VMC core, with less residential concentration (see Figure 6). Both of these alternatives

also have an improved northbound on-ramp to Hwy 400 from Hwy 7. Lane assumptions for these two
alternatives are shown in Figure 7.

Alternatives 1 and 2 are similar to each other in the VMC area. The only difference between them is the

improved interchange at Langstaff Road. Alternative 1 represents the interchange at Langstaff Rd and

Hwy 400 as it exists today, while Alternative 2 involves improving the interchange to include a southbound
off-ramp and a northbound on-ramp.
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Figure 6 - VMC Road Network Alternatives 1 and 2

INBIvAR ST Rs
.'||| /
F ' S
IIIIIII -
M .‘ f/ H.;_,Ffj Sy L=




VMC 2031 Traffic Forecasts Technical Note Page 8 of 18

3.3. Transit Network

Transit network assumptions were coded based on the latest York Region Transportation Master Plan,
which includes significant improvements in service frequency for most of the bus routes that pass through
the Vaughan area. Some key transit investments in Vaughan include Bolton GO Rail, TTC Spadina
Subway Extension, TTC Yonge Subway Extension, 407 Transitway, improvements in transit service
frequency for YRT VIVA line to 2-4 min, and Acceleride from Brampton to VMC. Amongall these future
transit investments, TTC Yonge Subway Extension is expected to create the biggest impact on transit usage
within VMC as the end station will be located right in the VMC core on Avenue 7 west of Jane Street.

4. 2031 TRAFFIC FORECASTS
4.1. 2031 Trip Summary

The VSAM model results were used to evaluate the various network options within the VMC. Table 2
provides a summary of the origin trips (i.e. trips originating from VMC) in the AM peak period for each of
the VMC traffic zones by auto driver, auto passenger, and transit patronage. Total transit mode share is
expected to grow from 6% in 2006 to 37% in 2031. The VMC Core (Traffic Zones 6084 and 6086) will
experience the highest growth in transit use, from 6% and 3% to 41% and 50%, respectively. This
significant growth in transit ridership and mode share in the VMC between 2006 and 2031 reflects planned
improvements in transit service including the TTC subway extension and improved YRT and VIVA transit
services to the VMC.

Table 2 — 2006 and 2031 VMC Origin Trip Summary (AM Peak Period)

2006 Origin Trips (Person) 2031 Origin Trips (Person)
Tz Description Auto : Transit Auto : Transit ((J;GAS;
Driver Auto Pass| Transit Share (%) | Driver Auto Pass| Transit Share (%)

6050 |West Power Centre 361 73 49 10% 943 211 244 17% 4%
6052 |Woodbridge Square 99 12 4 4% 282 53 52 13% 5%
6059 |Seven & 400 & Power Centre 44 4 2 3% 583 169 631 46% 14%
1048 |Colossus Centre 44 4 1 2% 274 69 213 38% 10%
6083 |NW Hwy 7 & Edgeley 63 5 4 5% 832 201 547 35% 13%
6085 |The Interchange 35 4 0% 334 71 229 36% 12%
6084 |NW Hwy 7 & Jane 73 5 5 6% 1,652 437 1,449 41% 16%
6086 |SW Hwy 7 & Jane 16 2 1 3% 876 267 1,134 50% 21%
6087 |NW Exchange Ave & Jane 17 2 0% 416 86 33 6% 14%
6095 |[NE Hwy 7 & Jane 33 3 1 2% 572 159 546 43% 15%
6090 |SE Hwy 7 & Jane 133 12 4 3% 482 97 199 26% 7%

Total 918 127 70 6% 7,247 1,819 5,277 37% 11%

Table 3 presents a summary of destination trips (i.e. trips destined to VMC) in 2006 and 2031. The
transit mode share for trips destinated to the VMC area (primarily to local jobs) is also expected to
increase, from 7% in 2006 to 13% in 2031.
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Table 3 - 2006 and 2031 VMC Destination Trip Summary (AM Peak Period)

2006 Destination Trips (Person) 2031 Destination Trips (Person)
Tz Description Auto : Transit Auto : Transit ?;ig;
Driver Auto Pass| Transit Share (%) | Driver Auto Pass| Transit Share (%)

6050 [West Power Centre 1,082 1,001 144 6% 1,254 1,608 296 9% 1%
6052 [Woodbridge Square 1,368 234 78 5% 1,399 270 110 6% 0%
6059 |Seven & 400 & Power Centre 718 99 67 8% 890 116 133 12% 1%
1048 |Colossus Centre 688 7 55 7% 744 81 123 13% 1%
6083 |[NW Hwy 7 & Edgeley 964 120 85 7% 1,913 233 435 17% 3%
6085 |The Interchange 563 60 2 0% 2,285 260 496 16% %
6084 [NW Hwy 7 & Jane 942 117 110 9% 2,404 283 545 17% 4%
6086 |SW Hwy 7 & Jane 188 19 12 6% 1,064 112 196 14% 8%
6087 |[NW Exchange Ave & Jane 199 21 0 0% 960 108 11 1% ™%
6095 [NE Hwy 7 & Jane 494 62 44 7% 714 82 105 12% 2%
6090 |SE Hwy 7 & Jane 2,367 292 263 9% 2,448 300 474 15% 0%

Total 9,573 2,102 860 7% 16,075 3,453 2,925 13% 2%

Table 4 summarizes the auto driver trips for the AM and PM peak hours. It is observed that the estimated
annual growth rates for the PM peak hour auto driver origin trips are slower than the growth rates for the
AM peak period. This is mostly due to the slower growth rates for the shopping trips, which are closely
related to employment and retail jobs growth rates rather than higher population growth rates.

Table 4 — 2006 and 2031 Trip Summary (AM and PM Peak Hour)

Auto Driver Origin Trips (Vehicle) Auto Driver Desintation Trips (Vehicle)

Tz Description AM 06'-31' PM 06'-31' AM 06'-31' PM 06-31'

2006 | 2031 | CAGR | 2006 | 2031 | CAGR | 2006 | 2081 | cAGR | 2006 | 2031 | CAGR
6050 |West Power Centre 139 393 4% 787 919 1% 356 435 1% 688 935 1%
6052 |Woodbridge Square 41 119 4% 654 693 0% 524 537 0% 298 368 1%
6059 |Seven & 400 & Power Centre 18 254 11% 731 883 1% 259 336 1% 534 784 2%
1048 |Colossus Centre 17 117 8% 864 962 0% 263 288 0% 772 924 1%
6083 |[NW Hwy 7 & Edgeley 28 365 11% 518 1,214 3% 315 732 3% 454 1,237 4%
6085 |The Interchange 17 150 9% 658 3,144 6% 185 937 % 578 3,001 7%
6084 |NW Hwy 7 & Jane 32 723 13% 804 1,934 4% 300 945 5% 669 2,034 5%
6086 |SW Hwy 7 & Jane 8 385 17% 317 1,363 6% 58 444 8% 228 1,381 7%
6087 |[NW Exchange Ave & Jane 8 183 13% 61 323 7% 64 397 8% 20 171 9%
6095 |NE Hwy 7 & Jane 15 251 12% 199 350 2% 168 266 2% 16 245 11%
6090 |SE Hwy 7 & Jane 50 202 6% 1,041 1,220 1% 753 790 0% 372 557 2%
Total 374 3,142 9% 6,635| 13,004 3% 3,245 6,107 3% 4,630 | 11,636 4%
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4.2. 2031 Screenline Results and VV/C Ratios

Error! Reference source not found. Table 5 and Table 6 present the traffic volume forecasts for the three
network alternatives on each of the local screenlines identified in Figure 8. It should be noted that VSAM
does not model light and heavy trucks; therefore an additional 7% of trucks are added to each road link to
account for background truck volumes based on observed truck usage within the study area. In the AM
analysis, a passenger car equivalency (PCE) factor of 1.5 is applied for trucks, except on routes where large
trucks would frequently travel, in which case a PCE of 2.0 is used as well as a higher percentage of trucks.
No trucks are allowed to use Avenue 7 between Jane St. and Weston Rd. and were manually assigned to
alternative bypass routes.

Figure 8 — VMC Screenline Locations
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Table 6 — 2006 and 2031 Screenline Summary (PM Peak Hour)

HCI 2031 - Sc25013 | HCI 2031 - Sc25014 | HCI 2031 - Sc2501

vorzos.sesion | MO0 Sczsts | ez | o sesn
Scn | Dir Location PM Peak VMC) PM Peak VMC) PM Peak

Pk Hr Total V/(.: Pk Hr Total V/C Ratio Pk Hr Total V/(.: Pk Hr Total V/(.:

Veh Ratio Veh Veh Ratio Veh Ratio
1 E |East of Creditstone 2,590 0.86 3,360 1.12 3,330 1.11 3,340 1.11
1 W |East of Creditstone 1,940 0.65 2,780 0.93 2,700 0.90 2,700 0.90
2 E |East of Hwy 400 3,620 0.79 6,530 1.13 7,080 1.22 7,280 1.25
2 W |East of Hwy 400 5,320 0.72 10,570 1.06 10,960 1.10 11,010 1.10
3 E |East of Jane 2,590 0.59 4,480 0.52 3,860 0.57 3,860 0.57
3 W |East of Jane 2,000 0.45 4,210 0.49 2,990 0.44 2,980 0.44
4 N [North of Portage 2,650 0.49 4,840 0.45 5,160 0.48 5,270 0.49
4 S [North of Portage 2,200 0.41 3,820 0.35 3,890 0.36 3,980 0.37
5 N |South of Collossus 3,440 0.76 6,160 1.03 6,190 1.03 6,140 1.02
5 S |South of Collossus 3,400 0.94 5,660 0.94 5,710 0.95 5,640 0.94
6 N [South of Portage 860 0.29 3,500 0.58 3,400 0.57 3,490 0.58
6 S [South of Portage 1,450 0.48 4,060 0.68 3,890 0.65 3,970 0.66
7 E |West of Jane 3,050 0.90 6,670 0.65 5,760 0.87 5,760 0.87
7 W |West of Jane 3,070 0.90 5,900 0.58 4,700 0.71 4,630 0.70
8 E |[West of Weston 4,280 0.61 6,530 0.74 6,530 0.74 6,570 0.75
8 W |West of Weston 4,760 0.68 6,580 0.75 6,570 0.75 6,620 0.75

Assume auto occupancy is 1.10 approximately
Assume Transit Peak Hour Factor is 0.60 approximately

2006 versus 2031 Base

The most obvious difference between 2006 and the 2031 Base option is the significant growth in peak hour
total vehicles for both AM and PM. For the AM peak hour, the greatest traffic growth occurs in the
westbound and southbound directions; particularly south of Portage Rd and West of Jane St. This result
reflects the substantial increases in population and resident labour force assumed within the VMC area,
which is expected to generate increased commuting from this area.

The PM peak hour has most growth occurring in the northbound direction (which reflects residents
returning to the VMC area). The PM peak hour, which includes return to home trips for VMC residents
and employees as well as shopping and non-home bases travel, is more complex. The PM peak hour flows
are more balanced with forecasted traffic growth being greater in the westbound direction versus the AM
peak reverse direction (eastbound).

The local congestion in the VMC area increases between 2006 and 2031. This overall congestion can be
attributed to the assumed land use changes in the VMC area. Ascan be seen in Figure 9, in year 2006 (on
top) congestion was concentrated on Avenue 7 from Weston Rd to Jane St in the PM peak hour; while by
2031 (on bottom), Portage Rd, Weston Rd, Avenue 7, the Ring Road, and even parts of Highway 407 are
forecasted to be operating at or above capacity in the VMC area in the PM peak hour. Within the
intensified VMC core area, centred on Avenue 7 and west of Jane Street, there appears to be sufficient road
capacity during the PM peak hour to accommodate auto traffic generated within the core area.
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Figure 9 2006 (TOP) and 2031 (BOTTOM) PM V/C Ratios
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Alternative 1 versus Alternative 2

On ascreenline level, Table 5 and Table 6 show that the improvement to the Langstaff Rd/Highway 400
interchange has little impact on the VMC area. The V/C ratios across the screenlines differ by less that 1%
for both AM and PM peak hours.

The analysis shows that Alternative 1 and Alternative 2 have very little difference in terms of local
congestion. As can be seen in Figure 10 for both AM (on TOP) and PM (on BOTTOM) peak hours, the
V/C ratios in the VMC area for Alternative 1 and Alternative 2 differ by less than 5% with the most
significant variances occurring at the Highway 400/Avenue 7 interchange. While the Langstaff
Rd/Highway 400 interchange improvements may have stronger impacts elsewhere, the impacts to the
VMC area are minimal.

Base Option versus Alternatives 1 and 2

The analysis of the Base option versus the alternative options shows that the overall total number of
vehicles across the screenlines in the VMC core area is reduced for Alts 1 and 2. The fact that the V/C
ratios, for both AM and PM peak hours, across the screenlines in the VMC core area are generally slightly
worse in the alternatives than in the Base option indicates that the Base option offers more capacity than
the alternative options provide. This is specifically east and west of Jane St due to the additional capacity
provide by the Ring Road feature. Figure 11 suggests that the local congestion in the PM peak hour in the
VMC area for both the Base option (on TOP) and Alternative 1 (on BOTTOM) is significant on Portage
Rd, Weston Rd, and Avenue 7 across Highway 400 and outside of the VMC area. The same can be said for
the Base option versus Alternative 2.
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Figure 10 Alt #1 versus Alt #2 V/C Ratio % Difference (AM on TOP / PM on BOTTOM)
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Figure 11 PM Peak Hour V/C Ratios for Base (on TOP) and Alt 1 (on BOTTOM) Options
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4.3. Bridge Options in Network Alternative 2

Three additional options are tested (AM only) to analyze the traffic impacts that may result from the
bridges across Hwy 400 at Langstaff Rd. and Colossus Rd. These options are:

e Langstaff Rd Bridge ONLY
e Colossus Rd Bridge ONLY
e BOTH Langstaff Rd Bridge and Colossus Rd Bridge

Each option was developed and tested using the Alternative 2 road network (with the Langstaff
Interchange improvements), as the reference case. A PCE of 2.0 is assumed for trucks.

The figures provided in the Appendix illustrate the total (auto and truck) volumes, along with the V/C
ratios, obtained for each network alternative for both AM and PM peak hours. The addition of the
Langstaff Rd Bridge to the Alternative 2 network does not have significant impacts on traffic conditions in
the VMC area.

The “Colossus Rd Bridge ONLY” option diverts traffic from Avenue 7 and Portage Road in the VMC
area. During the AM peak, this reduced V/C ratios on Avenue 7 east of Highway 400 from 1.08 to 0.97.
In the PM peak hour, however, the demands on bridge are forecasted to exceed capacity (V/C 1.17) and
V/C ratios on Avenue 7 east of Highway 400 are reduced from 1.48 to 1.30, still substantially above
capacity.

The “BOTH Langstaff Rd Bridge and Colossus Rd Bridge Option” is comparable to the “Colossus Rd
Bridge ONLY” option. This reflects the marginal impacts of the Langstaff Rd Bridge on traffic within the
VMC area.

5. SUMMARY/CONCLUSIONS

As part of the transportation analysis for the Vaughan TMP Study, various network options for the VMC
sub-area were evaluated based on the VSAM model results. Population and employment projections that
reflect the latest growth and intensification proposals for the VMC were compiled, three major road
network concepts were tested using the VSAM, and 2031 traffic forecasts were generated for further
analysis by the project team. VSAM estimates that transit usage and mode share will increase significantly
by 2031, which would help to transform VMC into a transit-oriented community in the future. The largest
increases in transit use are expected for the new residents of the VMC Core area with AM peak hour transit
use increasing from 6% to 37% between 2006 and 2031. Substantial increases are also forecasted for transit
trips destined for jobs in the VMC (from 7% to 13%).

Based on the current population and employment assumptions for 2031, severe congestion is expected in
the vicinity of Highway 400, at the western end of the VMC and at the eastern end in the Avenue 7
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corridor. Portage Rd (from Weston Rd to Jane St), Weston Rd, Jane St (south of VMC), and Avenue 7
(west of Weston Rd and east of Creditstone Rd) are operating with VV/C ratios over 0.9. Nevertheless, by
2031, there is still sufficient capacity on the auto network in both the AM and PM peak hours in the VMC
“urban core area” near Jane and Avenue 7. Given the proposed Spadina Subway Extension to the VMC
“core area,” significant population and employment growth can be expected to occur in the vicinity of the
“core area.” The employment growth assumed for 2031 appears to be high, in that the PM outbound
traffic on critical links that service the wider VMC is substantially over capacity. In this context, the growth
estimates outside of the core area (within VMC) appear to be too high, and land use alternatives with
reduced employment should be considered to bring PM peak demand levels into line with total capacity

In the Base option, the modelled northbound on-ramp from Avenue 7 to Highway 400 has been deemed
geographically unfeasible by the MTO. Based on the combination of V/C ratio and screenline analyses,
Halcrow recommends that Alternative 1 be analyzed further as a viable alternative to accommodate the
population and employment forecasts provided in this technical report for the entire VMC area.

It should be noted that these model results and findings represent the overall network performance for
each network alternative. Local network adjustments might result in a more efficient road network for
these VMC network concepts. Moreover, VSAM is calibrated based on the observed 2006 base year travel
behaviour. Further analysis of the future trip rates within VMC is recommended to ensure that the VSAM
generates reasonable traffic forecasts that are sensitive to the substantial land use changesin 2031. This can
be done through a benchmarking exercise that compares the future trip statistics in VMC with some other
transit-oriented areas like North York City Centre.
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