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EXECUTIVE SUMMARY
Introduction

The Red Light Cameras Pilot Projects Act, 1998, was passed by the Ontario Legidature in
December 1998 to enable designated municipalities in the province of Ontario to operate red light
cameras for a two-year period. The Cities of Toronto, Hamilton, Ottawa and Regiona
Municipalities of Halton, Peel, and Waterloo participated in the origina two-year pilot project,
called the Red Light Camera Enforcement Pilot Project.’

Two treatments were implemented during the pilot project, namely:

» Automated enforcement using red light cameras; and
> Stepped-up police enforcement.

Ninety-five signdized intersections were selected for treatment by the municipalities as shown in
Exhibit 1. These sites were selected based on their collision history among other factors. Of
note, a public awareness campaign was conducted in a like manner throughout all participating
municipalities and, therefore, considered a constant throughout the evaluation. Also, there was
no signage at the treated intersections, nor any signs anywhere else within any of the participating
municipalities indicating that any intersections had received specia treatment.

Exhibit 1 — Signalized inter sections selected for treatment

Treatment Number
Red light camera 68
Stepped-up police enforcement 27
Total 95

As part of the pilot project, an evaluation study was undertaken to determine the combined
impacts on safety of red light cameras and stepped-up police enforcement across the six
municipalities. The key goals were to:

» Conduct a before and after evaluation study to assess the combined effect of two red light
running treatments for intersections with a high incidence of red light running related
collisions’: use of red light camera systems and stepped-up police enforcement (safety
evaluation); and

» Assess the costs and performance of both treatments (benefit - cost analyss).

This evaluation study was conducted by a team from the firm Synectics Transportation
Consultants Inc. under contract to the Ministry of Transportation, Ontario.

L At the close of the two-year pilot project, five of the six municipalities (Cities of Toronto, Hamilton, Ottawa and
Regional Municipalities of Peel and Waterloo) formally requested the Province to extend legislation permitting
continuation of the pilot project for an additional two years. On November 19th, 2002, the Red Light Cameras Pilot
Projects Extension Act, 2002, received Royal Assent. Thislegislation enables designated municipalitiesto usered light
cameras until November 20, 2004. The legislation also allows for repeal of the pilot end date, by an Order-In-Council,,
prior to November 20, 2004, which would make the legislation permanent.

2 A collision is any incident in which bodily injury or damage to property is sustained as a result of the movement of a
motor vehicle or of itsload while a maotor vehicle isin mation.

Synectics Transportation Consultants Inc.
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Sitesused for safety evaluation

Forty-eight stes distributed throughout the six municipalities were selected for the safety
evaluation and benefit - cost analysis. The forty-eight sites consisted of:

» Nineteenred light camera sites;
> Seventeen stepped-up police enfor cement sites; and
» Twelvelocal comparison sites.

The twelve local comparison sites were included in the analysis as the researchers wanted to
ascertain how the two treatments (red light camera and stepped-up police enforcement) may have
affected collisons at sites having no direct treatment intervention. Combined, the forty-eight sites
provide a means of estimating the overall impacts of the two treatments in affecting changes in
safety at signalized intersections on a community-wide basis across the six municipalities.

Evaluating the safety performance of the sites

The state-of-the-art safety evaluation technique known as the Empirical Bayes (EB) method was
used for deriving estimates of the overall effectiveness of the two treatments. This procedure is
recognized as being an accurate, precise statistical tool for conducting safety evauations of
treatments when only valid collison data is available for the evaluation study locations during the
before and after periods of treatment implementation.

The six participating municipalities provided annual collision and traffic volume data from 179
signalized intersections representing the time period 1995 to 1999.° This data was used to
develop safety performance function (SPF) curves in order to estimate what the average safety
performance (in yearly collison frequency) is expected to be a a group of typical signalized
intersections representing a range of traffic volumes.

Combining the past 1995-1999 annual collision experience at each of the forty-eight signalized
intersections with the derived SPF curves, the number of fatal, injury and property damage only
collisons that would have been expected to occur if the treatments had not been implemented at
each intersection during the first two years (November 20, 2000 — November 19, 2002) of the
pilot project were estimated. In essence, the evaluation study team was able to estimate what the
expected number of fatal, injury and property damage only collisons would have been had the
treatments not been introduced. This prediction process was done using the EB method, and the
final estimators are known as the EB estimators of safety.

These EB estimators for the forty-eight signalized intersections were then compared to the actual
(observed) number of collisions that occurred at each of them in the first two years of the pilot
project during which time the treatments were implemented.

A comparison between the expected number of collisions if the treatments had not been
implemented (i.e. the EB estimators) and the observed number of collisions that actually occurred
with the treatments implemented provides the basis for the safety effectiveness of the two
treatments to be assessed at each of the forty-eight sites for the first two years of the pilot project.

% The 179 signalized intersections included the forty-eight study intersections used in this evaluation.

Synectics Transportation Consultants Inc.
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Exhibit 2 shows the percentage difference between the expected and observed number of fatal,
injury and property damage only collisions in the first two years of the pilot project averaged over
the forty-eight sites. A negative number indicates that the intersections on average performed
better than expected, having less collison occurrence than what would have been expected had
there been no treatments implemented. A positive number indicates the intersections on average
performed worse than expected, having more collison occurrence than what would been
expected had there been no treatments implemented.

This evduation study not only considered all collision types combined, but also angle and rear-
end collisons separately. These two collision types were of interest as past research (NCHRP
Synthesis 310 — Impact of Red Light Camera Enforcement on Crash Experience) has shown angle
collisions decrease at red light camera sites, but rear-end collisions may increase.

Exhibit 2 — Safety effectiveness

Per centage difference
Signalized inter sections' between expected and observed collisions
Fatal and injury Property damage only
All collision types -6.8 +18.5
Angle collisions -25.3 -17.9
Rear-end collisions +4.9 +49.9
Notes:

'The signalized intersections consisted of nineteen red light camera, seventeen stepped-up police enforcement and
twelve local comparison sites.

I nter pretation of results
Exhibit 2 indicates that red light running treatments have:

> Contributed to a 6.8 per cent decreasein fatal and injury collisions; and
» Contributed to an 18.5 per cent increase in property damage only collisions.

These results show that the treatments have had an encouraging safety result as they have reduced
the number of severe collisions from occurring thereby saving lives and reducing the number of
individuals injured at intersections. However, these treatments have shown to have increased the
number of less severe (non-injury) collisions.

Synectics Transportation Consultants Inc.
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Exhibit 2 indicates the red light running treatments have:

» Contributed to a 25.3 per cent decrease in fatal and injury angle collisions; and
» Contributed to a 17.9 per cent decrease in property damage only angle collisions.

The frequency of al angle collisons have been reduced with the implementation of the
treatments, with the greatest benefit being realized for the fatal and injury collisions.

Finally, Exhibit 2 indicates the red light running treatments have:

» Contributed to a4.9 per cent increasein fatal and injury rear-end collisions; and
» Contributed to a49.9 per cent increase in property damage only rear-end collisions.

The rear-end collision results are similar to findings in other red light camera studies (NCHRP
Synthesis 310).

Benefit - cost analysis

The purpose of the benefit and cost analysis was to determine the net societal benefits of the pilot
project through an assessment of al benefits and costs associated with the operation of red light
cameras and stepped-up police enforcement during the first two years of the pilot project
(November 20, 2000 — November 19, 2002) at the forty-eight evaluation study sites. All benefits
and costs are representative of the first two years of the project. The following benefits were
identified for inclusion in the benefit — cost analysis:

» Coallisons avoided — societal cost savings due to areduction in fatalities and injuries,
reduced property damage, a reduced burden on the health care system and a reduced burden
0N emergency Services.

A number of different costs were also identified. All capital purchases were annuaized over five
years. The following costs were identified for inclusion in the benefit — cost analysis:

» Ongoing provincial costsrelated to operation of red light cameras (and stepped-up
police enfor cement) — including the administrative costs, such as salaries of staff, operation
of the Plate Registrant Data Requisition System and public education related to the operation
of red light cameras and stepped-up police enforcement;

» Municipal costsrelated to operation of red light cameras (and stepped-up police
enfor cement) including public education related to the operation of red light cameras and
stepped-up police enforcement and the cost of photographs required for evidence in court;

» Red light camera capital costs— the cost of acquiring the red light cameras and preparing
the evaluation study sites for their use;

» Municipal Joint Processing Centre capital costs— al capital costs associated with the
Municipal Joint Processing Centre established at the beginning of the pilot project for the
purposes of reviewing photographs associated with red light running offences recorded by red
light cameras,

» Red light camera operating costs — the cost of operating the red light cameras;

» Municipal Joint Processing Centre operating costs— all operating costs associated with the
processing of photo sets at the Municipal Joint Processing Centre;

Synectics Transportation Consultants Inc.
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» Finerevenue and fine dispositions imposed — the value of red light running fines imposed
by means of ared light running ticket produced as a result of ared light camera or a police
officer recording ared light running violation at an evaluation study site, thisis calculated as
anegative (recovered) cost;

» Court processing costs — all costs associated with the prosecution of red light running
offences; and

> Stepped-up police enforcement costs — all costs associated with carrying out stepped-up
police enforcement deployments.

Exhibit 3 summarizes the net benefits and costs associated with the first two years of the project
at the forty-eight evaluation study sites.

Exhibit 3 Estimated net benefits and costs: November 20, 2000 — November 19, 2002

Estimated net benefits and costs

Total net benefits’ $1,613,766
Tota net costs $1,026,805
Benefit-to-cost ratio 157
Notes:

The benefits and costs were calculated based on only the forty-eight study sites included in this evaluation.

I nter pretation of results

The benefit-to-cost ratio is 1.57. Based on these findings, the Red Light Camera Enforcement
Pilot Project has been shown to be economically viable, given that the socid cost of collisons
avoided exceeds the amount invested in the treatments at the forty-eight evaluation study sites.
The EB analysis shows that an estimated forty-seven fatal and injury collisions were avoided as a
result of the treatments, valued at $3,775,425.* Based on this, the pilot project has been shown to
be a valid safety program for the province of Ontario, having achieved the objective of reducing
fatal and injury collisions.

Conclusions and recommendations

Based on the results presented in this report, the Red Light Camera Enforcement Pilot Project has
been shown to be an effective tool in reducing fatal and injury collisons, thereby preventing
injuries and saving lives. For these reasons, it is the opinion of the evaluation study team that the
pilot project has been worthwhile and would continue to be of benefit to any participating
municipality.

It is recommended that collisons continue to be monitored and examined on a yearly basis to
validate that the trend continues as presented in the evaluation study results.

* The $3,775,425 in fatal and injury collisions avoided is offset by a gain in property damage only
collisions of $2,161,659, yielding atotal net benefit of $1,613,766 as shown in Exhibit 3.

Synectics Transportation Consultants Inc.
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1.0 INTRODUCTION

This section provides a brief history of the Red Light Camera Enforcement PFilot Project, states
the purpose of the evaluation study, and provides an outline of the Technical Report.

1.1 THE RED LIGHT RUNNING ENFORCEMENT PILOT PROJECT

The Red Light Cameras Pilot Projects Act, 1998 (Bill 102) was passed in December 1998 by the
Ontario Legidature to enable designated municipalities to test and evaluate the effectiveness of
various enforcement options to address the problem of red light running a signalized
intersections for a two-year period (November 20, 2000 — November 19, 2002). The pilot project
is referred to as the Red Light Camera Enforcement Pilot Project. Those municipalities choosing
to participate in the pilot project were to test red light cameras targeted a vehicles. As a
requirement for their participation, the municipalities had to commit to:

» Use stepped-up, traditional police enforcement at other high-risk signalized intersections;

» Participate in a comprehensive ‘before and after’ statistical evaluation to determine the
combined effect on safety of both red light camera systems and stepped-up police
enforcement; and

» Reimburse the Province of Ontario for al of its costs associated with the pilot project.

In February 1999, the Ministry of Transportation, Ontario invited interested municipalities to
attend a series of meetings in order to establish a shared understanding regarding the purpose of
the pilot project, to address operational issues and to reinforce a partnership approach. Out of
these early meetings, the Intersection Safety Program to Reduce Red Light Running Steering
Committee was formed. The purpose of the Steering Committee was to oversee the pilot project,
share resources, and expedite the process required to get the pilot project running. The committee
consisted of representatives of both traffic and police staff from the City of Toronto, the City of
Hamilton, the City of Ottawa, the Regiona Municipality of Pedl, the Regional Municipality of
Haton, and the Regiona Municipality of Waterloo in partnership with the Ministry of
Transportation Ontario, the Ministry of Attorney General, and the Information and Privacy
Commissioner/Ontario.

In March 1999, a number of Working Groups were formed to carry out specific tasks related to
the pilot project and report back to the Steering Committee. The tasks of the various Working
Groups are shown in Exhibit 1.1. Working Group 1 is responsible for the evaluation of the pilot
project, anong other tasks.

During the next year, the various Working Groups began their tasks including negotiations with
various red light camera vendors, determining the evidence requirements for prosecuting red light
runners and visiting severa jurisdictions in the United States and Canada conducting red light
camera programs to gain further insight into how to run ared light camera program.

Synectics Transportation Consultants Inc.
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Exhibit 1.1 Tasks of Working Groups

Number | Name Key tasks

1 Evaluation Retain a consultant team for evaluating the effectiveness of
the pilot project

Carry out site selection for the evaluation study

Conduct a before-after evaluation study using appropriate
statistical methods

Ensure police carry out stepped-up enforcement of red light
running during the pilot project

2 Technical * Select the method of recording red light camera violations

* Determine system specifications
Select and manage a contractor to supply, install, maintain
and operate the red light cameras

3 Legal * Determine evidence requirements

" Provide legal advice and information to other Working
Groups and Steering Committee
Ensure compliance with privacy requirements

4 Municipal Joint Processing | © Develop a process of laying charges

Centre *  Develop and manage a Municipal Joint Processing Centre
for the purposes of reviewing evidence supplied by red light
cameras

Hire staff to review red light camera photographs

5 Public awareness * Inform the public and media regarding the pilot project
* Carry out a public awareness campaign targeting red light
runners

6 Prosecutions * Develop a prosecution strategy
* Train prosecutors

In April 2000, Lockheed Martin IMS Systems and Services Canada Inc. (now Affiliated
Computer Systems) was awarded a two-year contract to supply, install, maintain and operate red
light cameras in the six participating municipalities, contingent on a proof of performance. The
proof of performance was carried out in June — September 2000, resulting in Lockheed Martin
being accepted as the vendor of choice. Collectively, eighteen red light cameras were purchased
by the six participating municipalities for use at sixty-eight different sites. The rotation of the
cameras purchased by each of the municipalities was left up to the discretion of each
municipality.

November 20, 2000 was selected as the start date of the pilot project and in anticipation of that
date, a publicity campaign was launched in the fall of 2000 to inform the public of the red light
cameras and the pendties associated with red light running. The publicity campaign involved
media releases, radio and bus shelter advertisements.

Lockheed Martin IMS Systems and Services Canada Inc. and the participating municipalities
worked together to install red light cameras at sixty-eight sites throughout the fall of 2000 in
anticipation of the launch date. On November 20, 2000, the red light cameras began operation.
As required, stepped-up police enforcement was also carried out at twenty-seven sites during the
two-year pilot project. These sites were located across the province of Ontario in the six
participating municipalities.

Synectics Transportation Consultants Inc.
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In February 2002, five of the six municipalities (Cities of Toronto, Hamilton, Ottawa and
Regional Municipalities of Ped and Waterloo) formaly requested that the Government of
Ontario extend the pilot project for an additional two years as preliminary results indicated that
the red light cameras were effective. This gave Working Group 1 more time to complete this
evaluation study. On November 19th, 2002, the Red Light Cameras Pilot Projects Extension Act,
2002, received Royal Assent. This legidation enables designated municipalities to continue to
enforce red light camera violations until November 20, 2004. The legidation also alows for
repeal of the pilot end date, by an Order-In-Council, prior to November 20, 2004, which would
make the legidation permanent.

1.2 PURPOSE OF THISEVALUATION STUDY

In August 1999, over a year prior to the beginning of the pilot project, the provincia government
issued a Request for Proposal (RFP) for a consulting firm to evaluate the pilot project in
conjunction with Working Group 1. The RFP stated the primary objective as being:

“...to conduct a before and after study to assess the combined effect of two red light running
countermeasures for intersections with a high incidence of red light running related collisions:
use of red light camera systems and stepped-up police enforcement.” [pg 6 — Request for Proposal
— Agreement No. 9035-A-000010B.]

The RFP adso stated as a secondary objective that the “the study conducted by the Consultant
must assess the costs and performance of both countermeasures...” [pg 6 — Request for Proposa
— Agreement No. 9035-A-000010B.]

Based on the above objectives, Working Group 1 carried out this evaluation study of the pilot
project with the following key tasks:

» Estimate the changesin fatal, injury and property damage only collisions that can be
attributed to the presence of the red light cameras and stepped-up police enforcement (safety
evaluation); and

» Evauate the total benefits and costs associated with the first two years of the pilot project
(benefit-cost analysis).

The purpose of this Technical Report is to summarize the main findings of this evauation study
and to present the results of the first two years of the pilot project.

1.3 OUTLINE OF TECHNICAL REPORT

The materia presented in this report has, for the most part, been extracted from previous reports
presented to Working Group 1. These include:

Bibliography (Fall 1999);

Guiddines on site selection (Fall 1999);
Evaluation study methodology (Spring 2001);
Before data report (Summer 2001);

Evaluation study protocol (Summer 2001);
Interim data report, Part | (Summer 2002); and
Interim data report, Part 11 (Winter 2003).

YV V V VYV VYV V

Synectics Transportation Consultants Inc.



EVALUATION OF THE RED LIGHT CAMERA ENFORCEMENT PILOT PROJECT 4
FINAL TECHNICAL REPORT
DECEMBER 2003

Thisreport is divided into three major parts:

The first part (Part | — Foundation for evaluation study) provides some introductory information
regarding the pilot project, divided into two sections:

> Section 1.0 — Background information on the pilot project; and
> Section 2.0 — A description of the treatments being used in the pilot project.

The second part (Part |1 — Evaluation of safety at study sites) addresses the primary objective of
this evaluation study in four sections:

> Section 3.0 — Methodology used for evaluating safety;

» Section 4.0 — Sites and the data involved in this evaluation study;

» Section 5.0 — Evaluation of the treatments using the after data; and

> Section 6.0 — Interpretation of the results and comparison to other study findings.

The third part (Part 1ll — Benefit — cost anaysis) addresses the secondary objective of this

evaluation study in four sections:

> Section 7.0 — Methodology used for calculating the benefits and costs associated with the
evaluation study;

> Section 8.0 — Benefit calculations;

> Section 9.0 — Cost calculations; and

> Section 10.0 — Calculation of the benefit — cost ratio.

Following the three parts are some concluding remarks on this evaluation study presented in
Section 11.0.

Following the body of the report there are a number of Appendices provided, including:

Appendix A — Stepped-up police enforcement data form;

Appendix B — List of sitesin this evaluation study;

Appendix C — Red light running and posted speed limit violation data and analysis,
Appendix D — EB method,

Appendix E — Selected intersection characteristics;

Appendix F — Collision data;

Appendix G — Trending of volume data;

Appendix H — SPF equation parameters; and

Appendix | — Estimating the benefits and costs of the treatments on all signalized
intersections.

YV V VYV V V V V V
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2.0 TREATMENTS

During the course of the pilot project, two red light running treatments were implemented. They
were:

» Automated enforcement using red light cameras; and
> Stepped-up police enforcement.

A third ‘treatment’ was aso implemented, a publicity campaign notifying residents and visitors
within the six municipalities of the pilot project. Each of these treatments is described in the
sections below.

21 AUTOMATED ENFORCEMENT USING RED LIGHT CAMERAS

The red light cameras currently in use in the province of Ontario are operated and maintained by
the vendor Affiliated Computer Systems (formerly Lockheed Martin IMS Systems and Services
Canadalnc.). The vendor isaso responsible for changing and developing al film.

Eighteen Gatsometer B.V (36mST-MC-GL4-ONT) red light cameras are in use in the pilot
project. A red light camera includes a camera, poles, a flash unit, an enclosure, in-pavement
inductive loop detectors, cabling and the traffic signal with its various components.

The camera is an industrial 35 mm camera, manufactured particularly for unattended operation in

an outdoor environment. It uses wet film technology. It can hold a 30-metre roll of film and is

able to capture 400 events before the film requires replacement. The camera is housed inside a ¥z
metre by “2metre by “2metre enclosure and is mounted on a pole, 20 metres in advance of the

intersection. The enclosure is approximately 3.6 metres above the ground. The flash unit is

adjacent to the stop bar, and provides additiona illumination during the night to the camera. The

inductive loop detectors are situated in the pavement on the approach just upstream of the stop

bar. Exhibit 2.1 shows atypical set up at an intersection.

For this evaluation study, the eighteen red light cameras were rotated among sixty-eight
signalized intersection approaches. The enclosure is designed such that passing motorists cannot
determine whether or not a cameraisinside.

The red light camera unit photographs all vehicles on an approach traveling through the
intersection after the traffic signal indication has changed to red on that approach. The
photograph is taken of the vehicle and the vehicle licence, but not the driver of the vehicle. The
first photograph is taken prior to the vehicle crossing the stop bar line as it activates the loop
detectors as shown in Exhibit 2.2. The second photograph is taken while the vehicle is in the
intersection as shown in Exhibit 2.3.
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Exhibit 2.1 Typical set up of red light camera at an inter section
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Exhibit 2.2 Position of vehicle when first photo taken

| « | Red Light Camera
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Exhibit 2.3 Position of vehicle when second photo taken

Red Light Camera

The vendor sends the developed film to the Municipal Joint Processing Centre where the images
are reviewed by Provincia Offences Officers. The Municipal Joint Processing Centre performs
severa functions for the pilot project, primarily matching photo and plate information, laying of
charges, and providing evidence to the Prosecutor for prosecution purposes. Municipa Joint
Processing Centre staff review images taken by the red light camera system. If an offence has
occurred, information is collected from the Ministry of Transportation, Ontario and the offence
notice (ticket) is mailed to the owner of the vehicle. The set fine for running a red light is
$190.00, including a $35.00 victim fine surcharge. The ticket must be mailed to the defendant
within 23 days, of the offence being committed as set out by the Provincial Offences Act.

211 Signing of red light cameras

The Steering Committee chose not to use any signing indicating that an intersection had a red
light camera, nor did they provide signing at the boundaries of their municipalities.

212 Ontario Public Service Employees Union (OPSEU) strike

In mid-March 2002, approximately four months into the second year of the pilot project, the
Ontario Public Service Employees Union began a strike that lasted for several months. The strike
impacted the pilot project as the Municipal Joint Processing Centre could not access the licence
plate registration information to determine the vehicle owner until September 2002. As a result,
while red light running violations could be recorded by the red light cameras, the licence plate
number could not be matched to the vehicle owner and therefore, no tickets could be issued
during that time period.
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The media did not report that no one was being fined for red light camera related infractions. It is
safe to assume that the public was unaware that charges were not being laid. 1t was also observed
that there was no significant change in the level of violations occurring at the red light camera
sites before, during or after the OPSEU strike, that could be attributed to the strike.

2.2 STEPPED-UP POLICE ENFORCEMENT ACTIVITY

An additional provincia requirement in the implementation of the pilot project was that the
participating municipalities would agree to carry out stepped-up police enforcement directed
against red light running at high-risk intersection approaches within their jurisdiction. Twenty-
seven intersections distributed among the six municipalities were sdlected. The objective of the
strategy was to provide an effective sustainable police presence using existing resources and
allowing police flexibility to schedule enforcement blitzes.

The following guiding principles were established by Working Group 1 for the deployments:

» Each police service would conduct its stepped-up police enforcement effort as it normally
would;

» Police services would achieve atotal deployment time of 20 hoursin each of years 1 and 2 of
the pilot project. Time would only be made up to obtain this 20 hoursif officers are diverted
from this task to respond to non-traffic related and non-intersection related events;

» Therewould be no upstream speed enforcement at the intersection;

> Anomalies at the intersection (road repair work, wet/icy pavement etc.) would be avoided by
re-scheduling stepped-up police enforcement blitzes; and

»  All vehicle types (commercial, transit, etc.) would be treated in a similar manner.

Each of the police services selected a two-month time period within the first and second year of
the pilot project to carry out their stepped-up police enforcement. As part of the agreement, they
completed a form shown in Appendix A detailing the results of each deployment, for use by the
Ministry of Attorney General and the evaluation study team. Further details regarding the
stepped-up police enforcement carried out by the police services are presented in Section 9.

23 PUBLICITY CAMPAIGN

In conjunction with the introduction of the red light camera operations and the stepped-up police
enforcement deployments, a publicity campaign was undertaken. The publicity campaign began
in September 2000 in advance of the beginning of the pilot project. Advertising was placed on
transit shelters, buses and on radio to convey the message that red light running is dangerous and
could result in a fine if the motorist is caught. The outdoor advertising, shown in Exhibit 2.4,
featured a funera scene with the headline “It Won't Kill You To Stop”. Next to this a traffic
signal logo is shown with the message “Don’'t Run A Red”. In addition, throughout the course of
the pilot project, press releases were produced on a regular basis stating statistics on the number
of tickets issued.
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Exhibit 2.4 Outdoor advertising used for Red Light Camera Enforcement Pilot Project

23
IT WON'T KILL™ DON'T RUN A RED. @
=YOU'TO STOPR 2
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3.0 EVALUATION STUDY METHODOLOGY

As part of this evaluation study, Synectics Transportation Consultants Inc., together with
Knowles Consultancy and IBI Group, were given the task of evaluating the effectiveness of the
pilot project. This evaluation study was to have two key tasks:

» Estimate the changesin fatal, injury and property damage only collisions that can be
attributed to the presence of the red light cameras and stepped-up police enforcement (safety
evaluation); and

» Evduate the total benefits and costs associated with the pilot project (benefit-cost analysis).

This section presents the methodology used for evaluating the safety effectiveness of the two
treatments in four subsections:

Site selection criteria;

Observation periods;

Evaluation study criteria; and

Methodology proposed for evaluating effectiveness of treatments.

YV V V VY

31 SITE SELECTION CRITERIA

The objective of this evaluation study was to assess the two treatments at signalized intersections
with ‘a high incidence of red-light running related collisions'. Sites chosen for either the red
light camera or stepped-up police enforcement treatment were selected by the municipalities from
the signalized intersections in their jurisdiction. These were referred to as first-tier sites. From
among the firg-tier sites, a subset of sites was then selected by the consultant team for the
evaluation study. These were referred to as second-tier sites. A complete list of all sites included
in this evaluation study is presented in Appendix B.

While the first-tier sites all had either red light camera or stepped-up police enforcement
treatments applied to them, only the second-tier sites were included in this evaluation study.

3.1.1 Firs-tier site selection

Sites selected for the red light camera operation and stepped-up police enforcement were chosen
by the six municipalities according to their own ste selection criteria. The municipalities
identified signalized intersections within their jurisdiction having the highest total number of
collisons normally associated with red light running (angle, left-turn, pedestrian or cyclist) for a
five-year period prior to the beginning of the pilot project. These high collison locations were
examined in detail to determine if the red light running was prevalent on a particular approach
and from among them a set of high-risk approaches was selected. The rationale behind the choice
of dites having a high number of red light running related collisions was that they would likely
incur the most benefit in collison reduction in the pilot project. Generally spesking, the
municipalities chose the sites with the highest collision counts to have a red light camera and the
remaining to have stepped-up police enforcement.

As there was to be only one red light camera deployed at each site, a specific approach needed to
be identified for treatment. The highest risk approaches were then chosen from among the above
such that:
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» They wereevenly distributed across the municipalities— Based on previous research, it
appeared that the benefits of the two treatments would ‘ spill over’ to surrounding sites.
Therefore, it was hoped that an even geographic distribution of sites would incur the most
benefit to the communities as awhole;

» They werenot part of any other local safety initiative — The sites selected were not to be
part of any other safety initiative, such as Community Safety Zones, in which motorists
traveling along aroad section receive a double fine for any traffic violation. This exclusion
would reduce the number of potential confounding factorsin this evaluation study;

» They werenot and would not be undergoing any major road construction over the
cour se of the project — Mgjor road construction would significantly alter traffic patterns at
the sites, during and potentially afterwards if amajor configuration of the intersection
occurred. Exclusion of sites dated for magjor road construction removed another confounding
factor in this evaluation study; and

» Thesdtedid not have anything that would prevent thered light camera system from
oper ating effectively — As an example, the presence of metdlic objects, embedded in the
pavement on the approach to an intersection would interfere with the red light camera system.
In some cases, the presence of bus shelters would prevent the red light camera from having a
clear view of the intersection. Such sites may have been either rejected outright, or
designated as a stepped-up police enforcement site.

In summary, atotal of ninety-five sites were included in the initial first-tier site selection. Across
the province, the municipalities operated eighteen red light cameras, rotated among sixty-eight
sites. Each municipality had its own rotation program. They also selected twenty-seven Sites to
have stepped-up police enforcement deployment occurring for twenty hours both in the first and
second year over the course of the pilot project.

3.1.2 Second-tier site selection

From among the sixty-eight red light camera and twenty-seven stepped-up police enforcement
sites a subset of sites was chosen for this evaluation study. A number of intersections were also
chosen anticipating that they could act as local comparison sites. These sites were signalized
intersections that were located in the six participating municipalities, according to the same
criteria described above® A spillover effect from the treated intersections located in same
municipalities was expected on the local comparison sites. Treated intersections were not signed,
so any driver behaviour modification would be more likely to occur a any intersection
throughout the municipality and not exclusively at treated intersections. Moreover, these loca
comparison sites were located in communities that were targeted by the same publicity campaign
described in the previous section. In this respect, the loca comparison sites could not be
considered as ‘untreated sites .

® In the original evaluation study design, in addition to the Empirical Bayes method, the evaluation study team
considered using two additional statistical methods (the Relative Risk Odds Ratio method and the Comparison Group
method) for evaluating the safety effectiveness of the treatments. The proposed methods rely on a comparison and a
treated group. The comparison group was to be a set of local comparison sites, in addition to a set of ten sites located
in the cities of London and Windsor, referred to as distant comparison sites. The comparison group sites were checked
to determine if they were compatible with the treated sites in terms of the collision history. Due to evaluation study
design limitations in selecting the comparison group sites, the local and distant comparison sites could not be used as
comparison sites for measuring the effectiveness of the treatments. Therefore, the Empirical Bayes method was used to
carry out the safety evaluation of the two treatments on a group of forty-eight red light camera, stepped-up police
enforcement and local comparison sites selected for the evaluation study.
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The evaluation study sites selected by the consultant were matched such that a red light camera,
stepped-up police enforcement and local comparison site would have similar characteristics in
terms of:

Traffic control — fixed time or actuated, duration of amber and red phase, cycle time;
Geometry — number and type of lanes;

Operations — volume, degree of saturation, presence of large vehicles,

Speed — posted speed limit; and

Visbility — type, number and placement of signal heads.

YV V V V V

Each of the six municipalities provided information on the above for the purposes of the matching
exercise. The focus of the matching was to ensure that the approaches with a treatment were
similar to the comparison sites. As a result of the matching exercise, a total of forty-eight
locations were selected for this evaluation study. These consisted of:

» Nineteen red light camera sites;
> Seventeen stepped-up police enforcement sites; and
» Twelvelocal comparison sites.

In summary, there were forty-eight sites included in this evaluation study, taken from a larger
group of one hundred seven dtes in the pilot project, as shown in Exhibit 3.1. Further
information regarding the sites is shown in Section 4.1.

Exhibit 3.1 Number of evaluation study and pilot project sites

Sitetype In evaluation study In pilot project only” Total
Red light camera 19 49 68
Stepped-up police enforcement 17 10 27
Local comparison 12 0 12
To