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1. Executive Summary

ProjectBenefits

The Pr ov tyeacTeadsportdtion Plan has identified a need to address severe delay, queuing and safety
issues related to the TransCanada Highway (TCH)/McKenzie intersection, and is committed to providing grade-
separation improvements that not only improve operations and alleviate congestion, but also facilitate improved
transit, cycling and pedestrian connectivity. Project benefits are expected to include significant travel time
savings along both McKenzie Avenue and the TCH on opening day, improvements to transit service through
bus-on-shoulder facilities and transit priority treatments, reduction of greenhouse gases through reduced idling,
a 50% reduction in the frequency of crashes, and improved pedestrian and cycling safety through a new grade-
separated Galloping Goose facility, and replacement of an existing pedestrian structure to a more optimal
location.

Interchange Configuration

The TCH/McKenzie interchange project evaluated several interchange configurations, including a Tight
Diamond with both highway over and highway under alignments, a Partial Cloverleaf, and an interchange with
roundabout intersections at the ramp terminals.

Partial Cloverleaf verses Tight Diamond

While the Tight Diamond interchange works well for the 2018 and 2038 horizons, it does not offer the same
robustness or longevity as the Partial Cloverleaf in accommodating additional growth beyond 2038 or re-
distributed traffic within the network.

The advantage of the partial cloverleaf is that by grade separating the heavy eastbound left movement,
considerably more green time becomes available for the other movements at the intersection, namely the
northbound and southbound. The Partial Cloverleaf also offers the benefit of improved north-south signal
coordination along the Admirals-McKenzie corridor by eliminating the heavy eastbound left turn phase at the
south signal. Improving north-south coordination has the effect of reducing queues and improving overall
performance across both interchange signals.

Under verses Over

Although there is very little operational difference between whether the highway passes over or under
McKenzie Avenue, the highway under option has the distinct benefit of reducing noise, visual impact, and
providing favourable grades and sight lines on ramps.
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Roundabout Performance

Analysis confirmed that roundabout terminals under all interchange configurations fail due to the highly
dominant traffic patterns, including the heavy eastbound to northbound movement at McKenzie. This results in
the risk of off-ramp queues extending back onto the highway through lanes.

Interchange Safety

Both the Partial Cloverleaf and the Tight Diamond are expected to provide significant benefits over the existing
at-grade Highway 1 signalized intersection. The Partial Cloverleaf is expected to have even greater safety
benefits relative to the Tight Diamond as the conflict between the heavy eastbound left turn and the
northbound/southbound movements is removed through grade separation.

Tillicum

The TCH/Tillicum intersection currently operates at a poor level of service. Although the project does not
include any geometric changes at Tillicum, grade separation at McKenzie is expected to improve operations at
Tillicum for westbound (outbound) movements. For the eastbound (inbound) direction, queuing is expected to
be slightly longer as the metering effect of the existing at-grade McKenzie intersection is removed. The Ministry
will continue to work with the District of Saanich and BC Transit on improving safety and operations at
TCH/Tillicum.

Transit, Pedestrians, and Cyclists

The integration of transit, pedestrian, and cyclist facilities with the interchange in a safe and efficient way is
paramount to the success of this project. Due to the complexity of these issues and dependence on geometric
design, they will be addressed under separate cover(s).
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2. Project Overview

Background

On Vancouver Island, the TCH carries upwards of 75,000 vehicles per day between McKenzie Ave and
Helmcken Rd and serves as a major commuter and transit route connecting the western communities of Sooke,
Goldstream, Langford, Esquimalt, and Saanich with downtown Victoria. Beyond the Greater Victoria area, the
TCH extends up the island and connects the towns of Duncan, Ladysmith, and Nanaimo, and so is a vital link
across Vancouver Island. McKenzie Avenue is a major arterial connecting the western communities to Highway
17, the Swartz Bay ferry terminal, the Victoria International Airport, the University of Victoria, and north
Saanich. McKenzie carries over 30,000 vehicles per day, composed of mix of all trip types, including regional,
local, commuter, tourist, and goods-movements.

The TCH/McKenzie intersection is considered the highest congestion point on Vancouver Island, and has a
collision trend that can be attributed to insufficient capacity. Reliability is also a key issue, and travel times for
commutes and transit users can be unpredictable. In addition, congestion is spilling back through the
neighbourhoods affecting the ability of local residents to complete local trips and encourages regional trips to

Orraund t hrough t he FdrtheseardéasonspthedicKerzie imterchknge project was identified as
a priority on BC on t lyeartlspogationpldne Pr ovi nceds 10

Project Objective

In order to better facilitate regional traffic flow, improve neighbourhood circulation, improve safety, transit,
cycling, and pedestrian connectivity, the existing at-grade intersection at TCH/McKenzie Avenue will be
replaced with a full-movement interchange complete with grade separation for the Galloping Goose regional
trail system, and a replacement north-south pedestrian structure across the TCH. Several interchange
configuration options have been identified, and subsequently subjected to comprehensive traffic capacity and
operational analysis. The overall objective of this analysis has been to determine what interchange
configuration best improves traffic flow within the fiscal, property, environmental, and topographical constraints
surrounding the project.

Study Limitations

The integration of transit, pedestrian, and cyclist facilities with the interchange in a safe and efficient way is
paramount to the success of this project. Due to the complexity of these issues and dependence on geometric
design, they will be addressed under separate cover. The scope of this document is limited to presenting the
traffic analysis methodology and results, and collision analysis findings. This report also considers
supplemental at-grade network improvements at adjacent intersections with the intent to further reduce
congestion and delay.
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3. Methodology and Level of ServiceDefinitions

3.1. Methodology

The study methodology was based on the following key steps:

Compile Relevant Materials

Relevant data was collected to evaluate existing and future conditions. This included traffic volume counts,
vehicle queuing information, signal timing plans, collision data, mapping and aerial data, cycling and pedestrian
movements, and transit routes. Traffic volumes and vehicle queue information was collected on September 16t
and 17, 2015 using a combination of manual counts, traffic signal controller downloads, and video capture.
Previous studies in the study area were also reviewed.

EvaluateExisting Conditions

Existing conditions were analyzed using both Synchro and Vissim traffic capacity analysis and simulation

software using 2015 traffic volumes and existing intersection geometrics in order to optimize traffic signal timing

plans for further analysis. Vissim microsimulation simulation software was selected for traffic analysis of the

road network under various interchange configuration op
downstream traffic conditions and capacity constraints. Synchro was used for limited analysis at individual

intersections to determine optimal signal timing plans for subsequent Vissim simulation analysis. An existing

conditions Vissim model (AM and PM peak hour) was created based on the study area. Aerial photography

verified by site visits was used to determine lane configuration, speed limits, and other pertinent information for

model development.

Model QGalibration

Vissim models were calibrated based on the September 2015 AM and PM peak hour traffic data. This was
performed by adjusting 2015 traffic volumes in the Vissim model to produce simulation vehicle queues that
reflected observed vehicle queues in the field. Calibrated volumes were then used for analysis of interchange
options. During this process, the model was visually inspected to ensure that it reflected observed conditions.
Calibrated volumes were then used for analysis of interchange options. This process ensured that the
simulation model captured the demand represented by the queues on the approach roads.

Generally, to reach a confidence level of 95%, numerous separate runs (each using a different random seed
number) have been averaged to determine the final results. The number of repetitions required is based
Guidelines for Applying Traffic Microsimulation Modeling Software (Publication No. FHWA-HRT-04-040, US
Department of Transportation Federal Highway Administration, July 2004). Multiple runs of the microsimulation
model are required because results vary depending on the random seed number used. The random seed
determines the model decisions made throughout the simulation, such as when a vehicle should arrive in the
network, what vehicle type should it be and how aggressive/timid will the driver be. Since the outcome of these
decisions affects the level of statistical accuracy and validity of the model (model results can differ by more than
25%), perform multiple runs and averaging results produces more reliable results.
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Traffic Projections

The average traffic growth rate was established based on the historic data from the closest MoTI permanent
count station (P-11-1NS-C) and other previous relevant studies for the study area. This was also compared to
historical and forecasted population growth rates for the City of Victoria. Table 1 summarized the daily traffic
growth along the TCH corridor.

Table 1: Traffic Growth Along the TCH

1997 49,109 2005 72,670
1998 52,428 2006 73,746
1999 59,597 2007 75,935
2000 61,184 2008 75,501
2001 63,908 2009 78,257
2002 67,102 2010 81,602
2003 34,851 2011 80,169
2004 70,306 2012 79,687

Source: P-11-1NS-C (permanent count station 0.60km west of Helmcken). Note: error in the 2003 data.

This data is supported by population growth in the surrounding municipalities. The Capital Regional District
(Greater Victoria) is expected to grow from a 2006 population of 353,441 to a 2028 population of 421,820. This
represents a projected growth rate of approximately 0.9%. In the past 30 years (1981 to 2011) the City of
Victoria has grown by 25%. Based on this information it was determined that for the purpose of projecting traffic
volumes for the McKenzie interchange study, a growth rate of 1% per year is appropriate.

Traffic projections for the 2018 (opening day) and 2038 (opening day plus 20 years) horizon years were
generated by applying the expected growth to 2015 calibrated volumes. Projected traffic volumes were then
used for analysis of future horizon years for both AM and PM peak hour periods.

Develop VissinSimulation Malels for hterchange Options

Three interchange options were developed and modelled in Vissim for the AM and PM peak periods. These
options included a tight-diamond with the TCH under McKenzie Avenue (Option 1), a partial cloverleaf also with
the TCH under (Option 2), and a tight-diamond with the TCH over (Option 3). A sensitivity analysis was
performed to test design elements for variations, such as intersection spacing, merge and auxiliary lane length,
and was also used to assess the ability of the new interchange to adequately accommodate greater than
anticipated traffic volumes.

For more accurate simulation results, the Vissim model extends beyond the anticipated limits of construction in
all directions. More specifically, the Vissim model extends along the TCH 1000 m west of Helmcken, 1700 m
east of Tillicum, and 1000 m north of Burnside along McKenzie, and 1000 m along Admiral south of the TCH.
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Collision Analysis

Collision data was analyzed to identify collision frequencies, severities, contributing factors, and potential
patterns. Collision rates were calculated based on the historic data and compared to Provincial averages.
Collision modification factors were used to estimate the effect of improvement options on traffic safety, and the
overall benefit of grade-separation.

3.2. Level of Service Definitions

To quantify the quality of traffic flow and vehicle performance, a Level of Service (LOS) ranking system is
commonly used. Level of service is correlated directly to vehicle delay, and is defined and described below for
signalized intersections in Table 2.

Table 2: Level of Service (LOS) Definitions and Descriptions

A <10 Represents free flow. Individual users are virtually unaffected by others in
the traffic stream

B >10 and <20 Stable.flow, but the presence of other users in the traffic stream begins to
be noticeable

c >20 and <35 Stable flow, but the operation of individual users becomes significantly
affected by interactions with others in the traffic stream

D >35 and <55 Represents high-density, but stable flow

E >55 and <80 Represents operating conditions at or near the capacity level

F >80 Represents forced or breakdown flow

Level of Service of D or better is generally considered acceptable, while LOS E may be acceptable for short
periods of time in highly developed areas where the efficiency of the existing right-of-way has been maximized.
LOS F is considered unacceptable and should be mitigated to the greatest extent possible within the existing
network and project constraints.
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4. Existing Conditions

4.1. ExistingRoad Network

The TCH in the vicinity of McKenzie Avenue is a four-lane divided highway with a posted speed of 80 km/hr.
West of McKenzie Avenue, the highway transitions to a 90 km/hr posted speed. The TCH is grade separated at
Burnside Road West through two independent structures, one for eastbound traffic and one for westbound
traffic. Both are two lane bridges.

North of the TCH the corridor is referred to as McKenzie Avenue, south is referred to as Admirals Road. To the
north McKenzie connects to Highway 17, North Saanich, Sidney, the Victoria International Airport, Swartz Bay
Ferry Terminal and the University of Victoria. To the south Admirals connects the TCH to the communities of
View Royal, Esquimalt, and Victoria.

The intersection of TCH/McKenzie is currently signalized and features dual eastbound left turn lanes, and
single left turn lanes in the northbound, southbound and westbound directions. It has parallel deceleration and
acceleration lanes in the westbound direction, and a direct taper eastbound deceleration lane to exit at
Admirals to travel southbound. The eastbound on-ramp is a continuous auxiliary lane extending to the off-ramp
to exit at Burnside Road West. Similar to TCH/McKenzie, TCH/Tillicum Road and McKenzie/Burnside Road
West are full-movement signalized intersections.

McKenzie Avenue is an undivided arterial corridor with a posted speed of 50 km/hr at the approaches to the
TCH. It carries over 30,000 veh/day and has a maximum grade of 8%. South of the intersection with the TCH,
Admirals tapers to a two-lane cross section, carrying a two-way AADT volume of approximately 9,100 veh/day.
Burnside Road West is a municipal arterial that connects Interurban Road past Helmcken Road to Sooke
Rd/Highway 14 and has a similar AADT volume to Admirals Rd. East of Interurban Road, Burnside Road
continues towards downtown Victoria, eventually connecting with the TCH (Douglas Street) in the City of
Victoria.

Parallel to the TCH on the north side is the Galloping Goose regional trail, a widely used separated multi-use
path that is popular with both cyclists and pedestrians. The Galloping Goose was created from an abandoned
rail right-of-way, and is grade separated at Helmcken, Interurban and Carey Roads, but is an at-grade crossing
at McKenzie Avenue and Tillicum Road. The Galloping Goose has an average width of approximately 3.8 m.

Regional BC Transit services through the TCH/McKenzie intersection consist of a far-side bus stop in the
eastbound direction, and a near-side bus stop in the westbound direction. BC Transit bus service along
McKenzie extends to UVic, and local transit routes service along Burnside Road West and Interurban Rd.
There is currently no transit service on Admirals immediately south of the TCH, however a future service is
planned and will be accommodated in the design.

The combination of the existing network roadway capacity and traffic demand has resulted in significant
congestion, particularly at the signalized intersections. The major network capacity constraint points include not
only the TCH/McKenzie intersection, but also the Burnside/McKenzie, and TCH/Tillicum intersections. Figure
4.1 shows the Project Area. The TCH, McKenzie Ave, Highway 14 and Highway 17 are under the jurisdiction of
the Ministry of Transportation and Infrastructure (MoTl), while Admirals, Tillicum and Burnside Roads are
controlled by the District of Saanich.
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4.2. ExistingTraffic Patterns

The predominant traffic patterns in the vicinity of the TCH/McKenzie intersection are eastbound and westbound
along the highway, and also TCH eastbound to McKenzie northbound, and McKenzie southbound to TCH
westbound.

This results in a heavy eastbound left-turn, and a returning southbound right-turn. In fact, approximately 30% of
the TCH eastbound traffic exits at McKenzie to travel north, while upwards of 40% perform the return
movement. In the inbound (towards Victoria) direction, approximately 17% exit at the Burnside Rd West off-
ramp. This means that only 50% of the eastbound traffic continue through the Tillicum Road intersection. It is
noted that due to extensive congestion in the eastbound direction during the AM peak, a significant volume
(upwards of 1000 veh/hr) was found to use the Helmcken eastbound ramps (i.e. eastbound off-ramp, followed
immediately by the eastbound on-ramp) to bypass vehicle queuing along the TCH. In the outbound direction
(towards the western communities) only 40% of the TCH westbound traffic originates east of Tillicum.

East of McKenzie Ave, the signalized TCH/Tillicum intersection acts as a downstream constraint, particularly
during the AM eastbound peak. This restricts or limits the ability of the TCH/McKenzie intersection to process
traffic due to limited downstream capacity, which can result in eastbound traffic queues extending past the TCH
structures over Burnside Rd West, and on occasion as far as the McKenzie intersection.

In the westbound direction during the PM peak, this intersection serves to meter or restrict the ability of traffic to
reach McKenzie, and tends to result in extensive neighourhood rat-running where regional trips use the local
road network to bypass highway congestion. Burnside Rd which largely parallels the highway between
Interurban and Helmcken is particularly prone. The lack of capacity for the southbound right turn movement
from McKenzie to TCH westbound leads to vehicle queuing regularly to Carey Rd and on occasion as far as
Highway 17, and compounds congestion along the Burnside Rd. As a result, Burnside Rd West carries a mix of
local and regional trips.

Figure 4.2 shows the 2015 Annual Average Daily Traffic (AADT) Traffic Volumes, while Figure 4.3 illustrates
the Regional Traffic Patterns. Figure 4.4 shows the hourly Unadjusted 2015 Traffic Volumes obtained through
the data collection program.These volumes are compiled from a combination of traffic signal controller
downloads (vehicles are detected through count loops in the pavement in each lane and are stored in the traffic
signal controller), and manual observations. To measure queuing, video camera were positioned to capture end
of queue locations at regular intervals. Data from video capture was extracted manually following collection.
Figure 4.5 shows the TCH Daily Traffic Volume Profile (West of McKenzie Ave) for both the eastbound and
westbound directions. Based on this information it can be concluded that the AM peak period occurs between
7:00AM and 8:00AM, while the PM peak period occurs between 4:00PM and 5:00PM.

In the northwest quadrant of the TCH/McKenzie intersection there are several schools that influence the traffic
patterns, these schools consist of the Ecole Marigold School, the Spectrum Community School, and St.
Josephds EI ement ar ysesSicttheamd are p@dommieantly tesadendial. While these schools
and larger trip generating land uses such as the Esquimalt Canadian Forces Naval do influence the traffic
volumes and patterns within the project area, they do not govern the PM peak design hour traffic volumes as
the PM peak for these generators are known to be between 3:00PM and 4:00PM.
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Figure 4.4: Unadjusted 2015 Traffic Volumes
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