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To Dick Gordon Project Vaughan Transportation Master
Plan (update to Feb 10 Memo)

From Halcrow Consulting Inc Project no.
Date 6 July 2010 Re

Copy Leah Russell, Lisa Wang, Mahboobeh Sohi

VSAM 2031 - Revised Base (AM & PM), Alternative 1 (AM & PM)

Further to discussions with the City of Vaughan and AECOM at a meeting on December 10, 2009, HCI
has updated the Vaughan Sub-Area Model (VSAM) 2031 base network (developed November 2009) by
incorporating the following revised inputs within the City of Vaughan study area:

Land Use: population and employment
o source: Urban Strategies Inc. January 8, 2010

Auto Network: number of lanes, capacity, and alignment
o source: revised York Rapid Transit Plan (YRTP model), July 24, 2009;
o source: Peel Region model, January 13, 2010
o source: Urban Strategies, January 20, 2010

Transit Network: headway, speeds, alignment, station locations, and related access links
o source: base transit network as per YRTP model provided by York Region for Western

Vaughan IEA, August, 17 2007.
o source: updated transit network as per YRTP model provided by York Region (used for

changes in VSAM study area), December 11, 2009.
o source: GO Transit, December 16, 2009.
o source: York Region Transportation Master Plan Update, November 2009

Parking: parking costs and locations
o source: revised YRTP model, December 11, 2009

The 2031 Alternative 1 scenario was developed based on this 2031 revised VSAM base, with the same
assumptions in land use, transit network, and parking costs. Adjustments were made to the auto
network with guidance from AECOM (February 22, 2010), i.e. regarding number of lanes, capacity, and
alignment. This tech memo will address the 2031 revised VSAM base (a.m. and p.m.), the 2031
Alternative 1 (a.m. and p.m.), and the 2021 base (a.m. and p.m.).
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Land Use

Population and employment figures within the City of Vaughan were revised by Urban Strategies Inc. to
match the land use control totals for Vaughan provided by York Region on December 11, 2009.
Figure 1 and Figure 2 show the location and magnitude of the population and employment differences
between the original VSAM 2031 base (November 2009) and the updated VSAM 2031 base (January
2010), respectively. The resultant population and employment totals can be seen in Table 1 below.

Figure 1 - Population Differences
(Rev. VSAM 2031 Base versus Orig. VSAM 2031 Base)
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Figure 2 – Employment Differences
(Rev. VSAM 2031 Base versus Orig. VSAM 2031 Base)

Table 1 – 2031 Population and Employment City of Vaughan Totals
VSAM Version 2031 Population Totals 2031 Employment Totals
November 9, 2009 425,150 262,802*
January 8, 2010 418,980 262,581*

*Adjustments were made for employment in Wonderland to reflect
average fall weekday traffic (TZ 1059)
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York Region also provided population and employment control totals for the rest of York Region
outside of the City of Vaughan. While the overall totals for population did not change, the allocation by
zone did change in some regions. The employment control totals were revised for all York Region
municipalities. These updated GTHA 2031 forecasts were included in the revised 2031 VSAM base and
the 2031 Alternative 1. Table 2 below illustrates the control totals outside of the City of Vaughan
within York Region for both the original VSAM 2031 base (November 2009) and the revised VSAM
2031 base (January 2010).

Table 2 – Population and Employment Totals outside Vaughan
Orig. and Rev. VSAM 2031 Base

2031 Population 2031 Employment

Region VSAM
Nov 9, 2009

VSAM
Jan 8, 2010

VSAM
Nov 9, 2009

VSAM
Jan 8, 2010

Aurora 70,449 70,449 34,800 34,203
East Gwillimbury 87,997 87,997 31,738 34,412
Georgina 70,691 70,691 21,721 21,244
King 35,095 35,095 12,111 11,915
Markham 423,468 423,468 248,936 240,572
Newmarket 97,346 97,346 49,647 49,445
Richmond Hill 242,816 242,816 100,749 99,388
Whitchurch-Stouffville 60,792 60,792 23,800 23,034
York Region* 1,507,480 1,507,480 799,748 780,267

*Totals include Vaughan

Retail Employment

Retail employment for the 2006 base was generated using 2006 Transportation Tomorrow Survey (TTS)
employment data. In zones that had been further split by HCI, the retail employment was allocated
based on the location of retail development. Retail employment for each traffic zone was then
expressed as a percentage of a total employment in each zone. Necessary adjustments to the percentages
were made to ensure that the six major shopping centres located in Vaughan (RioCan Colossus Centre,
The Promenade, The Interchange, Westridge Power Centre, Seven and 400 Power Centre, and Vaughan
Mills) had the appropriate retail employment allocated for their respective traffic zones .

Subsequent to the calibration exercise, Urban Strategies provided (on a zonal basis) 2031 retail
employment growth for the Vaughan Metropolitan Centre (VMC) area as well as 2031 total
employment for the VSAM study area.
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The retail percentages per zone developed from the 2006 base were applied to the 2031 total
employment to generate 2031 retail employment, while ensuring that the retail employment estimates in
the VMC area were consistent with the employment growth figures provided by USI for VMC.

Auto Network

Updated auto network assumptions regarding number of lanes, capacity, and alignments were adopted
from the YRTP auto network (updated July 24, 2009) into the revised VSAM model for the City of
Vaughan and in neighbouring municipalities where they were expected to have a significant impact on
traffic patterns within the City of Vaughan. In addition, network refinements within the West Vaughan
Secondary Employment Centre along the Highway 427 corridor were incorporated into the revised
VSAM network based on recommendations from Urban Strategies. Table 3 and the accompanying
Figure 3 provide details regarding the nature and the location of these updates within the Study area.
Table 4 and Figure 4 provide details regarding network updates in Peel Region.

Table 3 – Auto network updates/refinements
(Orig. VSAM 2031 Base and Rev. VSAM 2031 Base)

Lane Cap Lane Cap
1 New NS road na na 1/1 400
2 New NS road na na 1/1 500
3 Capacity change 800 700
4 Lane/Capacity Change 1/1 400 2/2 900
5 Add EW road na na 1/1 400
6 Lane/Capacity Change 1/1 600 2/2 800
7 Lane Change for SB lane 4 5
8 Lane Change for NS lane 6 5
9 Add NS road na na 1/1 600
10 Add EW road na na 1/1 600
11 Lane/Capacity Change 2/2 1000 1/1 800
12 Lane/Capacity Change 3/3 800 2/2 900
13 Lane Change 2/2 1/1
14 Lane Change 2/2 1/1
15 Lane/Capacity Change 3/3 800 2/2 900
16 Lane Change 3/3 2/2
17 Lane Change 3/3 800 2/2 800, 900

Orig. Base New Base
ref Revision
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Figure 3 – Location of Auto Network Updates
(Orig. VSAM 2031 Base versus Rev. VSAM 2031 Base)
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Table 4 – Auto Network Updates/Refinements in Peel Region
(Orig. VSAM 2031 Base and Rev. VSAM 2031 Base)

Orig. Base New Base
Lane Lane

1 Lane Change 2/2 3/3
2 Lane Change 2/1 1/1
3 Add EW road na 1/1
4 Lane Change 2/2 1/1
5 Lane Change 2/2 3/3
6 Lane Change 1/1 2/2
7 Lane Change 1/1 2/2
8 Lane Change 1/1 2/2
9 Lane Change 2/2 3/3
10 Remove NS Road 2/2 na
11 Lane Change 1/1 2/2
12 Lane Change 1/1 2/2
13 Lane Change 2/2 3/3
14 Lane Change 1/1 2/2
15 Lane Change 1/1 2/2
16 Lane Change 2/2 3/3
17 Lane Change 1/1 2/2
18 Lane Change 3/3 2/2
19 Lane Change 1/1 2/2
20 Lane Change 3/3 2/2
21 Lane Change 2/2 1/1
22 Lane Change 2/2 3/3
23 Lane Change 2/2 1/1
24 Lane Change 2/2 3/3
25 Lane Change 2/2 3/3
26 Lane Change 1/1 2/2
27 Lane Change 3/3 2/2
28 Lane Change 1/1 2/2
29 Lane Change 2/2 3/3
30 Lane Change 2/2 3/3
31 Lane Change 1/1 2/2
32 Lane Change 3/3 2/2
33 Lane Change 2/2 3/3
34 Lane Change 1/1 3/3
35 Lane Change 3/3 2/2
36 Lane Change 4/4 + 1/1 HOV 3/3 + 1/1 HOV
37 Lane Change 2/2 3/3
38 Lane Change 3/3 2/2
39 Lane Change 3/3 2/2
40 Lane Change 2/2 3/3

ref Revision
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Figure 4 - Location of Auto Network Updates in Peel Region
(Orig. VSAM 2031 Base versus Rev. VSAM 2031 Base)
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Transit Service

Service frequencies and speeds of transit routes traversing the City of Vaughan were revised by HCI
primarily based on WVIEA version 8G assumptions adjusted to reflect the Region’s updated TMP. In
some cases, such as Major Mackenzie Dr., west of Weston Road, bus speeds were adjusted downward
to reflect forecast traffic conditions, and headways were reduced from the Region’s recent assumptions
to reflect experience in comparable mature urban areas. The alignment of the Bolton GO line was
adjusted to reflect the latest York Region TMP update document (November 2009) and the locations of
future stations were confirmed with GO Transit staff. Furthermore, walk access link assumptions for
the revised transit lines were adjusted accordingly. Details regarding the changes in headway, service
frequency, route alignment, and station locations can be seen in Table 5 and the associated Figure 5.

Table 5 – Transit Service Updates
(Orig. VSAM 2031 Base versus Rev. VSAM 2031 Base)

Headway SpeedLine
Name Description Ori.

VSAM
Rev.

VSAM
Ori.

VSAM
Rev.

VSAM
T105XN Dufferin North NB 5 28 15
T105XS Dufferin North SB 5 28 15
Y004AE Major Mackenzie EB 10 37.6 24
Y004AW Major Mackenzie WB 10 37.6 24
Y004B Major Mackenzie Extension 3 7.5 37.6 27.6
Y004LE Major Mackenzie BRT EB na 5 na 27
Y004LW Major Mackenzie BRT WB na 5 na 27
Y022N King City NB 15 36 25
Y022S King City SB 15 36 25
Y085 Rutherford-16th 3 8 25.1
Y087E Langstaff Maple EB 30 31.8 19.8
Y087W Langstaff Maple WB 25 31.8 19.8
G9008¹ Bolton GO line 20 99
¹ Station locations revised
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Figure 5 – Revised Transit Lines in Revised VSAM 2031 Base

Parking

York Region provided revised parking costs (December 11, 2009) that were included in revised the 2031
VSAM base network. The resultant difference between the original VSAM 2031 base (November,
2009) and the revised VSAM 2031 base (January 2010) were the additional parking locations (along with
associated daily parking costs) shown in Figure 6.
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Figure 6 - Location of Parking Updates
(Rev. VSAM 2031 Base versus Orig. VSAM 2031 Base)

Base AM Model Results

The model results package for the revised VSAM 2031 base (Scenario 50813) including auto volume,
auto and truck volume, v/c ratio (with and without trucks), transit ridership, and various network
attributes can be found in Appendix A.
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Auto Volumes

In order to assess the effects of land use on auto volumes separate from auto and transit network
changes and parking costs. Comparisons were made between scenarios with alternate network and land
use assumptions:

Orig. LU New LU
Orig. Network Sc40013 Sc40113
New Network Sc50713 Sc50813

In order to isolate the effects of land use changes, Scenario 50813 (new land use, new auto and transit
network) was compared against Scenario 50713 (original land use, new auto and transit network). To
evaluate the impacts of network changes, Scenario 50813 (new land use, new auto and transit network) was
compared against 40113 (new land use, original auto and transit network).

Land Use Impacts

Overall, the differences in auto volumes within the City of Vaughan shown in Figure 7 correlate with
the changes made in land use shown in Figure 1 and Figure 2. The green colour in the following
figures indicates a reduction in traffic in the revised VSAM base, while red indicates an increase. The
reduction of trips in the VMC area is due to the reduction of employment within the VMC core area.
This reduction in employment also resulted in the decrease of inbound traffic along Highway 407 and
Highway 400. The increases in traffic outside the VMC are attributed to the additional employment
along the Highway 50 and Highway 427 corridors.
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Figure 7 – Land Use Impact on Auto Network

Sc 50813: new network, new land use
Sc 50713: new network, old land use
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Network Impacts

Similarly, the changes in traffic volumes shown in Figure 8 correlate closely with the changes made in
the auto network (refer to Figure 3 and Table 3). The reduction of traffic in Peel Region was due to
the removal of the NS roadway between Castlemore Road and Coleraine Drive (refer to Figure 4 and
Table 4, item 10 ). An additional lane, along with increased capacity, was added to Zenway Boulevard
in the revised VSAM 2031 base, and reflects the increased traffic volume (shown in red), as well as
traffic diversion from Highway 7. The traffic reduction (shown in green) on Jane St correlates with the
lane/capacity reduction, and the increases in traffic on the smaller collector roads are sensible since they
were not included in the Nov 2009 VSAM and were included in this VSAM revision.

Figure 8 – Network Impacts on Auto Network

Transit Ridership

Sc 50813: new network, new land use
Sc 40113: old network, new land use
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Transit service assumptions for headway and speed exert a direct and significant influence on transit
ridership. Figure 9 compares the transit ridership differences between Scenario 50613 and Scenario
40113 (same land use, original versus revised network). Green indicates a decrease in ridership on the
new network with the new landuse, and red indicates an increase.

Figure 9 – Transit Network Impacts on Transit Demand

Sc 50813: new network, new land use
Sc 40113: old network, new land use
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Network Impacts

Within the City of Vaughan, the relative increase and decrease in ridership can all be reasonably
accounted for based on the transit network adjustments documented in Figure 5 and Table 5 (i.e.
headway, speeds, alignment, stations locations and related access links).

Base PM Model Results

The model results package for the revised VSAM 2031 PM base (Scenario 55813) including auto
volume, auto and truck volume, v/c ratio (with and without trucks), and various network attributes can
be found in Appendix B.

Auto Volumes

In order to assess the effects of land use on auto volumes separate from auto and transit network
changes and parking costs. Comparisons were made between scenarios with alternate network and land
use:

Orig. LU New LU
Orig. Network Sc45013 Sc45113
New Network Sc55713 Sc55813

In order to isolate the effects of land use changes, Scenario 55813 (new land use, new auto and transit
network) was compared against Scenario 55713 (original land use, new auto and transit network). To
evaluate the impacts of network changes, Scenario 55813 (new land use, new auto and transit network) was
compared against 45113 (new land use, original auto and transit network).

Land Use Impacts

Overall, the differences in auto volumes within the City of Vaughan shown in Figure 10 correlate with
the changes made in land use. The reduction of trips in the VMC area is due to the reduction of
employment within the VMC core area. This reduction in employment also resulted in the decrease of
outbound traffic along Highway 407 and Highway 400.
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Figure 10 – Land Use Impact on PM Auto Network

Sc 55813: new network, new land use
Sc 55713: new network, old land use



Halcrow Consulting Inc
207 Queen’s Quay West, Suite 550
PO Box 132
Toronto, ON M5J 1A7 Canada
Tel +1 (416) 363-8123 Fax +1 (416) 363-0341
halcrow.com

Memo
Page 18 of 26

Network Impacts

Similarly, the changes in traffic volumes shown in Figure 11 correlates closely with the changes made in
the auto network. The reduction of traffic in Peel Region (north of Castlemore Rd. and West of
Highway 50) was due to the removal of the NS roadway between Castlemore Road and Coleraine Drive
(refer to Figure 4 and Table 4). An additional lane, along with increased capacity, was added to
Zenway Boulevard in the revised VSAM 2031 base, and reflects the increased traffic volume, as well as
traffic diversion from Highway 7. The traffic reduction on Jane St correlates with the lane/capacity
reduction, and the increases in traffic on the smaller collector roads are sensible since they were not
included in the Nov 2009 VSAM and were included in this VSAM revision.

Figure 11 – Network Impacts on PM Auto Network

Alternative 1

Sc 55813: new network, new land use
Sc 45113: old network, new land use
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The 2031 Alternative 1 network was developed based on the 2031 Revised VSAM base with variations
to the auto network. Some significant changes include the addition of Langstaff and Colossus bridges
and the replacement of the VMC ring road network with a grid network. Table 6 and the
accompanying Figure 12 provide details regarding the nature and the location of these updates.

Table 6 – Alt. 1 Auto network updates/refinements
New Base New Alt 1

ref Revision
Lane Cap Lane Cap

1 Add NS link na na 1/1 700
2 Add EW link na na 1/1 700
3 Lane/Capacity Change 1/1 400 2/2 600
4 Add NS link na na 1/1 400
5 Add EW link na na 1/1 400
6 Add NS link na na 1/1 400
7 Add EW link na na 1/1 400
8 Add EW link na na 1/1 400
9 Interchange Improvement na na 2/2 1400
10 Add EW link na na 2/2 600
11 Delete links 2/2 900 na na
12 Lane/Capacity Change 1/1 400 2/2 600
13 Add NS link na na 2/2 600
14 Add EW link na na 2/2 900
15 Add EW link na na 2/2 600
16 Add EW link na na 2/2 900
17 Add EW link na na 1/1 400
18 Add NS link na na 1/1 400
19 Add EW link na na 1/1 400
20 Add EW link na na 1/1 400
21 Add NS link na na 1/1 400
22 Add EW link na na 1/1 400
23 Add EW link na na 1/1 900



Halcrow Consulting Inc
207 Queen’s Quay West, Suite 550
PO Box 132
Toronto, ON M5J 1A7 Canada
Tel +1 (416) 363-8123 Fax +1 (416) 363-0341
halcrow.com

Memo
Page 20 of 26

Figure 12– Alternative 1 Auto Network Changes

Alternative 1 AM Model Results

The model results package for the 2031 Alternative 1 AM (Scenario 70813) including auto volume, auto
and truck volume, v/c ratio (with and without trucks), transit ridership, and various network attributes
can be found in Appendix C.

Network Impacts

To evaluate the impacts of network changes, Scenario 70813 was compared against 50813 (same land use
and transit assumptions, different auto network). The changes in auto volume shown in Figure 12
correlate closely with the changes made in the auto network shown in Figure 12 and Table 6. The
increase of traffic (shown in red) along Huntington Rd., King-Vaughan Rd. and Kirby Rd. can be
attributed to the extension of Huntington Rd. between Kirby Rd. and King-Vaughan Rd. and the

9
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extension of Kirby Rd. between Huntington and Hwy 27 (labelled as #1 and #2 in Figure 12,
respectively). These extensions divert some traffic away from Hwy 27 and Teston Rd (shown in green).
Similarly, the providing connectivity between Dufferin St. and Bathurst St. (labelled as #23 in Figure
12) diverted traffic away from Elgin Mills Rd. W and King-Vaughan Rd.. The addition of the Langstaff
Bridge across the CN stockyards as well as the improvements at the Langstaff and Hwy 400 interchange
led to significant traffic increase along Langstaff Rd. and some diversion from Rutherford Rd. Within
the VMC area, the replacement of the ring road system with a grid system caused significant changes in
traffic patterns. The new Colossus Bridge alleviated Highway 7 of some traffic, while the improved
connections provided by the extension of Millway St. and Portage Rd. resulted in increased traffic.

Figure 13 – Network Impacts on AM Auto Network

Sc 70813: new network, new land use
Sc 50813: old network, new land use
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Alternative 1 PM Model Results
The model results package for Alternative 1 PM (Scenario 75813) including auto volume, auto and truck
volume, v/c ratio (with and without trucks), and various network attributes can be found in Appendix
D.

Network Impacts

In order to evaluate the impacts of network changes, Scenario 75813 was compared against 55813 (same
land use and transit assumptions, different auto network). The changes in auto volume shown in Figure
14 are very similar to the changes shown in Figure 13 and can be attributed to the changes made in the
auto network. An increase in traffic is shown in red and green indicates a decrease.

Figure 14 – Network Impacts on PM Alt. 1 Auto Network

Sc 75813: new network, new land use
Sc 55813: old network, new land use
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VSAM 2021 – Base

As per discussions with AECOM, a 2021 VSAM base network was developed based on 2031 VSAM
Alternative 1, with minor modifications to the road network. These include the removal of the
Langstaff Bridge and the Colossus Bridge, the removal of the Kirby Rd. link between Huntington Rd.
and Hwy 27 and between Dufferin St. and Bathurst St., Huntington between Kirby Rd. and King-
Vaughan Rd., as well as the removal of the N-S local road between Major Mackenzie Dr. and Teston
Rd. In addition, sections of several arterials will not be widened in 2021 and their lane assumptions also
changed. Table 7 and the accompanying Figure 15 provide details regarding the nature and the
location of these network differences.

Table 7 – 2021 Base Auto Network Modifications

Lane Cap Lane Cap
1 Remove link na na 1/1 700
2 Remove link na na 1/1 700
3 Remove link na na 1/1 400
4 Remove lane 2/2 900 3/3 800
5 Remove lane 2/2 900 3/3 800
6 Remove lane 2/2 800 3/3 711
7 Remove link na na 2/2 600
8 Remove link na na 2/2 900
9 Remove link na na 1/1 900

ref Revision
2021 Base 2031 Alt 1

Figure 15 – 2021 Network vs. 2031 Network
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Land Use

Population and employment figures within the City of Vaughan were revised by Halcrow to match the
land use control totals for Vaughan provided by York Region on December 11, 2009 using
interpolation between 2006 and 2031.

Figure 16 and Figure 17 show the location and magnitude of the population and employment for Year
2021, respectively. The resultant population and employment totals can be seen in Table 8 below.

Figure 16 – 2021 Population Assumptions
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Figure 17 – 2021 Employment Assumptions

Table 8 – 2021 Population and Employment City of Vaughan Totals
Date Vetted 2021 Population Totals 2021 Employment Totals
January 26, 2009 360,281 248,665*
*Adjustments were made for employment in Wonderland to reflect
average fall weekday traffic (TZ 1059)

2021 Model Results

The model results package for the 2021 Base AM (Scenario 30813) and PM (Scenario 35813) including
auto volume, auto and truck volume, v/c ratio (with and without trucks), transit ridership, and various
network attributes can be found in Appendix E and Appendix F, respectively.
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Conclusions

The 2031 VSAM base update was carried out at the request of the City of Vaughan. HCI has
incorporated revised road network lane and capacity assumptions, parking cost assumptions, transit
headway, speed, and stop/station location assumptions, as well as population and employment
forecasts.

As documented above, the changes in road and transit demand in the revised base scenario resulting
from the changes to transportation inputs (road, transit, and parking assumptions) are both modest and
logical. The changes in demand associated with the land use modifications, primarily due to substantial
reductions in VMC employment and increases to West Vaughan Secondary Employment Centre
employment, are consistent with the scale of the changes assumed. The major impacts are
concentrated in the vicinity of the VMC, particularly on Avenue 7 in the vicinity of Highway 400 where
PM peak hour demands were reduced by approximately 700 vehicles.

The transit ridership was reduced along Major Mackenzie Dr., in line with the assumed changes to
speed and headway which reflect the planned 2031 transit services in the YTMP Update and experience
in comparable urban corridors. Peak hour ridership estimates decreased substantially as a result of
reduced speeds and lower headways for both 2021 and 2031. Whereas the earlier peak hour demand
estimates justified frequencies of 7 to 8 buses per hour on Major Mackenzie Dr. west of Weston Road,
the assumed transit service changes resulted in AM peak hour demand levels of less than 227 in 2031.

The 2031 Alternative 1 scenario was developed based on the 2031 revised base network, with changes
to the auto network. These changes redistribute traffic along parallel links that were extended, added or
widened, especially within the VMC area.

The 2021 VSAM base was developed based on 2031 Alternative 1, with minor modifications to the road
network. There are no differences in the 2021 transit network input assumptions when compared to
the 2031 transit network. The resulting transit ridership was also similar to 2031 such that it achieved
AM peak hour demand levels of less than 218 on Major Mackenzie Dr west of Weston. With the 2021
land use control totals being marginally less than the 2031 land use control totals, the overall 2021
results are very similar to the 2031 results. The V/C ratio plots indicate that congestion occurs on most
major facilities by 2021, and widening improvements are necessary in order to accommodate 2031
forecasts. The VMC area and Avenue 7 are operating at an acceptable level of service, but Avenue 7 is
assumed to be six lanes by 2021 in this analysis.
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F2. Model Applications (Halcrow) 
F2.1 2021 Base Network – AM Peak Hour 

F2.2 2021 Base Network – PM Peak Hour 

F2.3 2031 Base Network – AM Peak Hour 

F2.4 2031 Base Network – PM Peak Hour 

F2.5 2031 Alternative Network – AM Peak Hour 

F2.6 2031 Alternative Network – PM Peak Hour 
 



 

 

F2.1 2021 Base Network – AM Peak Hour 



















 

 

F2.2 2021 Base Network – PM Peak Hour 

















 

 

F2.3 2031 Base Network – AM Peak Hour 



















 

 

F2.4 2031 Base Network – PM Peak Hour 

















 

 

F2.5 2031 Alternative Network – AM Peak Hour 



















 

 

F2.6 2031 Alternative Network – PM Peak Hour 

















 

 

F3. 2021 and 2031 Corridor Deficiencies 
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Appendix F3 

2021 and 2031 Corridor Deficiencies 
  
1. Deficiency Analysis Methodology 
1.1 Screenlines 
Screenlines are imaginary lines located in a grid pattern over a transportation network to evaluate the 
completeness and accuracy of predicted trips in calibrating travel demand models by comparing 
simulated trip volumes on the facilities with those actually observed. Also screenline counts are used 
to conduct deficiency analysis with the aim of assessing the existing or planned road network capacity 
within a study area. According to Meyer and Miller (2001) because the validity of a screenline analysis 
depends on considering as many of the roads that cross the screenline as possible, the screenlines 
should be chosen very carefully. Often, barriers to traffic flow (e.g., rivers or railroad tracks) are used 
because they “funnel” movements through a small number of crossings, making total movements 
easier to count. 
 
For the purpose of this study, the screenlines were defined as follows. 
 

East-West Screenlines extending from Highway 50 to Bathurst Street: 

1. North of Steeles Avenue; 
2. North of Highway 7; 
3. North of Rutherford Road; 
4. North of Teston Road; and 
5. North of King-Vaughan Road 

 
North-South Screenlines extending from Steeles Avenue to King-Vaughan Road: 

1. East of Highway 50; 
2. East of Highway 27; 
3. East of Pine Valley Drive; 
4. East of Highway 400; 
5. East of Keele Street; and 
6. West of Bathurst Street 

 

1.2 Corridors 
The transportation facilities (roads, transit services, and bike paths / lanes) crossing the screenlines 
can be grouped into larger analysis units reflecting corridors of travel in both east-west and north-
south directions of travel. Traffic data collected at the individual facility level can be aggregated to 
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these larger geographical units for analysis undertaken at this level and for calibration / validation of 
travel forecasting models. Corridor level analysis is an accepted methodological approach in 
transportation planning. Master Plan and area-wide transportation studies focus on well-defined travel 
corridors for which very specific strategies can be considered at a relatively fine level of detail.  
 
For the purpose of this study, the study team defined the following travel corridors: 
 

East-West (E-W) Corridors 

1. Kirby Corridor including all the east-west roads from Teston Road (including Teston 
Road) to King-Vaughan Road (including King-Vaughan Road); 

2. Major Mackenzie - Rutherford (Major Mac – Rutherford) Corridor including all the 
east-west roads from north of Langstaff Road (excluding Langstaff Road) to south of 
Teston Road (excluding Teston Road); and 

3. Highway 407 Corridor including all the east-west roads from Steeles Avenue 
(including Steeles Avenue) to Langstaff Road (including Langstaff Road) 

 
North-South (N-S) Corridors 

1. Highway 427 Corridor including all the north-south roads from Highway 50 (including 
Highway 50) to Highway 27 (including Highway 27); 

2. Islington Corridor including all the north-south roads from Highway 27 (excluding 
Highway 27) to Weston Road (excluding Weston Road); 

3. Highway 400 Corridor including all the north-south roads from Weston Road 
(including Weston Road) to Keele Street (excluding Keele Street); and 

4. Dufferin Corridor including all the north-south roads from Keele Street (including 
Keele Street) to Bathurst Street (including Bathurst Street) 

 
 

1.3 Summary of Expected Growth by Corridor 
The following sections deal with the projections for growth in population and employment in the City of 
Vaughan between 2006 and 2031. 
 

1.3.1 Population 

As can be seen in Table 1, between 2006 and 2031, the population of the City of Vaughan is 
estimated to grow by 67% (from 253,000 to over 423,000). Also Table 1 illustrates that the population 
growth rate is predicted to slow significantly in all the corridors as of 2021 (in comparison, the average 
annual rate of population increase in the City of Vaughan between 2006 and 2021 is predicted to be 2 
percent, whereas between 2021 and 2031 it is predicted to be only 1 percent). Overall 66% percent of 
the population growth projected between 2006 and 2031 is expected to occur by 2021.  
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As can be seen in Figure 1, among E-W corridors, the Major Mac - Rutherford and Highway 407 
corridors are predicted to accommodate 95% of overall projected population growth in the City of 
Vaughan between 2006 and 2031 with growth shares of 55% and 40% respectively. Although 
according to Figure 1, the population growth share is the lowest for the Kirby corridor (5%), Table 1 
illustrates that this corridor is predicted to have the largest annual growth rate among the E-W 
corridors (4% between 2006 and 2021; 2% between 2021 and 2031). Also according to Table 1, the 
Highway 407 corridor is expected to have the smallest annual growth rate (2% between 2006 and 
2021; 1% between 2021 and 2031). 
 

Table 1. Population and Employment Growth by Corridor (2006 – 2031) 

Corridors Data Item Population Employment 
2006 2021 2031 2006 2021 2031 

N
or

th
-S

ou
th

  

Highway 427 
Corridor  

Absolute Number  1422 12755 19125 6557 45891 57315 
Absolute Growth *   11333 6370   39334 11424 

Annual Growth Rate   16% 4%   14% 2% 
Relative Growth %   64% 36%   77% 23% 

Islington Corridor  

Absolute Number   95998 115256 123987 33630 37202 37202 
Absolute Growth   19258 8731   3572 0 

Annual Growth Rate   1% 1%   1% 0% 
Relative Growth %   69% 31%   100% 0% 

Highway 400 
Corridor  

Absolute Number   49831 89829 111135 64183 102329 104821 
Absolute Growth   39998 21306   38146 2492 

Annual Growth Rate   4% 2%   3% 0% 
Relative Growth %   65% 35%   94% 6% 

Dufferin Corridor  

 Absolute Number  105640 147335 168960 55494 64566 64566 
Absolute Growth   41695 21625   9072 0 

Annual Growth Rate   2% 1%   1% 0% 
Relative Growth %   66% 34%   100% 0% 

Ea
st

-W
es

t  

Kirby Corridor  

 Absolute Number  7556 13315 16175 1837 21396 23888 
Absolute Growth   5759 2860   19559 2492 

Annual Growth Rate   4% 2%   18% 1% 
Relative Growth %   67% 33%   89% 11% 

Major Mac - 
Rutherford Corridor  

 Absolute Number  130538 191389 224670 51590 86835 92634 
Absolute Growth   60851 33281   35245 5799 

Annual Growth Rate   3% 2%   4% 1% 
Relative Growth %   65% 35%   86% 14% 

Highway 407 
Corridor  

 Absolute Number  114797 160471 182362 106437 141757 147382 
Absolute Growth   45674 21891   35320 5625 

Annual Growth Rate   2% 1%   2% 0% 
Relative Growth %   68% 32%   86% 14% 

Total City of Vaughan 

 Absolute Number  252891 365175 423207 159864 249988 263904 
Absolute Growth   112284 58032   90124 13916 

Annual Growth Rate   2% 1%   3% 1% 
Relative Growth %   66% 34%   87% 13% 

Note:   * The first number is the 15 year growth between 2006 and 2021, and the second one is the 10 year growth between 2021 and 2031 

 
Figure 1 also shows the projected population growth shares for N-S corridors with the Dufferin and 
Highway 400 corridors predicted to almost equally accommodate 73% of the overall population growth 
between 2006 and 2031. Again as can be seen from Figure 1 and Table 1, although the Highway 427 
corridor is expected to have the lowest population growth share (11%) among the N-S corridors, it is 
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predicted to show the largest annual growth rate (16%) between 2006 and 2021 by a significant margin 
in comparison to those growth rates in other E-W corridors. Also as can be seen in Table 1, the 
Islington corridor is estimated to have the lowest annual growth rate (1% between 2006 and 2031). 
 
 

   

Figure 1.  Projected Population Growth Share for Defined Corridors between 2006 and 2031 
 
 

1.3.2 Employment 

Table 1 illustrates that the number of workers in the labour force between 2006 and 2031 is predicted 
to increase from 160,000 to 264,000, at almost the same rate that the population grows. Also Table 1 
illustrates that virtually all of the employment growth predicted to occur by 2031 (87%) is expected by 
2021 (in comparison, the average annual rate of employment increase in the City of Vaughan 
between 2006 and 2021 is predicted to be 3 percent, whereas between 2021 and 2031 it is predicted 
to be only 1 percent). Also it is essential to note that the employment growth in E-W corridors is 
estimated to occur for the most part (86% to 89%) between 2006 and 2021, following the same overall 
trend as the City as a whole. However except for the Highway 427 corridor, all of the expected 
employment growth in N-S corridors is predicted to be achieved by 2021.  
 
 

 

Figure 2. Projected Employment Growth Share for Defined Corridors between 2006 and 2031 

Kirby 
21% 

Major Mac – Rutherford 
40% 

Dufferin 
21% 
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As can be seen in Figure 2, among E-W corridors, 79% of overall projected employment growth in the 
City of Vaughan between 2006 and 2031 is predicted to occur within the Major Mackenzie – 
Rutherford and Highway 407 corridors with almost equal growth shares of 40% and 39% respectively. 
Although according to Figure 2, the employment growth share is the lowest for the Kirby corridor 
(21%), the Table 1 illustrates that this corridor is predicted to have the largest annual employment 
growth rate among the E-W corridors by a significant margin (18% between 2006 and 2021; 1% 
between 2021 and 2031). Also according to Table 1, the Highway 407 corridor is expected to have 
the smallest annual employment growth rate (2% between 2006 and 2021; 0% between 2021 and 
2031). 
 
Figure 2 shows the employment growth shares for N-S corridors with the Highway 427 corridor 
predicted to accommodate almost half of the overall growth in employment between 2006 and 2031, 
followed by the Highway 400 corridor (estimated to accommodate 39% of overall employment growth 
in the City). These two corridors together are predicted to have an 88% share of the overall 
employment growth between 2006 and 2031. Also as can be seen in Figure 2, the Islington corridor is 
expected to have the lowest share (3%) of overall employment growth in the City between 2006 and 
2031. As can be seen from Table 1, the Highway 427 corridor is expected to have the largest annual 
growth rate (14% between 2006 and 2021; 2% between 2021 and 2031) by a significant margin in 
comparison to those growth rates in other N-S corridors, whereas the Islington and Dufferin corridors 
are estimated to have the lowest annual growth rate (1% between 2006 and 2031).  
 

1.4 Road Network Improvement Assumptions 
The future growth in population and employment will result in increased travel in the City of Vaughan 
and it will place considerable strain on its road system unless a long-term transportation vision, and 
integrated road and transit plan supportive of the growth is defined. For many years, managing the 
transportation system by adding new lanes or new roads or by making operational changes to 
improve the system performance has been the most common response to address future travel needs 
and to avoid possible transportation problems. Table 2 shows the entire assumed road network 
improvements considered in the network testing for this study. These improvements were evaluated 
as potential solutions with the aim of selecting the preferred improvements to keep pace with the 
travel needs of a growing population and expanding employment base in the City of Vaughan. The 
typical road network improvements include building new roads, new interchanges, railway grade 
separations with intersecting roads, and road widenings (see Table 2). Some of these improvements 
are major initiatives that have already been planned to be constructed as part of Provincial and 
Regional plans, as noted below: 
 

 The Highway 427 extension northerly from Highway 7 to Major Mackenzie Drive (with 
3 new interchanges);  

 Highway 400 widening north of Major Mackenzie Drive;  
 Interchange improvements on Highway 400 at Langstaff Road, Highway 7, and Steeles 

Avenue and on Highway 407 at Centre Street; 
 



 

  
F3

-6
 

  
 

Ta
bl

e 
2.

   
As

su
m

ed
 R

oa
d 

Im
pr

ov
em

en
ts

 in
 th

e 
C

ity
 o

f V
au

gh
an

 

D
ire

ct
io

n 
C

or
rid

or
 

Pr
ov

in
ci

al
 R

oa
ds

 
R

eg
io

na
l R

oa
ds

 
Lo

ca
l R

oa
ds

 
R

oa
d 

Im
pr

ov
em

en
t 

Li
m

its
/L

oc
at

io
n 

R
oa

d 
Im

pr
ov

em
en

t 
Li

m
its

/L
oc

at
io

n 
R

oa
d 

Im
pr

ov
em

en
t 

Li
m

its
/L

oc
at

io
n 

East-West Corridors 
East-West Road Improvements 

H
ig

hw
ay

 4
07

 
C

or
rid

or
 

 
N

ew
 In

te
rc

ha
ng

e 
 

In
te

rc
ha

ng
e 

Im
pr

ov
em

en
ts

 

 
M

ar
tin

 G
ro

ve
 / 

H
ig

hw
ay

 4
07

 
 

C
en

tre
 S

tre
et

 / 
H

ig
hw

ay
 4

07
 

 
La

ng
st

af
f R

oa
d 

W
id

en
in

g 
(2

 to
 4

) 
 

La
ng

st
af

f E
xt

en
si

on
 

(N
ew

 4
-la

ne
) 

 
La

ng
st

af
f R

oa
d 

W
id

en
in

g 
(2

 to
 4

) 
 

S
te

el
es

 A
ve

nu
e 

W
id

en
in

g 
(4

 to
 6

) 
 

S
te

el
es

 A
ve

nu
e 

W
id

en
in

g 
(4

 to
 6

) 
 

H
ig

hw
ay

 7
 W

id
en

in
g 

 
(4

 to
 6

) 

 
H

ig
hw

ay
 5

0 
to

 
H

ig
hw

ay
 2

7 
(A

lre
ad

y 
C

on
st

ru
ct

ed
) 

 
C

re
di

ts
to

ne
 R

oa
d 

to
 K

ee
le

 S
tre

et
 

 
Ke

el
e 

St
re

et
 to

 
D

uf
fe

rin
 S

tre
et

 
 

W
es

t o
f P

in
e 

Va
lle

y 
D

riv
e 

 
W

es
to

n 
R

oa
d 

to
 

Ja
ne

 S
tre

et
 

 
W

es
t a

nd
 E

as
t o

f 
Is

lin
gt

on
 A

ve
nu

e 

 
P

or
ta

ge
 P

ar
kw

ay
 

E
xt

en
si

on
 (2

-L
an

e)
 

 
N

ew
 E

-W
 4

-L
an

e 
R

oa
d 

  
 

C
ol

os
su

s 
D

riv
e 

E
xt

en
si

on
 (4

-L
an

e)
 

 
In

te
rc

ha
ng

e 
W

ay
 

E
xt

en
si

on
 (2

 L
an

e)
 

 
N

ew
 H

ig
hw

ay
 4

00
 N

B
 

O
n 

R
am

p 
(L

in
k 

5)
 

 
Ja

ne
 S

tre
et

 to
 

C
re

di
ts

to
ne

 R
oa

d 
 

N
or

th
 o

f S
te

el
es

 
be

t w
ee

n 
Ja

ne
 S

tre
et

 
an

d 
K

ee
le

 S
tre

et
 

 
C

ol
os

su
s 

D
riv

e 
to

 
In

te
rc

ha
ng

e 
W

ay
 

 
Ja

ne
 S

tre
et

 to
 

C
re

di
ts

to
ne

 R
oa

d 
 

Li
nk

 4
 to

 H
ig

hw
ay

 4
00

 
N

B
 

R
ut

he
rf

or
d 

– 
M

aj
or

 
M

ac
ke

nz
ie

 
C

or
rid

or
 

 
 

 
R

ut
he

rfo
rd

 R
oa

d 
W

id
en

in
g 

(4
 to

 6
) 

 
M

aj
or

 M
ac

ke
nz

ie
 D

riv
e 

W
id

en
in

g 
(2

 to
 6

) 
 

M
aj

or
 M

ac
ke

nz
ie

 D
riv

e 
W

id
en

in
g 

(4
 to

 6
) 

 
H

ig
hw

ay
 5

0 
to

 
W

es
to

n 
R

oa
d 

 
H

ig
hw

ay
 5

0 
to

 
W

es
to

n 
R

oa
d 

 
W

es
to

n 
R

oa
d 

to
 

B
at

hu
rs

t S
tre

et
 

 
N

ew
 H

ig
hw

ay
 4

00
 

C
ro

ss
in

g 
(4

-L
an

e)
 

 
 

N
ew

 H
ig

hw
ay

 4
00

 
C

ro
ss

in
g 

(4
-L

an
e)

 
 

N
ew

 E
-W

 4
-L

an
e 

Lo
ca

l R
oa

d 
 

 
N

ew
 E

-W
 2

-L
an

e 
Lo

ca
l R

oa
d 

 
 

N
ew

 E
-W

 2
-L

an
e 

Lo
ca

l R
oa

d 
 

 
N

ew
 E

-W
 4

-L
an

e 
Lo

ca
l R

oa
d 

 
N

or
th

 o
f M

aj
or

 M
ac

ke
nz

ie
 

D
riv

e 
(N

or
th

 M
ap

le
 

C
om

m
un

ity
 B

rid
ge

) 
 

N
or

th
 o

f R
ut

he
rfo

rd
 

R
oa

d 
 

S
ou

th
 o

f R
ut

he
rfo

rd
 

R
oa

d 
be

tw
ee

n 
H

ig
hw

ay
 

50
 a

nd
 H

ig
hw

ay
 2

7 
 

S
ou

th
 o

f R
ut

he
rfo

rd
 

R
oa

d,
 W

es
t o

f W
es

to
n 

R
oa

d 
to

 H
ig

hw
ay

 4
00

 
 

S
ou

th
 o

f R
ut

he
rfo

rd
 

R
oa

d,
 E

as
t o

f 
H

ig
hw

ay
 4

00
 

 
N

or
th

 o
f M

aj
or

 
M

ac
ke

nz
ie

 D
riv

e 
be

tw
ee

n 
H

ig
hw

ay
 5

0 
an

d 
H

un
tin

gt
on

 R
oa

d 

K
irb

y 
C

or
rid

or
 

 
 

 
Te

st
on

 R
oa

d 
W

id
en

in
g 

(2
 to

 4
) 

 
Te

st
on

 R
oa

d 
 

(N
ew

 4
 L

an
e)

 
 

Te
st

on
 R

oa
d 

W
id

en
in

g 
(2

 to
 4

) 
 

K
in

g-
V

au
gh

an
 R

oa
d 

W
id

en
in

g 
(2

 to
 4

) 
 

K
irb

y 
R

oa
d 

W
id

en
in

g 
 

(2
 to

 4
) 

 
K

irb
y 

R
oa

d 
 

(N
ew

 4
-L

an
e)

 

 
P

in
e 

V
al

le
y 

D
riv

e 
to

 
H

ig
hw

ay
 4

00
 

 
K

ee
le

 S
tre

et
 to

 
D

uf
fe

rin
 S

tre
et

 
 

B
at

hu
rs

t S
tre

et
 to

 
D

uf
fe

rin
 S

tre
et

 
 

B
at

hu
rs

t S
tre

et
 to

 
P

in
e 

V
al

le
y 

D
riv

e 
 

K
ee

le
 S

tre
et

 to
 

D
uf

fe
rin

 S
tre

et
 

 
D

uf
fe

rin
 S

tre
et

 to
 

B
at

hu
rs

t S
tre

et
 

 
H

ig
hw

ay
 4

00
 C

ro
ss

in
g 

 
N

or
th

 o
f K

irb
y 

R
oa

d 
(S

ub
je

ct
 to

 R
es

ul
ts

 o
f 

G
TA

 W
es

t S
tu

di
es

) 



 

  
F3

-7
 

  
 

Ta
bl

e 
2.

   
As

su
m

ed
 R

oa
d 

Im
pr

ov
em

en
ts

 in
 th

e 
C

ity
 o

f V
au

gh
an

 

D
ire

ct
io

n 
C

or
rid

or
 

Pr
ov

in
ci

al
 R

oa
ds

 
R

eg
io

na
l R

oa
ds

 
Lo

ca
l R

oa
ds

 
R

oa
d 

Im
pr

ov
em

en
t 

Li
m

its
/L

oc
at

io
n 

R
oa

d 
Im

pr
ov

em
en

t 
Li

m
its

/L
oc

at
io

n 
R

oa
d 

Im
pr

ov
em

en
t 

Li
m

its
/L

oc
at

io
n 
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 A new interchange on Highway 407 at Martin Grove Road; 
 Widenings of Major Mackenzie Drive, Rutherford Road, Highway 27, Weston Road, and 

Pine Valley Drive that are being recommended by the Region of York through the Western 
Vaughan Transportation Improvements Individual Environmental Assessment (IEA);  

 Other widenings of Regional roads east of Highway 400, including sections of Jane Street, 
Keele Street, Dufferin Street and Bathurst Street in the north-south direction; and 
widenings of Major Mackenzie Drive and sections of Langstaff Road and Teston Road, 
together with construction of the Langstaff and Teston missing links; and 

 New and improved railway grade separations associated with the above-noted Western 
Vaughan IEA recommended arterial widenings. 

 
 

1.5 Corridor Deficiencies 
Figures 3 to 10 show the volume-to-capacity ratios by direction along all of the N-S and E-W corridors 
during both the AM and PM peak hours in 2021 and 2031. These figures identify the corridor 
deficiencies and provide the basis for more detailed corridor analysis of needed improvements for 
2021 documented in Appendix L. 
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