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EXECUTIVE SUMMARY

Context and Objectives

The City of Parksville requires improved access to and from Highway 19A to accommodate present and
additional future traffic demand. The improvements will benefit local areas, on both the north and south
sides of Highway 19A, between Pym Street and MacMillan Street. This study area is shown in Figure ES-1.

Currently, there are no full traffic signals in this segment of road. As a result, during busy times, traffic
wishing to turn onto the highway experiences long delays. These delays are even longer in the summer due
to higher seasonal traffic. Furthermore, with limited left turn lanes, vehicles turning left off the highway
cause queuing to the rest of the traffic, forcing drivers to pass on the shoulder illegally or wait until the left
turning vehicle clears.

West of Roscow Street, there is only one travel lane in each direction. The lack of capacity reduces the
number of gaps available to side street traffic to enter the highway. To the east of Roscow Street, the
highway has already been widened to four lanes with a centre left turn lane at key intersections.
A summary of the existing issues is shown in Figure ES-2.

Analysis Undertaken

EBA Engineering Consultants Ltd. operating as EBA, A Tetra Tech Company (EBA), undertook a number of
tasks for this project including the following (Figure ES–3 illustrates the step-by-step process):

The first step was to collect the appropriate data. This consisted of visiting the study area to document
existing conditions and observing traffic operations. Traffic count data was collected at the four study
area intersections during the morning, mid-day and afternoon peak hours. Existing signal timing data
was collected from the City.

The second step was to establish potential options to address the recurring problems. This was done
in consultation with the City. The six options selected are summarized in Table ES-1.

Table ES-1: Summary of Options Tested
Options Bay Avenue Finholm Street Dogwood Street Moilliet Street
Existing Stop Stop Stop Pedestrian Signal

1 Signal Signal Stop Pedestrian Signal
2 Signal Stop Stop Signal
3 Stop Signal Signal Pedestrian Signal
4 Stop Stop Signal Signal
5 Stop, eastbound LT lane Stop, right-in/right-out Stop Signal
6 Stop, eastbound LT lane Stop, eastbound LT lane Stop Signal

Note: LT (left turn) lanes assumed with signalization. Turn restrictions possible at non-signalized intersections: Options 1 to 4.
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Figure ES3: Project Work Plan

The next step was to build a SYNCHRO 8 traffic analysis model to evaluate the options. It is particularly
important to estimate delays expected for each option. This model was built to analyze both the spring
traffic volumes and the higher summer traffic volumes.

Next, in consultation with the City, we established evaluation criteria to assist in selecting the
preferred option by objective comparison. The criteria used are summarized in Table ES-2.

Table ES-2: Evaluation Criteria

Rating Safety ROW Cost Ease Connectivity Corridor
Delay

Side St
Delay

Signal
Spacing

Good Reduction in
collisions

No property
constraints

<$1,000k Easy Direct local
connections

0 – 10 s 0 – 20 s Uniform

Neutral No change in
collisions

Medium
property

constraints

$1,000k
–$2,000k

Some
Difficulty

Average local
connections

10 – 20 s 20 – 30 s Non-
uniform

X Poor Increase in
collisions

Large
property

constrains
$2,000k+ Difficult Circuitous local

connections
20+ s 30+ s Closely

Spaced

Finally, we tested each option and evaluated whether it improved performance and operations of the
study area. Options were evaluated using the established criteria. A summary of the results, as they
relate to the established criteria, is given in Table ES-3.

Findings

Signalizing two intersections will significantly reduce the delay for side street traffic entering the
highway. This solution requires one signal for each side of the highway due to the layout of the road
network.

The downside to installing new traffic signals is increased delay to highway traffic that is stopped
by the new signals. The analysis indicates that the single-lane sections must be expanded to two
through lanes in each direction to reduce delays and queuing to this traffic in order to accommodate
2022 summer traffic conditions.
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A signal at Moilliet Street is a better option than a signal at Finholm Street to provide access from
the south side of the Highway. At Moilliet Street the highway already has two through lanes in each
direction, turn lanes and a pedestrian signal. All these features make this intersection less expensive
to modify. In addition, Moilliet Street provides better network connectivity.

A signal at Bay Avenue performs better than a signal at Dogwood Street. The Bay Avenue signal
provides better network connectivity and signal spacing. Realigning this intersection will improve
safety. Additional right-of-way and highway widening will be required to accommodate the
realignment.

Providing left turn lanes on the highway will reduce delays to through traffic.

Failure to provide a new signal at either Bay Avenue or Dogwood Street will result in traffic from
the north side of the highway facing long delays.

A summary of the option evaluation results is given in Table ES-3.

Table ES-3: Option Evaluation

Option Safety ROW Cost Ease Connectivity Corridor
Delay

Side St
Delay

Signal
Spacing

1: Signals at Bay & Finholm X X X X
2: Signals at Bay & Moilliet X
3: Signals at Dogwood & Finholm X
4: Signals at Dogwood & Moilliet X
5: Signal at Moilliet + realign Bay X X
6: Signal at Moilliet & LT in at

Finholm & Bay
X

= good rating; = neutral rating; X = poor rating.

Conclusions and Recommendations

Signalizing the Bay Avenue and Moilliet Street intersections (Option 2) is the preferred option (see
Figure ES-4). This solution provides direct local access to Highway 19A from both sides of the highway,
allows for good signal spacing andmakes use of the existing pedestrian signal at Moilliet Street.
The City should realign the Bay Avenue intersection to improve traffic operations and safety.
The key drawback of this option is the right-of-way constraints at Bay Avenue. The City will need
to obtain the appropriate right-of-way at Bay Avenue to implement the improvements.
In the short term, widening of the Highway at Bay Avenue will be required to provide for left turn
lanes on the Highway. Highway 19A already has two through lanes in each direction and left turn
lanes at Moilliet Street.
Widening to four lanes plus a left turn lane through the Bay Avenue intersection is recommended
to accommodate the projected 2022 summer traffic volumes. However, this improvement is not
needed in the short term.
The City may need to consider left turn restrictions at the intersection of Highway 19A/Finholm
Street as traffic volumes grow in the long term.
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1.0 INTRODUCTION

Highway 19A was the main north south route along the east coast of Vancouver Island until the opening of
the new Inland Island Highway. Highway 19A in Parksville then became part of the City of Parksville’s road
network.

In the study area, shown in Figure 1, between Bay Avenue and Dogwood Street Highway 19A has only one
travel lane in each direction, and no traffic signals. Further to the east, Highway 19A has a five lane cross
section with two travel lanes in each direction. During busy times, particularly in the p.m. peak hours and
in the summer, the high volume of traffic traveling along the highway makes it difficult for traffic from the
local road network to make left turns onto Highway 19A, resulting in long delays. Similarly, due to the
limited availability of sufficient gaps in traffic, vehicles wishing to turn left off the highway cause vehicles to
back up, forcing vehicles to pass on the right illegally.

The purpose of this study is to examine potential options to allow for left turn movements from the north
and south side of the highway to be made with less delay. The principal way to achieve this is to provide
traffic signals at one or more of Bay Avenue, Finholm Street, Dogwood Street or Moilliet Street.

This report outlines the analysis undertaken as well as conclusions and recommendations.

1.1 Existing Intersection Configuration

Highway 19A is a four lane road, with centre left turn lanes, from approximately Dogwood Street southeast
to the Englishman River Bridge (3 kilometres to the east). Between Pym Street and Dogwood Street, there
is only one lane in each direction with no turn lanes. There is localized widening through the Pym Street
intersection to the west.

In this assessment, analysis was undertaken for four intersections along Highway 19A at Bay Avenue,
Finholm Street, Dogwood Street, and Moilliet Street. The existing laning configuration and traffic controls
at these intersections are summarized in Table 1 and shown graphically in Figure 2.

Table 1. Existing Intersection Configuration

East-West North-South Eastbound Westbound Northbound Southbound Traffic Control
L T R L T R L T R L T R

Highway 19A Bay Avenue > 1 -- -- 1 < -- -- -- 1 -- 1 SB Stop
Highway 19A Finholm Street -- 1 < > 1 -- 1 -- < -- -- -- NB Stop
Highway 19A Dogwood Street 1 2 -- -- 2 < -- -- -- 1 -- < SB Stop
Highway 19A Moilliet Street 1 2 < 1 2 < 1 1 < 1 -- 1 Pedestrian Activated Signal

‘>’ = Shared with adjacent lane; ‘--‘ no such movement
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1.2 Data Sources

A number of traffic assessments undertaken by other consultants were reviewed.

New traffic counts were undertaken at the following intersections:

Highway 19A/Bay Avenue;

Highway 19A/Finholm Street;

Highway 19A/Dogwood Street; and

Highway 19A/Moilliet Street.

In addition, traffic data was available for a number of other intersections in the City. Historical traffic data
and Ministry of Transportation seasonal traffic data was utilized.

Various other studies were reviewed including:

499 Island Highway Traffic Study;

230 Dogwood Traffic Impact Assessment;

Traffic Impact Study for Mixed-use residential/Commercial Development at 151 Despard Avenue;

City of Parksville Transportation Master Plan; and

TheWatermark at Parksville Site Impact Assessment.

2.0 ESTABLISH POTENTIAL OPTIONS

A number of options were established to address the issues noted in the introduction, namely providing for
better access to and from Highway 19A and the adjacent local areas. The left turn exit movement from the
local roads onto Highway 19A is the movement that experiences the most delay. At busy times, this traffic
often has to wait a long time for a gap in Highway 19A traffic. This can create potential safety problems as
traffic attempts to turn across smaller than acceptable gaps. A description of each option is provided
below, with a summary of the options shown in Table 2. Figure 3 shows the subject intersections with the
movements permitted and Figure 4a and 4b shows the six options that were evaluated.

1) Option 0 – Do nothing: This option is the status quo. All potential options were compared against this
option to evaluate its performance.

2) Option 1 – Full signals at Bay Avenue and Finholm Street: Traffic on the north side of Highway 19A
will access the highway via Bay Avenue, while traffic on the south side will access via Finholm Street,
in both cases via full signals. As a result of the new signals, left turns onto and off of the Highway will
be prohibited at Dogwood Street and Moilliet Street. The exception to this will be the north leg of
Moilliet Street, as traffic has no other alternative routes. Bay Avenue will be realigned in conjunction
with signalization.

3) Option 2 – Full signals at Bay Avenue and Moilliet Street: Traffic on the north side of Highway 19A will
access the highway via Bay Avenue, while traffic on the south side will access via Moilliet Street, in
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both cases via full signals. The existing Moilliet Street pedestrian signal will be converted to a full
signal. As a result of the new signals, left turns onto and off of Highway 19A will be prohibited at
Finholm Street and Dogwood Street. Bay Avenue will be realigned in conjunction with signalization.

4) Option 3 – Full signals at Dogwood Street and Finholm Street: Traffic on the north side of Highway
19A will access the highway via Dogwood Street, while traffic on the south side will access via Finholm
Street, in both cases via full signals. As a result of the new signals, left turns onto and off of the
Highway will be prohibited at Bay Avenue and Moilliet Street. The exception to this will be the north
leg of Moilliet Street, as traffic has no other alternative routes.

5) Option 4 – Full signals at Dogwood Street and Moilliet Street: Traffic on the north side of Highway 19A
will access the highway via Dogwood Street, while traffic on the south side will access via Moilliet
Street, in both cases via full signals. The existing Moilliet Street pedestrian signal will be converted to
a full signal. As a result of the new signals, left turns onto and off of Highway 19A will be prohibited at
Finholm Street and Bay Avenue.

6) Option 5: Signal at Moilliet Street, left turn lane at Bay Avenue and Finholm Street restricted to right-
in/right-out: The existing Moilliet Street pedestrian signal will be converted to a full signal. As a result
of this new signal, left turns onto and off of the Highway will be prohibited at Finholm Street. Bay
Avenue will also be realigned as part of this option and an eastbound left turn lane provided for left
turns into Bay Avenue.

7) Option 6: Signal at Moilliet Street and left turn lanes at Bay Avenue and Finholm Street: The existing
Moilliet Street pedestrian signal will be converted to a full signal. As a result of this new signal,
left-turns out from Finholm Street and Bay Avenue onto Highway 19A will be prohibited. Dedicated
left-turn lanes off Highway 19A will be provided at both intersections. Bay Avenue will not be
signalized.
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The intersection controls by option are summarized in Table 2.

Table 2. Summary of Intersection Controls for Evaluation Options
Option Bay Ave Finholm St Dogwood St Moilliet St

Option 0: Do nothing Stop Control Stop Control Stop Control Pedestrian Signal
Option 1: Signals at Bay Ave & Finholm St Signal Signal Stop Control Pedestrian Signal
Option 2: Signals at Bay Ave & Moilliet St Signal Stop Control Stop Control Signal
Option 3: Signals at Dogwood St & Finholm St Stop Control Signal Signal Pedestrian Signal
Option 4: Signals at Dogwood St & Moilliet St Stop Control Stop Control Signal Signal
Option 5: Signal at Moilliet St with Bay Ave

Realignment & left turn lane
Stop Control Stop Control Stop Control Signal

Option 6: Signal at Moilliet St with left turns
lanes at Finholm St and Bay Ave

Stop Control Stop Control Stop Control Signal

Roundabouts were also given consideration; however, it was identified in previous reports that the existing
right of way at the subject intersections is insufficient to accommodate single lane roundabouts, let alone
two-lane roundabouts. As a result, this option was deemed unviable and not investigated further. Another
possible option that it is understood has been investigated in the past is to connect the north leg of Moilliet
Street to Dogwood Street. This would allow a potential Moilliet Street signal to serve both sides of the
highway. A major constraint for this option would be obtaining land to provide this connection, which
would include severing a property and widening the current north leg of Moilliet Street, which is in fact a
private road.
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3.0 EVALUATION CRITERIA

A set of evaluation criteria was established to facilitate evaluation of the options. EBA, in consultation with
the City of Parksville, identified seven criteria as follows. The first three criteria are the most important
with the remaining being less important.

1. Safety – This is a measure of the improved safety along Highway 19A between Bay Avenue and Moilliet
Street. Safety will be improved due to the ease of which traffic can enter the highway with improved
traffic control.

2. Right of Way Requirements – This represents the amount of non-city owned land, i.e. private land,
which is needed in order to implement the particular options. Those options that require less
additional land are rated higher than those options that require more land.

3. Cost – This evaluation measure is based on the order of magnitude cost of implementing the option
including the cost of signals and road widening but excluding right-of-way.

4. Ease of Implementation – This represents how quickly and easily the option can be implemented.
This includes a number of factors such as approvals needed, number of landowners to be dealt with, the
overall complexity and securing resources.

5. Network Connectivity – This evaluation measure takes into account how easy it is to use a potential
new signal to access the surrounding road network. Circuitous routings are not desirable.

6. Delay to Traffic – This is a measure of the combined delay for vehicles travelling along the Highway and
vehicles wishing to enter the highway.

7. Signal Spacing - Signals that are evenly spaced tend to be easier to co-ordinate than signals with
sporadic spacing. Uniformity with the signal spacing to the east and west as well as desirable TAC
signal spacing is considered desirable. TAC guidelines range from 200 to 800 metres, depending on the
speed, cycle lengths and local constraints.
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4.0 ANALYSIS

4.1 Horizon Years

The 2022 horizon years was selected for analysis. The 2022 horizon year represents the 10 year horizon.
The 2032 horizon is presented only for information to show potential longer term performance.

4.2 Existing Traffic Volumes

New traffic counts were carried out specifically for this study in April 2012 as data available from previous
studies was considered too old to be of use. The turning movement counts covered the four subject
intersections in the a.m. (7:00 a.m. – 9:00 a.m.), midday (11:00 a.m. – 1:00 p.m.), and p.m. (2:30 p.m. –
5:30 p.m.) peak periods. The afternoon peak hour was found to occur between 2:45 and 3:45 p.m., which is
earlier than typically occurs in most cities and towns. This could be due in part to the demographics of
Parksville and in part due to school traffic, with schools finishing at approximately 3 p.m. The existing peak
hour volumes are illustrated in Figure 5.

A comparison of the three peak periods found that the p.m. peak hour volumes were considerably higher
than both the a.m. and midday peak hours. Based on the traffic counts, Highway 19A carries a two-way
p.m. peak hour volume of approximately 1,700 vehicles per hour (veh/h), whereas in the a.m. and midday
peak hours, the corridor carries a two-way volume of 1,300 and 1,500 veh/h respectively. As such, analysis
was only carried out for the p.m. peak hour (2:45 p.m. to 3:45 p.m.) as it represents the worst case
conditions for traffic accessing the highway, and potential impacts on through traffic. The peak hour
volumes for the study intersections are summarized in Table 3.

Table 3. Existing Link Volumes

East-
West

North-
South

A.M. Peak Hour
(8:00 A.M. – 9:00 A.M.)

Midday Peak Hour
(11:00 A.M. – 12:00 P.M.)

P.M. Peak Hour
(2:45 P.M. – 3:45 P.M.)

EB WB NB SB Total EB WB NB SB Total EB WB NB SB Total
Highway

19A
Bay Ave 810 480 -- 40 1,330 760 710 -- 30 1,500 870 910 -- 40 1,820

Highway
19A

Finholm St 840 470 50 -- 1,360 780 720 30 -- 1,530 890 920 40 -- 1,850

Highway
19A

Dogwood
St

850 460 -- 40 1,350 790 760 -- 20 1,570 900 960 -- 40 1,900

Highway
19A

Moilliet St 870 470 80 10 1,430 800 790 90 10 1,690 930 980 100 10 2,020

‘EB’ = eastbound; ‘WB’ = westbound; ‘NB’ = northbound; ‘SB’ = southbound

4.3 Summer Traffic

Traffic volumes in Parkville vary considerably throughout the year. Based on the Ministry of
Transportation and Infrastructure’s permanent count station located on Highway 19 south of Craig’s
Crossing, summer traffic (July/August) was found to be 21.3% higher than the AADT over the past 9 years.
To account for this, the through traffic on Highway 19A was factored accordingly. As non-through traffic is
expected to be influenced by seasonality to a lesser degree, all traffic coming onto or off the highway was
adjusted using a slightly lower factor of 10.5% (i.e. 50% of the factor for the through traffic).
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4.4 Future Traffic Volumes

Future traffic volumes were established by factoring 2012 p.m. peak hour summer traffic volumes by an
annual growth rate of 2%. The future summer p.m. peak hour traffic volumes for the 2022 horizon are
shown in Figure 6.

4.5 Trip Reassignment

As discussed in Section 2, under each option, intersections that were not signalized were assumed to be
restricted to right-in/right-out movements only. The exception being at the north leg of Moilliet Street,
where there is no alternative route for this traffic. This would channel most of the left-turn traffic to the
signalized intersections, where it is easier and safer to make the manoeuver. In addition, it tests the ability
of the all movement intersections to handle this additional traffic. In reality, these left turn restrictions may
not be implemented, particularly at Dogwood Street where there is already intersection channelization on
the highway. The trip reassignment for each option is summarized in the Table 4.

Table 4. Trip Reassignment
Option Bay Ave Finholm St Dogwood St Moilliet St

Option 1: Signals at Bay Ave & Finholm St -- -- LT to Bay LT traffic to Finholm,
Lombardy, McMillan

Option 2: Signals at Bay Ave & Moilliet St -- LT to Moilliet LT to Bay --
Option 3: Signals at Dogwood St & Finholm St LT to Dogwood -- -- LT traffic to Finholm,

Lombardy, McMillan
Option 4: Signals at Dogwood St & Moilliet LT to Dogwood LT to Moilliet -- --
Option 5: Signal at Moilliet St with Bay Ave

Realignment
-- LT out to

Moilliet
-- --

Option 6: Signal at Moilliet St with left turns at
Finholm and Bay Ave

LT out to
Dogwood

LT out to
Moilliet

-- --

4.6 Signal Warrants

Traffic signal warrant analysis was undertaken for the subject intersections applying the Transportation
Association of Canada (TAC) Matrix Procedure. Based on the existing traffic volumes, signal warrants are
not fully satisfied with satisfaction levels being 46% or below. Based on projected 2022 volumes adjusted
for summer traffic, the intersection of Highway 19A and Moilliet Street will warrant a full traffic signal.
At the other three intersections, side street traffic will still be inadequate to fully warrant traffic signals;
however, if traffic were to be rerouted due to turning restrictions noted in each of the options, then
minimum thresholds would be met at Bay Avenue and at Dogwood Street in the 2022 horizon year.

4.7 Intersection Performance

To assess the performance of the side streets, the volume to capacity ratios (v/c ratios) for each option and
horizon year was reviewed. Based on the analysis, by the 2022 horizon year, the intersections of Dogwood
Street and Moilliet Street will require capacity improvements if the corridor is kept unsignalized.
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A summary of the side street v/c ratios are provided in Table 5. When the intersections of Bay Avenue or
Finholm Street are signalized, it can be seen that the intersections continue to operate over or near
capacity, not due to the side street movements, but due to the Highway movements. Since highway traffic
now faces a red signal part of the time, the capacity is reduced for the highway movements, thus increasing
the v/c ratio. In order to reduce the v/c ratio, second eastbound and westbound through lanes are
recommended. It should be noted that this is anticipated to be a problem only in the summer peak hours in
the future horizon years, and not in the winter, due to the lower traffic volumes in the off-season. In the
short term, the second through lanes would not be needed.

Table 5. Side Street Volume to Capacity Ratios (Summer Traffic)

Option
2022 2022 (Five Lane)

Bay Finholm Dogwood Moilliet Bay Finholm Dogwood Moilliet
Option 0 1.93 0.93 1.12 3.71 0.87 0.56 1.12 3.71
Option 1 0.92 1.00 0.58 0.64 0.54 0.56 0.58 0.64
Option 2 0.92 1.59 0.58 0.60 0.58 0.56 0.58 0.60
Option 3 0.86 1.00 0.60 0.59 0.55 0.56 0.60 0.59
Option 4 0.86 0.85 0.60 0.59 0.55 0.56 0.60 0.60
Option 5 1.88 0.85 1.11 0.60 0.78 0.56 1.11 0.60
Option 6 0.86 0.85 1.88 0.60 0.55 0.57 1.88 0.60

Note: For Options 0, 1, and 3, Moilliet evaluated as an unsignalized intersection. Signalized intersections are underlined.
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5.0 EVALUATION OF OPTIONS

EBA evaluated each of the options based on the criteria noted in Section 3.0. A summary of the evaluation
against each of the criteria is shown below.

5.1 Safety

The British Columbia Ministry of Transportation’s Collision Prediction Models (CPMs) were used to
estimate collision frequency at the study intersections. A CPM is a regression model that estimates the
collision frequency for highway segments and intersections based on site-specific characteristics and
model parameters that were developed using historical collision data. For intersections, the CPM utilizes
the average annual daily traffic (AADT) entering the intersection from the major and minor roadway.
To account for the intersection skew at each intersection, a collision modification factor (CMF) was applied.
A CMF is simply a multiplicative factor used to reflect site specific characteristics. Where applicable, CMF’s
for a dedicated left turn lane were also applied in addition to the CMF for the intersection skew. Details are
provided in Appendix C.

Based on the Collision Prediction Models, the predicted collision frequency per five years was estimated for
each intersection as an unsignalized and signalized intersection in at the three horizon years. For the
purposes of analysis, it was assumed that the p.m. peak hour traffic represents 10% of the average annual
daily traffic. Results of the analysis are summarized in Table 6. As traffic volumes increase, so the number
of predicted collisions is expected to increase.

Table 6. Predicted Collision Frequency (5 Years) by Intersection

Intersection
Unsignalized Signalized Change

2012 2022 2032 2012 2022 2032 2012 2022 2032
Bay Ave 13 18 23 4 5 5 -9 -13 -18

Finholm St 8 11 15 4 4 5 -4 -7 -10
Dogwood St 4 5 7 4 4 5 0 -1 -2

Moilliet St 12 15 19 10 11 15 -2 -3 -4

To assess the safety performance of each option, the collision frequency for each of the four intersections
was calculated. The predicted collision frequency by option is presented in Table 7.

Table 7. Predicted Collision Frequency (5 Years) by Option

Option
# Collisions Expected Difference vs. Existing

2012 2022 2032 2012 2022 2032
Option 0: Do Nothing (Unsignalized) 37 49 64 -- -- --
Option 1: Signals at Bay Ave* & Finholm St 24 29 36 -14 -20 -28
Option 2: Signals at Bay Ave* & Moilliet St 26 32 42 -12 -16 -22
Option 3: Signals at Dogwood St & Finholm St 33 41 52 -6 -8 -12
Option 4: Signals at Dogwood St & Moilliet 35 44 58 -2 -5 -7
Option 5: Signal at Moilliet St with left turn lane

at Bay Ave*
28 35 47 -10 -13 -18

Option 6: Signal at Moilliet St with left turn
lanes at Finholm and Bay Ave

35 45 60 -2 -3 -4

* with Bay Avenue realignment.



CITY OF PARKSVILLE - HIGHWAY 19A: BAY AVENUE TO MOILLIET STREET
EBA FILE: V31201724 | SEPTEMBER 2012 | ISSUED FOR USE

17
City of Parksville - Corridor Study Report.docx

Options 1, 2, and 5, which all involve the signalization or realignment of Bay Avenue, provide the greatest
benefit, with a reduction in collision frequency of as much as 20 collisions every five years based on 2022
traffic volumes. Option 6 provides the least benefit, with an expected reduction of 3 collisions every five
years.

5.2 Right of Way Requirements

In consultation with the City, a desirable long term cross section of 25 metres was determined. This allows
for two travel lanes in each direction, a centre left turn lane as well as sidewalks and boulevards. This is
shown in Figure 7.

The analysis shown in Section 4.7 indicates that if either Bay Avenue of Finholm Street is signalized,
Highway 19A will need to be widened in order to accommodate the summer 2022 traffic conditions.
At these two locations, the right of way is limited, with the critical location being at Bay Avenue.

On the west leg of Highway 19A at Bay Avenue, the right of way is approximately 21.5 metres wide;
however, it appears that the Temple Store encroaches on the right of way by approximately 1 metre.
The desirable 25 metres cross section would not fit in the available space. Narrowing the sidewalk and
removing the boulevard would lower the width to 22.4 metres. Further reductions or additional right of
way would be needed in order to accommodate additional lanes.

Based on a survey undertaken as part of this project, it was revealed that part of Bay Avenue is actually
built on private property. The property line is shown in Figure 8. In order to undertake any improvements
at the Highway 19A/Bay Avenue intersection, additional right-of-way will be required. A preliminary
layout of a realigned Bay Avenue intersection is shown in Figure 9. Additional right-of-way will be needed
to achieve this realignment.

At Finholm Street, the right-of-way is approximately 25 metres wide, so it appears that the standard cross
section can just be accommodated, subject to alignment with adjacent right-of-way constraints.

At both Bay Avenue and Finholm Street, a three lane cross section, with one through lane per direction,
could be achieved in the Highway 19A right-of-way, excluding the constraints noted at Bay Avenue above.

At both Dogwood Street and Moilliet Street, no right-of-way will be required.
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5.3 Implementation Cost

An approximate implementation cost for each option was calculated by EBA using the Ministry of
Transportation and Infrastructure’s Construction and Rehabilitation Cost guide from January 2011 and
other recent data. As each option requires the signalization of two intersections, the traffic signal and
lightning costs are nearly identical for the four options except that the cost for signalizing Moilliet is
anticipated to be slightly cheaper due to existing signal infrastructure.

For road widening, the required upstream and downstream auxiliary lane distances for a signalized
intersection were determined using TAC’s Geometric Guidelines. For a roadway with a through volume of
600 vehicles per lane with a traffic signal with a 60 second cycle length, TAC recommends a 130 metre
downstream auxiliary lane and a 135 metre upstream auxiliary lane. These lengths will vary based on the
cycle lengths and signal timings.

Based on a unit rate of $1.5 million/km/lane, this translates to approximately $2.2 million for Option 1,
$1.1 million for Option 2, $1.2 million for Option 3, and $0.1 million for Option 4. For Options 5 and 6, given
that there is already a pedestrian signal in place at Moilliet Street, the required auxiliary lane distances are
met. As such, these options will not incur any costs for road widening.

The cost for traffic signalization is based on the Electrical Engineering report, which is attached in
Appendix B. The cost to signalize Bay Avenue is estimated at $123,000, while the cost to upgrade the
Moilliet Street intersection is $54,000.

A summary of order of magnitude cost estimates for comparison purposes are provided in Table 8.
These estimates do not include right-of-way costs.

Table 8. Summary of Order of Magnitude Cost Estimates

Option Traffic Signal &
Lighting

Widening/Left
Turns

Road
Realignment Total

Option 1: Signals at Bay Ave & Finholm St $245,000 $2,118,000 $75,000 $2,438,000
Option 2: Signals at Bay Ave & Moilliet St $177,000 $1,059,000 $75,000 $1,311,000
Option 3: Signals at Dogwood St &

Finholm St
$245,000 $1,200,000 -- $1,445,000

Option 4: Signals at Dogwood St & Moilliet $177,000 $141,000 -- $318,000
Option 5: Signal at Moilliet St with Bay Ave

Realign and Left Turn Lane
$54,000 $100,000 $75,000 $229,000

Option 6: Signal at Moilliet St with LTs at
Finholm & Bay Ave

$54,000 $200,000 -- $254,000

5.4 Ease of Implementation

The ease of signalizing each intersection was evaluated based on the existing intersection configuration,
potential right-of-way issues, and existing infrastructure. Each intersection is evaluated below:

Bay Avenue: Among the four intersections, signalizing Bay Avenue will likely be the most difficult.
Signalizing the intersection will be complicated by the intersection skew angle, the existing hydro pole,
and the convenience store located at the northwest corner which abuts the property line.
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These potential issues are illustrated below. If feasible, the roadway should be realigned to intersect
Highway 19A at a right-angle. This would improve sightlines and turning speeds. With signalization
(by 2022), Highway 19A will need to be widened to a five lane cross section with two lanes in each
direction and a left turn lane. As noted above, additional right-of-way would be needed, firstly to
rectify the fact that the road is built partially on private property, and secondly to provide for the
realignment.

Finholm Street: Sidewalks will be desirable on both sides of Finholm Street in the vicinity of Highway
19A if this intersection is signalized, to allow pedestrians to access crosswalks at the signal. It appears
that an ultimate five lane cross section can just be fit in the available right-of-way, subject to the
ultimate corridor alignment at adjacent locations.

Dogwood Street: At this intersection, the existing on-street parking will likely need to be prohibited on
Dogwood Street near the intersection to provide for two approach lanes if this intersection is to be
signalized. Sidewalks would be desirable on the west side of Dogwood Street. Highway 19A is
currently four lanes through this intersection; however, the highway narrows to two lanes a short
distance west. With the installation of a signal, this four lane cross section will need to be extended
further west to provide sufficient merging distance in the westbound direction and storage in the
eastbound direction.

Moilliet Street: There is a pedestrian signal already in place at Moilliet Street. This will greatly hasten
construction times. Sidewalks are currently in place in the vicinity of this intersection and there is a
marked pedestrian crosswalk on the west leg of the intersection. A westbound left-turn lane is also
provided. A unique aspect of this intersection is that the north leg is actually a private access.
This intersection can be signalized with relative ease. Highway 19A is already four lanes wide through
this intersection.

Considering the above, each option was ranked based on the ease of implementation. The ranking is
summarized below in Table 9.
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Table 9. Ranking of Ease of Implementation
Option Ranking

Option 0: Do nothing --
Option 1: Signals at Bay Avenue & Finholm Street 1
Option 2: Signals at Bay Avenue & Moilliet Street 2
Option 3: Signals at Dogwood Street & Finholm Street 4
Option 4: Signals at Dogwood Street & Moilliet Street 5
Option 5: Signal at Moilliet St with Bay Ave Realignment and left turn lane 3
Option 6: Signal at Moilliet St with left turn lanes at Finholm and Bay Ave 6

*Note: 1 = most difficult, 6 = least difficult

Given the complexities of signalizing/realigning Bay Avenue, Options 1, 2, and 5 were ranked the lowest
(most difficult). For the opposite reason, options involving the signalization of Moilliet Street were ranked
the highest (least difficult).

5.5 Network Connectivity

Network Connectivity is another key item. The location of a signal can impact traffic flows. With the
addition of a signal at a particular location, traffic will be diverted away from an unsignalized location to
the signalized location due to the reduced delay and ease of accessing the highway with a new signal and
potentially due to turn restrictions at the unsignalized location. For example, if Dogwood Street were to be
signalized, traffic that currently enters the highway at Bay Avenue, particularly traffic that turns left to
travel eastbound, would be diverted via Bay Avenue eastbound and Dogwood Avenue southbound to
Highway 19A. As a result, volumes on Dogwood Street would go up, while volumes on Bay Avenue west of
Willow Street would go down. The opposite would be true if Bay Avenue were signalized instead of
Dogwood Street.

For traffic on the north side of Highway 19A, there are limited options to access the highway: Dogwood
Street, Bay Avenue and Pym Street. Roscow Street is a dead end road, and Rushton Avenue is restricted to
right-in/right-out.

On the south side of Highway 19A, between the Pym Street signal and the McMillan Street signal, the only
options are the study area intersections Finholm Street and Moilliet Street as well as Lombardy Street.

The advantage of a signal at Moilliet Street is that Moilliet Street runs south past Hirst Avenue to Despard
Avenue, while Finholm Street runs south only as far as Hirst Street. This allows easier access to Moilliet Street
relative to Finholm Street and potentially an attractive alternative to Alberni Highway/MacMillan Street.

5.6 Corridor Delay

In its current state, the corridor is operating at near free flow conditions. Through traffic does not need to
stop unless it is yielding to a pedestrian, or if vehicles ahead are stopped waiting to make a left-turn or a
right-turn manoeuver where no turn lane exists and the space available due to vehicle sizes does not allow
passing on the shoulder. Signalizing any of the four unsignalized intersections will cause some highway
traffic to stop or experience delay. These effects are further magnified west of Dogwood Street, as there is
only one travel lane in each direction.
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The corridor delay in each option was evaluated based on a three-lane roadway and on a five-lane roadway
since the analysis indicates that if signalization is desired, then ultimately the roadway will require the
additional through lanes. Without these additional through lanes, depending on the option, delays along
the corridor can range anywhere from 17 seconds to 166 seconds depending on the selected option. As a
five lane roadway, average through traffic delay will range anywhere from 13 to 17 seconds. The summary
of delay performance is provided in Table 10 as determined using SYNCHRO software.

Table 10. Corridor Delay Highway 19A – Delay (seconds per vehicles)

Lane Option
2012 2022 2032

EBT WBT Avg. EBT WBT Avg. EBT WBT Avg.

Th
re

e-
la

ne
s

(e
xi

st
in

g)
* Option 0: Do Nothing (Unsignalized) 0 0 0 0 0 0 0 0 0

Option 1: Signals at Bay Ave & Finholm St 21 23 22 70 63 67 157 175 166
Option 2: Signals at Bay Ave & Moilliet St 17 19 18 21 25 23 62 88 75
Option 3: Signals at Dogwood St & Finholm St 18 18 18 28 38 32 94 100 97
Option 4: Signals at Dogwood St & Moilliet 14 14 14 13 13 13 19 15 17
Option 5: Signal at Moilliet St with Bay Ave Realign. 7 7 7 6 6 6 7 7 7
Option 6: Signal at Moilliet St with LTs at Finholm

and Bay Ave
8 8 8 7 7 7 8 7 8

W
id

en
ed

to
Fi

ve
-la

ne
s

Option 0: Do Nothing (Unsignalized) 0 0 0 0 0 0 0 0 0
Option 1: Signals at Bay Ave & Finholm St 11 11 11 13 14 13 13 14 13
Option 2: Signals at Bay Ave & Moilliet St 13 13 13 12 12 12 14 15 14
Option 3: Signals at Dogwood St & Finholm St 12 12 12 14 14 14 13 14 14
Option 4: Signals at Dogwood St & Moilliet 14 14 14 13 13 13 19 15 17
Option 5: Signal at Moilliet St with Bay Ave

Realignment
7 7 7 6 6 6 7 7 7

Option 6: Signal at Moilliet St with left turns at
Finholm and Bay Ave

8 8 8 7 7 7 7 9 8

*except where five lanes already exists

As can be seen from the results, Option 1 has by far the highest delay if no widening of Highway 19A is
undertaken. This is due to the two new signals for this option being located in the two lane section of
Highway 19A. From a corridor delay perspective, Options 5 and 6 are the best options, as the impact to
corridor delay is minimal. Option 4 is the third best option as both new signals are located in the existing
four lane segment of Highway 19A. Options 2 and 3 are intermediate options, as one signal will be located
in the two lane segment and one in the four lane segment, with Option 2 performing slightly better.

If Highway 19A were widened to five lanes through Bay Avenue and/or Finholm Street, as appropriate for
Options 1, 2 and 3, then the delay amongst options is very similar, with Option 5 and 6 coming out slightly
ahead of the other options.

5.7 Side Street Delay

The change to side street delay as a result of signalization was assessed for each intersection, with the
average delay summarized in Table 11.
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Table 11. Average Side Street Delays (Seconds per Vehicle)
Option 2012 2022 2032

Option 0: Do Nothing (Unsignalized) 140 * *
Option 1: Signals at Bay Ave & Finholm St 15 32 177
Option 2: Signals at Bay Ave & Moilliet St 13 17 25
Option 3: Signals at Dogwood St & Finholm St 13 27 338
Option 4: Signals at Dogwood St & Moilliet 14 24 33
Option 5: Signal at Moilliet St with Bay Ave

Realignment
32 106 *

Option 6: Signal at Moilliet St with left turns at
Finholm and Bay Ave

77 234 *

* extensive delay

Although introducing signals will result in delays for through traffic on Highway 19A, it will help alleviate
delays to side street traffic attempting to turn onto Highway 19A, particularly for the left turn movement.
In its current state, side street traffic is delayed significantly, well over a minute in peak hours, due to the
limited availability of gaps to make safe manoeuvers onto Highway 19A resulting from the high traffic
volumes on Highway 19A. The analysis at Moilliet Street assumes no pedestrian signal for current
conditions, so the delay results will represent a worst case scenario. Offsetting this is the fact that there is
delay at the private access which has not been included in the delays. The delays for Options 5 and 6 are
higher since no signal is provided for traffic wishing to enter the highway from the north to travel to the
east, i.e. for the left turn out of Bay Avenue or Dogwood Street. Signalization would be needed to
accommodate this traffic.

5.8 Signal Spacing

A key consideration in adding signals is the resultant signal spacing. Ideally, along arterial roads, signal
spacing of 800 metres is ideal; however, in built up areas, distances of 200 to 400 metres are typical due to
constraints of the existing road network that can be difficult to change. The intersection spacing between
full signals is shown in Table 12 for each of the options.

Option 1 has two signals relatively close together, as does Option 4. If either of these options is
implemented, the queues from one intersection could back up to the other. In this case, widening to four
lanes, in the case of Option 1 will be critical. Interconnecting the signals would also help, so that traffic can
ideally travel through both signals without stopping, and this is recommended should closely spaced
signals be installed.

Option 2 has the most uniform spacing, with a maximum difference of 120 metres between individual
intersection spacing. Option 3 has the second most uniform spacing. Option 4 has the least uniform
spacing followed by Option 1 as both of these options have two signalized intersections close to each other.
With signals close together, signal interconnection can improve operations. Details are provided in the
Electrical Engineering report provided Appendix B.

Since only the Moilliet Street intersection is signalized in Options 5 and 6, these options provide the
greatest spacing between signals; however, spacing would be non-uniform.
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Table 12. Intersection Spacing
Option Pym to 1st Signal 1st Signal to 2nd Signal 2nd Signal to MacMillan

Option 1 625 (Bay) 125 (Finholm) 910
Option 2 625 (Bay) 505 (Moilliet) 530
Option 3 750 (Finholm) 255 (Dogwood) 655
Option 4 1,005 (Dogwood) 125 (Moilliet) 530

Option 5 1130 (Moilliet) -- 530
Option 6 1130 (Moilliet) -- 530

5.9 Other Developments

The Family Place development located approximately 120 metres east of the intersection of Highway 19A
and Bay Avenue at Centre Street/Bay Avenue is scheduled to open in the summer of 2012. Based on the
499 Island Highway study, the redeveloped site will generate an additional 27 trips in the a.m. peak hour
and 26 trips in the p.m. peak hour. Given the locale of the site, much of this traffic is expected to
ingress/egress via the Bay Avenue intersection, further triggering the need for a traffic signal.

5.10 Option Evaluation

Each option was given a score of ‘Good’, ‘Neutral’, or ‘Poor’ for each evaluation criteria. The definition for
each score is provided in Table 13.

Table 13. Evaluation Criteria

Safety ROW Ease Safety Corridor
Delay

Side St
Delay Cost Signal

Spacing Connectivity

Good No property
constraints

Easy Reduction
in collisions

0 –10 s 0 – 20 s <$1,000k Uniform Direct local
connections

Neutral
Medium
property

constraints

Some
Difficulty

No change
in collisions

10 – 20 s 20 – 30
s

$1,000k –
$2,000k

Non-
uniform

Average local
connections

X Poor
Large

property
constrains

Difficult Increase in
collisions

20+ s 30+ s $2,000k+ Closely
Spaced

Circuitous local
connections

Using the score criteria from above the four options were evaluated under 2022 traffic conditions with the
ultimate laning configuration (two lanes through lanes in each direction). Results of the evaluation are
summarized in Table 14.
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Table 14. Option Evaluation

Option Safety ROW Cost Ease Connectivity Corridor
Delay

Side St
Delay

Signal
Spacing

1: Signals at Bay & Finholm X X X X
2: Signals at Bay & Moilliet X
3: Signals at Dogwood & Finholm X
4: Signals at Dogwood & Moilliet X
5: Signal at Moilliet & Bay + realign. X X
6: Signal at Moilliet & LT in at

Finholm & Bay
X

= good rating; = neutral rating; X = poor rating.

While each option would similarly impact delays to through traffic, the analysis found that Options 2 and 4
would provide the greatest benefit to side street traffic. From a safety perspective, signalizing or realigning
Bay Avenue would reduce the number of collisions from existing conditions; thus, making either Options 1,
2 or 5, the preferred choice. In terms of cost, as some infrastructure is already in place at Moilliet Street,
Options 5 or 6 would likely be the most economical options.

Overall, from purely a performance perspective, Option 2 would be the preferred option. However, under
this option, the City would need to overcome the potential complexities associated with signalizing Bay
Avenue. This option is shown in Figure 10.

5.11 Phasing and Interim Improvements

Interim improvements should be implemented once a decision on the long term option is made.
This includes:

Interim Improvements

Dedicated left-turn lanes on Highway 19A at Bay Avenue, Finholm Street and Roscow Street;

Signalize the Bay Avenue Intersection;

Upgrade the Moilliet Signal to a Full signal; and

Provide interim pedestrian facilities.

Ultimate Improvements

Frontage improvements, which may include sidewalks, curb and gutter, bicycle lane provision, and
transit stops; and

Widen through the Bay Avenue intersection to accommodate two travel lanes in each direction from
Dogwood Street through to Pym Street to the west.

All improvements are recommended by the 2022 horizon year in order to accommodate summer traffic
volumes.
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6.0 CONCLUSIONSAND RECOMMENDATIONS

The following is a summary our findings and recommendations.

6.1 Current Conditions

The study area extends along Highway 19A from Moilliet Street in the east to Bay Avenue in the west.

This segment of Highway 19A has no traffic signals. From Roscow Street (west of Dogwood Street) to
the west there is one travel lane in each direction with no turn lanes. To the east of Roscow Street
there are two travel lanes in each direction with centre let turn lanes.

Traffic volumes on Highway 19A are high in the p.m. peak hour and in the summer peak hours due to
the seasonal variation in traffic.

The high volume of traffic on Highway 19A makes it difficult for traffic to turn out of side streets in the
study area, particularly at Bay Avenue and Finholm Street where there is only one travel lane in each
direction on the highway.

6.2 Options and Analysis

Six potential options to alleviate existing side street delays were reviewed. These options included:

Option 1: Signals at Bay Avenue and Finholm Street;

Option 2: Signals at Bay Avenue and a full signal Moilliet Street (in place of the existing pedestrian
signal);

Option 3: Signals at Dogwood Street and Finholm Street;

Option 4: Signals at Dogwood Street and Moilliet Street (in place of the existing pedestrian signal);

Option 5: Signal at Moilliet Street (in place of the existing pedestrian signal) and realign Bay Avenue
with an eastbound left turn lane; and

Option 6: Signal at Moilliet Street (in place of the existing pedestrian signal) and provide eastbound
left turn lanes at Finholm Street and Bay Avenue.

Additional turn restrictions were applied as noted in the body of the report.

Options were evaluated using criteria established through consultation with the City. Each option was
evaluated in terms of right-of-way requirements, implementation cost, intersection safety
performance, corridor and side street delay, and ease of implementation. Network connectivity and
signal spacing were also examined.

If Bay Avenue or Finholm Street is signalized, the two through lanes will be needed on Highway 19A to
accommodate the projected 2022 summer traffic volumes. This will result in significant construction
costs.
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Signalizing Bay Avenue or Finholm Street has the greatest safety benefit in conjunction with providing
a left turn lane.

Right-of-way will be an issue at Bay Avenue.

6.3 Conclusions and Recommendations

Based on an evaluation of the options, Option 2 is the recommended option.

For this option, a new signal will need to be installed at Bay Avenue, and the Moilliet Street signal will
be upgraded to a full signal. At Moilliet Street, no highway widening will be needed; however, at Bay
Avenue, a left turn is recommended with signalization.

It is recommended that Highway 19A be widened to provide two travel lanes in each direction through
the Bay Avenue intersection in order to accommodate the projected 2022 summer traffic volumes
creating a four lane road from Dogwood Street to Pym Street.

As traffic volumes grow, the City may consider prohibiting left turns at the intersection of Highway
19A/Finholm Street in the long term.
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7.0 CLOSURE

This report is subject to the attached General Conditions in Appendix A. We trust this report meets your
present requirements. Should you have any questions or comments, please contact the undersigned at
your convenience.

Sincerely,
EBA Engineering Consultants Ltd.

Prepared by: Reviewed by:

Yutaka Tabata, B.A.Sc., E.I.T. Mark Merlo, M.A.Sc., P.Eng.
Traffic/Transportation Planner Sr. Traffic/Transportation Engineer
Direct Line: 604.685.0017 Ext. 320 Direct Line: 604.685.0017 Ext. 335
Email: mmerlo@eba.ca Email: mmerlo@eba.ca
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APPENDIX A
EBA’S GENERAL CONDITIONS



 

General Conditions - Tetra Tech.doc 

GENERAL CONDITIONS 

TRAFFIC/TRANSPORTATION REPORT 
This Traffic/Transportation Report incorporates and is subject to these “General Conditions”. 

1.0 USE OF REPORT AND OWNERSHIP 
This Traffic/Transportation Report pertains to a specific site, a 
specific development, and a specific scope of work.  The 
Traffic/Transportation Report may include plans, drawings, profiles 
and other support documents that collectively constitute the 
Traffic/Transportation Report.  The Report and all supporting 
documents are intended for the sole use of EBA’s Client.  EBA does 
not accept any responsibility for the accuracy of any of the data, 
analyses or other contents of the Traffic/Transportation Report 
when it is used or relied upon by any party other than EBA’s Client, 
unless authorized in writing by EBA.  Any unauthorized use of the 
Traffic/Transportation Report is at the sole risk of the user.  

All reports, plans, and data generated by EBA during the 
performance of the work and other documents prepared by EBA are 
considered its professional work product and shall remain the 
copyright property of EBA. 

2.0 ALTERNATIVE REPORT FORMAT 
Where EBA submits both electronic file and hard copy versions of 
reports, drawings and other project-related documents and 
deliverables (collectively termed EBA’s instruments of professional 
service), only the signed and/or sealed versions shall be considered 
final and legally binding.  The original signed and/or sealed version 
archived by EBA shall be deemed to be the original for the Project. 

Both electronic file and hard copy versions of EBA’s instruments of 
professional service shall not, under any circumstances, no matter 
who owns or uses them, be altered by any party except EBA.  
EBA’s instruments of professional service will be used only and 
exactly as submitted by EBA. 

Electronic files submitted by EBA have been prepared and 
submitted using specific software and hardware systems.  EBA 
makes no representation about the compatibility of these files with 
the Client’s current or future software and hardware systems. 

3.0 INFORMATION PROVIDED TO EBA BY 
OTHERS 

During the performance of the work and the preparation of the 
report, EBA may rely on information provided by persons other than 
the Client.  While EBA endeavours to verify the accuracy of such 
information when instructed to do so by the Client, EBA accepts no 
responsibility for the accuracy or the reliability of such information 
which may affect the report. 
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APPENDIX B

AES REPORT
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ACCIDENT ANALYSIS EQUATIONS
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The British Columbia Ministry of Transportation’s Collision Prediction Models (CPMs) were used to
estimate collision frequency at the study intersections. A CPM is a regression model that estimates the
collision frequency for highway segments and intersections based on site-specific characteristics and
model parameters that were developed using historical collision data. For intersections, the CPM utilizes
the average annual daily traffic (AADT) entering the intersection from the major and minor roadway. The
CPM for intersections is defined as:

Equation 1:

E( ) = a0 V 1a1V2a2

where, E( ) = collision frequency (collisions/5 years)
V = annual average daily traffic (AADT)
a0, a1, a2 = model parameters

To account for the intersection skew at each intersection, a collision modification factor (CMF) was applied.
A CMF is simply a multiplicative factor used to reflect site specific characteristics. The CMF for an
intersection skew angle is defined as follows:

Equation 2:

CMFSignal = 1.0

CMFNoSignal = e0.040INTskew

where, CMFSignal = CMF for skew angle at signalized intersection
CMFNoSignal = CMF for skew angle at stop controlled intersection
INTSkew = ABS(Skew angle (degrees) – 90) x 50%

Where applicable, CMF’s for a dedicated left turn lane were also applied in addition to the CMF for the
intersection skew.

These two equations were used to calculate the expected number of collisions.


