1.0 Introduction

Major Mackenzie West Terminal is a bus terminal in Vaughan serving five year-round bus routes
(three of which end there) and two seasonal routes serving Canada’s Wonderland guests (both of
which end there). Buses using the terminal spend excess time exiting, requiring passengers to
spend extra time on their commute. To reduce the time passengers spend on buses exiting the
terminal, this report describes new slip lanes (one westbound and one eastbound) to be
constructed to bypass the existing exit route. It also proposes changes to the timing of the traffic
signal which would reduce the wait at the intersection. All three proposals are recommended for
implementation.

2.0 Problem statement
2.1 Experienced Problem

Buses at Major Mackenzie West Terminal spend excessive time exiting the terminal. Data from
site visits shows that buses spend between 93 and 270 seconds exiting the terminal (Appendix
A). For each trip a passenger takes at the terminal, they must spend an average of 3 minutes
exiting it. The impact on one trip is minor, but its impact extends to every passenger and bus
route using the terminal.

2.2 Traffic Signal Timing

The traffic signal at the intersection of Wellness Way and Major Mackenzie Drive shown in
Figure 1 has a cycle length varying between 140 and 162 seconds, causing a large variance in
exit times (Appendix A, Figure A2). According to the intersection design practices of Toronto
and Vancouver, traffic signal cycle lengths beyond 135 seconds are rarely permitted [1][2].
However, 135 seconds is noted for where four phases are common [2]. Thus, a two-minute
maximum is more applicable here. Buses should not need to wait excess time at intersections,
especially longer than city guidelines permit.

2.3 Circuitous Exit Loop

Buses also occasionally get stopped by other traffic on Wellness Way travelling out of the
hospital (Appendix A, Figure A2). The rest of the exit time is spent on the circuitous 550-metre
Coaster Way loop, shown in Figure 1 [3]. According to Toronto’s and Vancouver’s best design
practices for bus terminals, bus circulation between them and the nearby road network should be
considered in a terminal’s design [4][5]. The exit’s length should be reduced to hasten the flow of
buses in and out of the terminal.



Figure 1. All buses at Major Mackenzie West Terminal exit via a circuitous loop. Satellite
imagery: [6]

2.4 Criteria

The distance buses need to travel to exit the terminal should be reduced. A shorter exit route onto
Major Mackenzie will allow a bus to spend less time going through the exit road, saving
passengers’ time. The distance measured is from where the bus leaves the terminal to where it
reaches Major Mackenzie Drive.

The time spent waiting at intersections should also be reduced. A problem with the current
design is the wait time at the 2 intersections at the end of the loop. Waiting less time at
intersections will allow passengers to get to their destinations faster.

The monetary cost of this project should be kept low. The local government funding this project
would prefer to save its taxpayers’ money or allow its money to be spent on other projects
instead.

3.0 Potential solutions
3.1 Eastbound exit

An additional exit is built east from the terminal as shown in Figure 2, connecting to an existing
slip lane onto eastbound Major Mackenzie Drive, reducing the exit distance to approximately 90



metres (Appendix B, Figure B1). The lanes on Major Mackenzie Drive will be rearranged so that
the slip lane goes directly to the right-turn lane of Major Mackenzie Drive and cars exiting
Canada’s Wonderland can yield to buses, preventing buses from waiting as they exit. This will
save the buses using it 1 to 4 minutes per trip through the lack of wait and the more direct route
to eastbound Major Mackenzie Drive. The new slip lane would be built on a bridge over the
existing walkway and grass, shown in Figure 2. It would be 20 metres long and 3.3 metres wide,
the minimum width for curb lanes on local bus routes [7]. The height difference between the
existing bus terminal loop and the walkway is 3.1 metres, high enough to avoid lowering the
walkway (Appendix A, Figure A3) [8][9].

As part of construction of the bridge, the existing walkway and slip lane will occasionally need
to be closed. To mitigate any impacts, these closures should occur when Canada’s Wonderland is
closed to prevent traffic impacts on Canada’s Wonderland guests. However, there are multiple
other exits so traffic impacts would not be severe.

Figure 2. Conceptual plan view (left) of the terminal and eastbound slip lane, and conceptual
elevation view of the new bridge (right). Satellite imagery: [6].

3.2 Traffic Signal Timing Change

The Major Mackenzie Dr. and Wellness Way intersection’s signal cycle length is reduced to 2
minutes: 83 seconds green time for Major Mackenzie, 23 seconds for Wellness Way (7 seconds
red light time, in line with observations in Appendix A, Figure A2). The reduction would bring
the intersection in line with Toronto and Vancouver’s best design practices and reduce the
amount of time bus passengers will wait by up to 40 seconds per trip [1][2]. While such a change
may reduce the capacity of the intersection to handle vehicles on Major Mackenzie Drive, the



traffic signal never had a line long enough during site visits to necessitate a long green time
(Appendix A, Figure A3). However, more research is needed at other times of day to determine
the true impact of such a change.

3.3 Westbound Slip Lane

A bus-only slip lane is added from Coaster Way to go directly to Major Mackenzie Drive, as
shown in Figure 3. This lane will allow the two year-round and two seasonal routes travelling
west from the terminal to avoid the Wellness Way and Major Mackenzie Drive intersection,

saving passengers on these routes the up to 2 minutes they would have spent waiting there. The
lane would be 3.3 metres wide, the minimum curb lane width for local bus routes [7]. Occasional
lane closures of the loop and Major Mackenzie Drive would be needed to facilitate construction
of this slip lane, which would be best done when Canada’s Wonderland is closed to prevent
traffic problems from a high load of people exiting the park. There would be no notable impacts
after construction.

Figure 3. Conceptual plan view of the westbound slip lane. Satellite imagery: [6].
4.0 Evaluation

Both the eastbound and westbound slip lanes bypass the Wellness Way and Major Mackenzie
Drive intersection without introducing new traffic signal waits, though the routes using the
westbound slip lane may still need to wait less than a minute for traffic to clear to merge onto
Major Mackenzie. Combined, both ramps allow all buses using the terminal to wait 1-2 minutes
less due to bypassing the traffic light. The traffic signal modifications would reduce the time



spent at intersections by up to 30 seconds through the reduction of the cycle’s length, but it will
not affect any bus route which is able to bypass the traffic light (Appendix A, Figure A3).

The eastbound ramp reduces the distance required for the routes running east from the terminal
by 460 metres (920 metres for route 20) (Appendix B). Meanwhile, the westbound ramp reduces
the distance required for the routes running west from the terminal by about 70 metres
(Appendix B). In contrast, the traffic signal timing change does not reduce the distance travelled
due to it not introducing a new exit route.

The traffic signal timing change is the least costly due to the lack of new infrastructure to be
built. The westbound ramp is moderately more costly, requiring approximately $83,000 for
pavement and curb replacement (Appendix C). The eastbound slip lane would be the most costly.
The 20-metre bridge and pavement would cost about $143,250 to build (Appendix C). However,
the combined cost of the solutions (below $250,000) is negligible when compared to York
Region’s $1 billion annual capital budget [10]. Thus, none of the solutions would be too costly.

5.0 Recommendation

Both the westbound and eastbound slip lanes should be constructed as they will save 1 to 4
minutes for all bus routes using the terminal, while not being expensive compared to the rest of
the budget. Both slip lanes would require time to construct. In the interim, the traffic signal
timing change should be implemented as a pilot as it can be done quickly and to ensure reversing
the change is an option in case of increased traffic congestion.
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Appendix A: Site Visit Notes
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Appendix B: Distance Measurements

Measure distance
Pl Click on the map to add to your path

Measure distance

. Measure distance
Click on the map to add to your path Click on the map to add to your path

Total distance: 90.61 m (297.27 ft) > Total distance: 19.48 m (63.90 ft) Total distance: 189.59 m (622.01 ft)

Figure B1. Distance of the eastbound slip lane (left), the new pavement needed for the eastbound
slip lane (middle), and the new pavement needed for the westbound slip lane (right) [11].
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Appendix C: Cost of Asphalt, curb replacement, and bridge construction

The cost of asphalt is US$7-13 per square foot [12]. Converted to Canadian units, that is
$104-$193 per square metre. For the eastbound slip lane, this would cost $6,864 to $12,738. For
the westbound slip lane, it would cost $19,760 to $36,670.

In May 2018, concrete curbs and gutters cost $220 per metre [13]. Prices for concrete and similar
materials have increased 38.8% since then, so the cost would be approximately $305.36 per
metre today [14]. The Changes proposed with the westbound slip lane affect 190 metres
(Appendix B). Thus, the curb replacement would cost about $58,020.

A 2016 Texas report noted Concrete Slab In Place bridges cost US$95 per square foot for bridges
between 50 and 100 feet long [15]. The price of concrete and similar materials has increased
43% since 2016 [14]. Converted to Canadian units and accounting for the price change, the
bridge would cost $2,018.93 per square metre. Given it is 20 metres long, the cost would be
about $133,250 total (Appendix B).



