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1 Synectics Transportation Consultants, Evaluation of Red Light Camera Enforcement Pilot Project, Final Technical Report,
December 2003.
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3 American Association of State Highway and Transportation Officials (AASHTO), Highway Safety Manual, 2010
4 Persaud, B., Council, F. M., Lyon, C., Eccles, K., and Griffith, M., "A Multi-Jurisdictional Safety Evaluation of Red Light Cameras.",
Transportation Research Record 1922, (2005) pp. 29-37
5 Solomon H., Izadpanah, P., Brady, M, and A. Hadayeghi,
Insights from over a Decade of Camera Operation in South and Central Ontario, paper prepared for presentation at the Road Safety
Policy Development  Past, Present, Future session of the 2014 Conference of the Transportation Association of Canada, Montreal,
Quebec, Source: http://conf.tac-atc.ca/english/annualconference/tac2014/s-6/solomon.pdf
6 The Empirical Bayes (EB) methodology adopted in this report is an industry standard, it is referred in the 2010 Highway Safety
Manual.
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7 Traffic volumes and collision data were received after the submission of the draft report and therefore, were not included in the
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Intersection Approaches
NB SB WB EB

Paris Street and Cedar Street 27 1 32 6
Regent Street and Beatty Street 17 7 6 19

-12 1 10 3
10 17 -3 22
-3 5 8 6
-9 -18 10 1

-16 -3 6 -1

8 Ontario Traffic Manual (OTM) Book 12, page 44 - 46
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4.4

Paris Street
and Cedar
Street

Intersections are very closely-spaced in the
northbound, southbound, and westbound directions,
thus, there is a potential for  on
which signal to look at.

Installation of
programmable
signal heads /
signal timing
improvements.

Yes

Lorne Street
and Douglas
Street

Potential mixed messages maybe given to
eastbound and westbound motorists on approach to
the intersection by the rail crossing flashing red light
and traffic signal head.

No

Potential signal timing / phasing issue.  It was
observed that protected phase is given to the
northbound left-turn movement when there are no
vehicles in the northbound left-turn lane.

Improvement to
signal timing /
phasing.

The secondary traffic signal heads intended for the
eastbound and westbound traffic are slightly
angled. Thus, northbound traffic on approach to the
intersection could see the signal indications
intended for eastbound traffic and similarly,
southbound traffic on approach to the intersection
could see signal display intended for westbound
traffic; thus, it creates potential confusion for
northbound and southbound motorists.

Adjustment / re-
alignment of the
signal heads.

Notre Dame
Avenue and
Cambrian
Heights
Drive

Insufficient stopping sight distance for eastbound
traffic on approach to the intersection.

Installation of traffic
signal ahead
warning sign.

No
Vegetation foliage on the southwest corner blocks
the primary signal head intended for eastbound
traffic.

Trimming of the
foliage in the
southwest corner of
the intersection.
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Indications on the signal heads intended for
westbound traffic are visible to motorists on the
adjacent service road and this could encourage
vehicles on the service road to do unsafe back-to-
back turning maneuvers; vehicles potentially
accelerate as they approach and make a careless
turn to enter the intersection but as motorists make
the turning maneuver, they may not realize the
signal indication has changed from green to amber,
and possibly red.

Install
programmable
signal heads for
westbound traffic.

Potential signal visibility issue for eastbound traffic
on approach to the intersection during the amber
interval. The yellow  at the
background could interfere with motorists
perception of signal indications.

Potential relocation
of
sign.

Potential distraction because of the digital
advertisement signs in the north west and north
east corners.

Review the
locations and the
specification of the
digital advertising
signs using the

Digital and
Projected
Advertising
Displays:
Regulatory and
Road Safety
Assessment
Guidelines .

Duration of all-red interval for eastbound may not
be adequate because eastbound through motorists
slow down as they enter the intersection in
preparation of upcoming turning maneuvers into the
service road.

Re-visit and adjust
(if necessary) the
signal timing plan.

Elm Street
and Elgin
Street

Intersections are very closely-spaced in the
eastbound and northbound directions, thus, there is
a potential for  on which traffic
signal to look at.

Installation of
programmable
signal heads.

No

Located close to an at-grade rail-road crossing.
Potential mixed messages maybe given to
westbound motorists on approach to the
intersection by the rail crossing flashing red light
and green display on traffic signal head

Interconnect traffic
signals with the rail
crossing warning
system.

The nearside traffic signal head could block the
northbound primary signal head
Potential signal timing / phasing issue.  Protected
phase is given to northbound and southbound left-
turn movements when there are no vehicles in the
northbound and southbound left-turn lanes.

Improvement to
signal timing /
phasing.

Municipal
Road 80
and
Dominion
Drive

Vegetation foliage at the northeast corner blocks
the primary signal head intended for westbound
traffic.

Trimming the
foliage at the
northeast corner.

Yes
Street name sign mounted on the nearside traffic
pole cantilever blocks the secondary signal head
intended for westbound traffic.

Relocation of the
street name sign.
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Regent
Street and
Algonquin
Road

Yes

Regent
Street and
Beatty
Street

The eastbound curb lane drop requires last minute
lane changes within a short distance to the
intersection.

No
Potential sight line issue for northbound and
westbound right-turning motorists.

Installation of no
right turn on red
sign.

Potential signal timing / phasing issue.  Protected
phases are given to westbound and northbound
left-turn movements even when there is no
demand.

Improvement to
signal timing /
phasing.

5.

-
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Appendix A

-

For the purpose of this study, the negative binomial generalized linear model package in R statistical
software was used as a tool in the development of the SPFs.  For each of the dependent variables (i.e.,
frequency of collision impact types), SPFs with different model forms were calibrated.  The candidate SPF
model forms considered in this study were those that most often had appeared in the literature for
signalized intersections with similar traffic volumes and number of approaches.  These SPF model forms
were evaluated using various criteria.

The first criterion was the presence of a counter-intuitive sign for variable coef 1 2
immediately resulted in the rejection of the model.  The second criterion was the statistical
significance of the coefficients.  Only models for which all coefficients were statistically significant
at a 95% confidence level were accepted. The third criterion was the over-dispersion parameter

-of-fit measure.  A lower value of the over-dispersion
  Finally, the fourth criterion was the mean

-Square (X)2 statistical measure.  This measure is calculated using the following
equations, where df represents the degrees of freedom of the model:

Where, is the observed collision frequency for intersection i in year t,
E(Y) is the expected value of collision frequency corresponding to  obtained from the SPF
model,

 is the variance of collision frequency,
n is the number of intersections, and
T is the study period.

A value of  closer to 1 indicates a better goodness-of-fit of the model.

The third and fourth criteria were jointly used to assess the overall goodness-of-fit of the model. In this
assignment, if the first two criteria for goodness-of-fit were satisfied (i.e., the signs for the model
coefficients were all intuitive and coefficients were statistically significant) then the SPF model form with
the smallest over-  statistics closer to 1 was selected.  The database
contained 114 intersections; among them 94 were 4-legged intersections.  The selected SPF model form
for 4-legged intersections in this study was as follows:

Where,  is the entering AADT from the major road,
 is the entering AADT from the minor road,

 are the model parameters
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-

As mentioned above, the database contained 114 intersections, among them, 20 were 3-legged
intersections. Statically significant models could not be found, as such, a statically significant predictive
model was borrowed from the Highway Safety Manual (HCM) and calibrated for application in the city of
Greater Sudbury. In this procedure, the calibration factor  is the total number of collisions observed in
a sample from one jurisdiction divided by the sum of the predicted number of collisions using the model
from another jurisdiction. The calibration factor is calculated as follows:

The SPF model form for 3-legged intersections in this study was as follows:

Where,  is the entering AADT from the major road,
 is the entering AADT from the minor road, and

,   are the model parameters.
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To: Joe Rocca, City of Greater Sudbury Date: June 27, 2019

Project #: 60558166

From:

Haider Talib, AECOM
Hossein Zarei, AECOM

cc: Brenan Kennedy, AECOM

Memorandum
Subject: Needs and Justification for Red Light Camera Program

Addendum to the Main Study Report

This memorandum serves as an addendum to the main study report prepared by AECOM entitled Needs and
Justification for Red Light Camera Program, City of Greater Sudbury, dated June 1, 2018.  In particular, this
addendum addresses the scope change that is requested by the City of Greater Sudbury (i.e., the City) to
identify and assess an additional ten candidate intersections, with the objective of adding three or more
intersections to the final recommended list for red light camera (RLC) installation in order to achieve a more
robust roll-out of the eventual RLC program.

Background

In 2018, AECOM was retained by the City to complete the main study evaluating the need for a RLC program in
the City of Greater Sudbury.

The main study identified a total of fifty five signalized intersections1 that could benefit from RLC installations.
Out of the fifty five intersections, seven of them with the greatest potential for safety improvement from RLC
installation were short listed for engineering assessments and field investigations2. Of the seven intersections
assessed, the following were recommended for installation of RLCs3:

1. Paris Street and Cedar Street;

2. Regent Street and Algonquin Road; and

3. Municipal Road 80 and Dominion Road.

With the aim of increasing the overall safety effectiveness of the RLC program, the main study also
recommended including additional intersections in the final recommended list for RLC installations4.

1

2

3

4
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Identify Additional Candidate Intersections for RLCs

The additional ten candidate intersections were selected using the same methodology described in Section 4.2
of the main report5.  The ten additional candidate intersections are presented in Table 1. Note that the ten
intersections are ranked based on their total number of right-angle collisions over the study period (2012
2016) in a descending order.  The critical legs for these ten intersections were also identified using the same
scoring methodology described in Section 4.3.1 of the main report6.  The scoring results for ranking the
intersections legs are shown in Table 2.  For each intersection, the leg with the highest score is identified as the
critical leg of the intersection.

Table 1: The Ten Additional Intersections Ranked based on Total Number of Right-Angle Collisions
between 2012 and 2016

GEOID Rank Intersection Description PSC
Value

Total
Number of

Right-
Angle

Collisions
(2012
2016)

Major
Road
AADT

Minor Road
AADT

145259 1 Notre Dame Avenue and Kathleen Street -1.03 9 24,252 3,362
145783 2 Lasalle Boulevard and Montrose Avenue -1.07 8 27,076 2,411
154040 3 Notre Dame Avenue and St. Anne Road -0.38 8 20,115 3,414
144641 4 Paris Street and Centennial Drive -0.37 8 25,248 5,457
144606 5 Paris Street and Walford Road -0.96 7 22,869 4,115
143280 6 Lorne Street and Kelly Lake Road -0.65 7 17,679 4,493
146077 7 Lasalle Boulevard and Roy Street -0.40 7 22,598 3,885
147073 8 Falconbridge Highway and Maley Drive -0.30 7 17,924 2,832
146232 9 Barry Downe Road and Hawthorne Drive -0.85 6 18,418 2,944
146404 10 Bancroft Drive and Second Avenue -0.81 5 8,402 5,361

Scoring Results for Ranking Intersections Legs

Intersection Description Approaches Critical LegNB SB WB EB
Notre Dame Avenue and Kathleen Street 2 0 -3 -27 South
Lasalle Boulevard and Montrose Avenue 0 -10 10 6 East
Notre Dame Avenue and St. Anne Road -16 1 10 -3 East
Paris Street and Centennial Drive -25 9 2 -2 North
Paris Street and Walford Road 1 2 4 2 East
Lorne Street and Kelly Lake Road 1 -7 0 -4 South
Lasalle Boulevard and Roy Street 4 3 -2 0 South
Falconbridge Highway and Maley Drive -17 -10 8 -4 East
Barry Downe Road and Hawthorne Drive -26 -21 12 6 East
Bancroft Drive and Second Avenue 2 9 0 -6 North

5

6
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Field Investigations, Engineering Assessment and Selection of Red Light Camera Sites

Table 3 provides a summary of the field investigations and engineering assessment of the ten additional
candidate intersections and the recommendations on where to install RLCs.  Among the ten additional
candidate intersections, the following five could be considered for RLC installations.  Note that while they are
mainly ranked in a descending order based on their potential for safety improvement from RLC installation, there

Table 3) that were taken into account for ranking of these five
intersections.

1. Lasalle Boulevard and Montrose Avenue;

2. Paris Street and Centennial Drive;

3. Barry Downe Road and Hawthorne Drive;

4. Paris Street and Walford Road; and

5. Lasalle Boulevard and Roy Avenue.

At the time of preparation of this technical memorandum, the intersection of Falconbridge Highway and Maley
Drive is being reconstructed.  Thus, it is recommended that safety performance of the intersection be monitored
over the five-year period after completion of the ongoing reconstruction works and that at the end of the five-
year period, the intersection be reconsidered for possible RLC installations.

In addition, for the other four intersections that were not recommended for RLC installations either, several
potential engineering solutions should be considered for implementation and assessed for effectiveness, prior to
be reconsidered for RLC installation.

The noted potential treatments in Table 3 are by no means considered comprehensive and no detailed
assessment of their potential effectiveness has been undertaken.  The potential treatments were included for
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Table 3: Summary of Field Investigation and Engineering Assessment Findings and Recommendations

Intersection
Description

Evaluation Criteria

Recommended for RLC
Installation?

Close
Proximity to
Location(s)
Previously

Recommended
for RLC

Installation

Potential
Traffic Signal

Visibility Issue

More Equal
Geographical
Distribution
of RLCs in

the City

Potential
Signal
Timing

Issue (e.g.,
inadequate
clearance
time, etc.)

Presence
of

Potential
Driver

Distracting
Element(s)

Closely-
Spaced
Signal

Spacing

Other Considerations

Lasalle Boulevard and
Montrose Avenue No No Yes No No No While all three of the intersections would benefit from RLC installation, because of their close proximity (less than

2 km separation) the marginal effectiveness of an RLC at the second or third intersection would be limited by the
spillover effect from the first.  Accordingly, we recommend that only one of the three intersections be selected for
RLC installation.  Of the three intersections we recommend that the intersection of Lasalle Boulevard and
Montrose Avenue is selected because, as detailed in Table 1, it has a greater but comparable total number of
right-angle collisions in five years and potential for reduction in collisions as well as greater but comparable AADT
volumes entering from both the major and minor roadways than the other two intersections.  If a second
intersection from this group is selected, we recommend that it be the intersection of Barry Downe Road and
Hawthorne Drive.  The rationale for this is that the intersection of Barry Downe Road and Hawthorne Drive is the
furthest from the intersection of Lasalle Boulevard and Montrose Avenue, and exists on a separate major roadway.
Accordingly, it would receive less of a spillover effect from installation of an RLC at the intersection of Lasalle
Boulevard and Montrose Avenue, and would therefore, installation of an RLC at the intersection of Barry Downe
Road and Hawthorne Drive have a greater marginal effectiveness than installation of an RLC at the intersection of
Lasalle Boulevard and Roy Avenue.

Yes

Lasalle Boulevard and
Roy Avenue No No Yes No No No

Yes, only if an RLC is not
installed at the

intersection of Lasalle
Boulevard and Montrose

Avenue

Barry Downe Road and
Hawthorne Drive No No Yes No No No

Yes, only if an RLC is not
installed at either the
intersection of Lasalle

Boulevard and Montrose
Avenue or the

intersection of Lasalle
Boulevard and Roy

Avenue
Paris Street and
Centennial Drive No No No No No No While both of the intersections would benefit from RLC installation, because of their close proximity (less than 500

m separation) the marginal effectiveness of an RLC at the second intersection would be limited by the spillover
effect from the first.  Accordingly, we recommend that only one of the two intersections be selected for RLC
installation.  Of the two intersections we recommend that the intersection of Paris Street and Centennial Drive is
selected because, as detailed in Table 1, it has a greater but comparable total number of right-angle collisions in
five years as well as greater but comparable AADT volumes entering from both the major and minor roadways.
Note that although the intersection of Paris Street and Centennial Drive has lower potential for reduction in
collisions (approximately 1 less PDO every 2 years) than the intersection of Paris Street and Walford Road, it is
recommended as the preferred intersection for RLC installation because, in addition to having a greater number of
right-angle collisions and total entering AADT volumes, it serves as main access point to some major walking and
cycling trip generators such as the Health Science North Hospital, the Honourable James Jerome Sports
Complex, and École St-Denis.  Thus, it is expected to have a greater level of pedestrian (including transit users)
and cyclist crossing activity than the intersection of Paris Street and Walford Road.  In other words, while selecting
either intersection could result in comparable safety benefits for vehicular traffic, the installation of RLC at the
intersection of Paris Street and Centennial Drive could lead to a safer environment for a relatively greater number
of pedestrians and cyclists than that at the intersection of Paris Street and Walford Road.

Yes

Paris Street and
Walford Road No No No No No No

Yes, only if an RLC is not
installed at the

intersection of Paris
Street and Centennial

Drive

Falconbridge Highway
and Maley Drive No No Yes No No No

At the time of preparation of this technical memorandum, this intersection is being reconstructed.  Thus, it is
recommended that safety performance of the reconstructed intersection be monitored over the five-year period
after completion of the ongoing construction works and that at the end of the five-year period, the intersection be
reconsidered for possible RLC installations.

No

Notre Dame Avenue
and Kathleen Street Yes No No No No No

No clearly-defined lane configuration, storage areas, right-of-way, and traffic circulation guidance within the
property located on the west of the intersection.  This potentially results in non-orderly flow of traffic within the
property and conflicting movements between entering traffic to the property, exiting traffic from the property and
those circulating within the property as well as those originated from/destined to the adjacent properties to the
north and south.

No

Bancroft Drive and
Second Avenue No Yes Yes No No No

Traffic signal visibility issue for northbound traffic.  A potential treatment, and subject to further detailed
assessment, is to install an auxiliary signal head in the nearside of the intersection or  warning
sign with active/continuous flashing beacon for northbound traffic.

No
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Intersection
Description

Evaluation Criteria

Recommended for RLC
Installation?

Close
Proximity to
Location(s)
Previously

Recommended
for RLC

Installation

Potential
Traffic Signal

Visibility Issue

More Equal
Geographical
Distribution
of RLCs in

the City

Potential
Signal
Timing

Issue (e.g.,
inadequate
clearance
time, etc.)

Presence
of

Potential
Driver

Distracting
Element(s)

Closely-
Spaced
Signal

Spacing

Other Considerations

Notre Dame Avenue
and St. Anne Road Yes Yes No No No Yes

Traffic signal visibility issue for westbound traffic.  A potential treatment, and subject to further detailed
assessment, is to install an auxiliary signal head in the nearside of the intersection or warning
sign with active/continuous amber flashing beacon for westbound traffic.

No

Lorne Street and Kelly
Lake Road No

Yes with
additional

explanations
provided in the

column

Yes No No No

Speed limit on Lorne Street on the west leg of the intersection drops from 80 km/h to 60 km/h immediately west of
the Big Nickel Mine Drive bridge. The noted speed limit drop occurs where the N-E loop ramp merges into the
eastbound section of Lorne Street; some drivers entering from the loop ramp may choose to accelerate to merge
or some drivers on Lorne Street may start accelerating to avoid interfering with the merging traffic.  This could
create a challenging environment for drivers having to make multiple decisions within a short period of time and
potentially result in some motorists not noticing the posted speed limit.  In addition, the combination of relatively
sharp horizontal curvature of Lorne Street and the Big Nickel Mine Drive bridge deck and piers could limit traffic
signals visibility for eastbound motorists travelling at speeds of 80 km/h or higher on approach to the intersection.
A potential treatment, and subject to further detailed study, is to add an active/continuous amber flashing beacon
to the existing  warning sign
without an amber flashing beacon to the bridge parapet wall facing the eastbound traffic either in addition or as a
replacement to the existing side- .  Another potential treatment is to
relocate the 60 km/h speed limit sign to a location further upstream of the N-E loop ramp merge point.

No
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Conclusions and Recommendations

The summary of findings and recommendations of this follow-up study are as follows:

Among the ten additional candidate intersections, the following five intersections could be
considered for RLC installations in the noted order of priority and subject to the considerations
noted in Table 3 of this addendum.

1. Lasalle Boulevard and Montrose Avenue;

2. Paris Street and Centennial Drive;

3. Barry Downe Road and Hawthorne Drive;

4. Paris Street and Walford Road; and

5. Lasalle Boulevard and Roy Avenue;

At the time of preparation of this technical memorandum, the intersection of Falconbridge
Highway and Maley Drive is being reconstructed.  Thus, it is recommended that safety
performance of the intersection be monitored over the five-year period after completion of the
ongoing reconstruction works and that at the end of the five-year period, this intersection be
reconsidered for possible RLC installations.

For the other four intersections that were not recommended for RLC installations either, several
potential engineering solutions should be considered for implementation and assessed for
effectiveness, prior to be reconsidered for RLC installation.

The recommended intersections for RLC installations should be further reviewed/visited by the
RLC vendor to ensure feasibility of RLC installation at the recommended intersections.

Undertaking a business case on revenue-to-cost ratio of the RLC program, which would compare

reduction in societal cost of collisions, is recommended.
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