
 
Agenda

Active Transportation Advisory Committee
The Corporation of the City of Brampton

 

 
 

Date: Tuesday, August 12, 2025
Time: 7:00 p.m.
Location: Hybrid Meeting - Virtual Option & In-Person in Council Chambers – 4th Floor –

City Hall

Members: Stephen Laidlaw (Co-Chair)
Lisa Stokes (Co-Chair)
Cindy Evans
Alina Grzejszczak
Dayle Laing
Barry Lavallee
Steven Lee
Regional Councillor Rowena Santos

 
 

 
Accessibility of Documents: Documents are available in alternate formats upon request. If you

require an accessible format or communication support contact the Clerk's Department by email at
City.clerksoffice@brampton.ca or 905-874-2100, TTY 905.874.2130 to discuss how we can meet

your needs.

Note: This meeting will be live-streamed and archived on the City’s website for future public
access.



1. Call to Order

2. Approval of Agenda

3. Declarations of Interest under the Municipal Conflict of Interest Act

4. Previous Minutes

4.1 Minutes - Active Transportation Advisory Committee - June 10, 2025

The minutes were considered by the Planning and Development Committee on July 7
, 2025, and were approved by Council on July 17, 2025.  The minutes are provided
for Committee’s information.

5. Presentations / Delegations

5.1 Presentation by Stephen Laidlaw, Co-Chair, re: CAA Intersection Safety Study

To be received. 

5.2 Presentation by Stephen Laidlaw, Co-Chair, re: York Regional Police One Meter
Passing Simulator

Note: A video was submitted and is available for viewing here. 

To be received. 

5.3 Alina Grzejszczak, Citizen Member, re: Creating the RidewithGPS Routes for High
School Students

To be received. 

6. Reports / Updates

7. Other / New Business / Information Items

7.1 Discussion Item at the request of Stephen Laidlaw, Co-Chair, re: The Response of
the City of Brampton Citizen Appointments Committee, to the Active Transportation
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Advisory Committee's Request for Members

8. Correspondence

9. Question Period

10. Public Question Period

15 Minute Limit (regarding any decision made at this meeting)

11. Adjournment
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Minutes 

Active Transportation Advisory Committee 

The Corporation of the City of Brampton 

 

Tuesday, June 10, 2025 

 

Members Present: Stephen Laidlaw (Co-Chair) 

 Lisa Stokes (Co-Chair) 

 Alina Grzejszczak 

 Dayle Laing 

 Barry Lavallee 

 Steven Lee 

 Regional Councillor Rowena Santos (arrived at 7:06 p.m.) 

  

Members Absent: Cindy Evans 

  

Staff Present: Nelson Cadete, Sr. Manager, Transportation Planning, Planning, 

Building and Growth Management 

 Fernanda Duarte Peixoto Soares, Project Manager, Active 

Transportation 

 Tyron Nimalakumar, Transportation Manager, Active 

Transportation 

 Sara Cullen, Transportation Planner, Planning, Building and 

Growth Management 

 Tammi Jackson, Legislative Coordinator 
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_____________________________________________________________________ 

 

1. Call to Order 

The meeting was called to order at 7:03 p.m. and adjourned at 8:50 p.m. 

 

2. Approval of Agenda 

The following motion was considered.  

ATC016-2025 

That the agenda for the Active Transportation Advisory Committee Meeting of 

June 10, 2025, be approved, as amended: 

To Add: 

7.5 - Verbal Update from Stephen Laidlaw, Co-Chair, re: Citizen Appointments to 

the Active Transportation Advisory Committee. 

To vary the order: 

To deal with Item 5.2 before Item 5.1. 

Carried 

 

3. Declarations of Interest under the Municipal Conflict of Interest Act 

Nil 

 

4. Previous Minutes 

4.1 Minutes - Active Transportation Advisory Committee - April 8, 2025 

The minutes were considered by Planning and Development Committee on May 

12, 2025, and were approved by Council on May 14, 2025. The minutes were 

provided for Committee’s information. 

 

5. Presentations / Delegations 

5.1 Presentation by Stephen Laidlaw, Co-Chair, re: The Effects of Ontario Highway 

Traffic Act (OHTA) 38(2) on Family Mobility 
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Stephen Laidlaw, Co-Chair, provided an overview of The Effects of Ontario 

Highway Traffic Act (OHTA) 38(2) on Family Mobility and responded to questions 

and clarification from Committee.  

Committee discussion included the following: 

 Inquiry regarding what evidence or research the Ministry of Transportation 

has to justify the law as necessary or safe. 

 Expressed concerns regarding the lack of available statistics related to the 

law 

 Concerns regarding the law being applied the law uniformly to all types of 

vehicles. 

 Clarification questions regarding how the law applies to child passengers. 

The following motion was considered.  

ATC017-2025 

1. That the presentation from Stephen Laidlaw, Co-chair, re: The Effects of 

Ontario Highway Traffic Act (OHTA) 38(2) on Family Mobility, to the Active 

Transportation Advisory Committee Meeting of June 10, 2024, be received; and, 

2. That the Active Transportation Advisory Committee supports the rewording of 

Section 38(2) of the OHTA and work with Jamie Stuckless of Stuckless 

Consulting Incorporated to assist with the rewording. 

Carried 

 

5.2 Presentation by Nelson Cadete, Manager, Transportation Planning, Planning, 

Building and Growth Management, re: Howden Boulevard Bike Lanes 

Alternatives 

Nelson Cadete, Manager, Transportation Planning, Planning, Building and 

Growth Management, provided an overview of Howden Boulevard Bike Lanes 

Alternatives and responded to questions of clarification from Committee.  

Committee discussion included the following: 

 Clarification on the use of automatic speed cameras in four-lane 

community safety zones near schools. 

 Suggestions to improve renderings by including bikes and curb cuts. 
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 Committee questioned the basis for traffic improvements and requested 

speed data and visual graphs to support a “road diet” narrative. 

 Recommendation to convert charts to graphs for better public and Council 

understanding. 

 Comments that Option 3 is the most balanced in terms of traffic, 

pedestrian, and cyclist needs, while minimizing tree removal. 

 Safety concerns raised about drivers only checking for pedestrians when 

making right turns, potentially conflicting with cyclists using multi-use 

paths. 

 Clarification requested on sidewalk and path transitions in Option 1A. 

 Inquiry regarding the current Multi-Modal Level of Service rating and 

whether a study was conducted; staff confirmed a Level D rating for cars. 

 Question regarding signalized crossings in Option 1A; staff confirmed use 

of existing signals and a future pedestrian crossover between Horton 

Crescent and Hedgeson Court. 

 Clarification on whether lighting is included in cost estimates; staff 

confirmed high-level costs only (facilities, signage, markings, tree/pole 

conflicts). 

 Clarification regarding traffic data sufficiency for the Charolais Boulevard 

area. 

The following motion was considered.  

ATC018-2025 

That the presentation from Nelson Cadete, Manager, Transportation Planning, 

Planning, Building and Growth Management, re: Howden Boulevard Bike 

Lanes Alternatives, to the Active Transportation Advisory Committee Meeting of 

June 10, 2024, be received 

Carried 

 

6. Reports / Updates 

Nil 
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7. Other / New Business / Information Items 

7.1 Active Transportation Advisory Committee - Sub-Committee Minutes - May 13, 

2025 

The following motion was considered.  

ATC019-2025 

That the Active Transportation Advisory Committee Sub-Committee Minutes 

of May 13, 2025, to the Active Transportation Advisory Committee Meeting of 

June 10, 2024, be received. 

Carried 

 

7.2 Discussion at the request of Lisa Stokes, Co-Chair, re: 2025 Planned Curb Cuts 

Lisa Stokes, Co-Chair, acknowledged that staff provided the updated list for the 

2025 Planned Curb Cuts and asked questions regarding the process and 

timeline for submitting suggestions for 2026 curb cuts. 

Staff advised that submissions should be submitted to staff by the end of 

December 2025. 

 

7.3 Discussion at the request of Lisa Stokes, Co-Chair, re: Concerns Regarding Curb 

Cut Rules in New Subdivisions 

Lisa Stokes, Co-Chair, advised that she was contacted by a member of the 

Brampton Cycling Club regarding the neighbourhood between Countryside Drive 

and Mayfield Road and Fernforest Drive to Bramalea Road. Ms. Stokes advised 

that the neighbourhood referenced is a new development and that high curbs 

were being installed at a recreational trail and entrances to parks. 

In addition, staff advised that the development areas are planned and approved 

five to ten years before construction begins, and that the planned curbs for the 

area are approved under the existing by-law at the time of approval. Ms. Stokes 

indicated that the curbs being installed will need to be added to the “fix it 

program” list. 

Ms. Stokes asked staff if there was a way to go back to review previously 

approved plans, prior to construction beginning for new developments, to make 

the necessary amendments for curb cuts to ensure the approvals fall under the 

most current by-law.  
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Staff advised that in older subdivisions, drawings often lack adequate curb cuts, 

and retroactive changes are typically cost-prohibitive. In newer or unconstructed 

subdivisions, efforts are being made to include trail crossings and pedestrian 

crossovers where possible. Technical and safety constraints may still limit 

implementation in some cases. 

 

7.4 Discussion at the request of Stephen Laidlaw, Co-Chair, re: The City of 

Brampton's Enforcement and By-law Services Strategy for 2025 Regarding 

Ticketing Vehicles Parking in Bike Lanes 

Stephen Laidlaw, Co-Chair, asked staff for an update regarding the Enforcement 

and By-law Services strategy for 2025 with respect to ticketing vehicles parked in 

bike lanes. Mr. Laidlaw inquired whether more officers would result in targeted 

enforcement or additional warnings for repeat offenders. 

Staff advised that correspondence was provided by Peter Bryson, Supervisor of 

Enforcement and By-law Services, with updates regarding the inquiry. The 

correspondence was read aloud to Committee, and noted that Enforcement has 

received 46,597 parking-related requests for service, of which 104 complaints 

were for vehicles parked in Bicycle lanes. Thus far, 42 penalty notices have been 

issued. Enforcement's strategy for 2025 is to enforce parking restrictions in 

Designated Bicycle Lanes both as a result of public complaints and to enforce 

the restrictions proactively. In addition, the Enforcement and Bylaw Services has 

relaunched its Bike Unit, which came into effect on June 2, 2025.   

 

7.5 Discussion at the request of Stephen Laidlaw, Co-Chairs, re: Citizen 

Appointments to the Active Transportation Advisory Committee 

Stephen Laidlaw, Co-Chair, noted that the Committee's membership of the 

Committee is below the minimum set out in the Terms of Reference, and asked 

Clerk's staff for clarification. 

Tammi Jackson, Legislative Coordinator, confirmed limited appointments to three 

specific advisory committees is currently underway, but the Active Transportation 

Advisory Committee was not selected. Ms. Jackson noted that she was unable to 

provide further comment regarding the deliberations of the Citizen Appointments 

Committee. 

Dayle Laing, Citizen Member, expressed concerns with the decision and noted 

that a request for additional members was brought forward a year ago. Ms. Laing 

also noted that the Active Transportation Advisory Committee organizes and 
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implements numerous community rides in addition to the scope of work 

undertaken at the Committee meetings. Ms. Laing advised that the Committee is 

at a severe disadvantage due to the lack of members with respect to the ongoing 

work of the Committee. 

Barry Lavelle, Citizen Member, requested that Council provide a rationale 

regarding the decision not to appoint additional members. 

Councillor Santos clarified she does not sit on the Appointments Committee but 

recommended an email be sent to the Chair, Vice Chair, City Clerk, Deputy Clerk, 

and Mayor Brown expressing concerns and to request reconsideration. 

 

8. Correspondence 

Nil 

 

9. Question Period 

Nil 

 

10. Public Question Period 

David Laing, Brampton Resident, asked whether or not the Multi-Modal Level of 

Service could incorporate a chart that includes the prioritization of cyclists and 

vehicles, as there may be questions with respect to why cycling appears to be 

prioritized over vehicles.  In addition, Mr. Laing suggested that the charts include 

a preamble explaining that the prioritization is based on policy documents (such 

as the Active Transportation Master Plan). 

In response to Mr. Laing’s question, staff confirmed that public materials will 

include introductory notes to explain the policy context and rationale behind the 

analysis. 

 

11. Adjournment 

The following motion was considered.  

ATC020-2025 

That the Active Transportation Advisory Committee do now adjourn to meet again 

on Tuesday, August 12, 2025, at 7:00 p.m. or at the call of the Chair. 
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Carried 

 

 

 

_________________________ 

Steven Laidlaw (Co-Chair) 

 

_________________________ 

Lisa Stokes (Co-Chair) 
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Stephen Laidlaw                                       Active Transportation Advisory Committee                                              August, 2025

Canadian Automobile 
Association
Final report - 20 Road Safety Innovation Labs Deployed Coast To 
Coast.
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Intersection near-miss study.
Released April 17, 2025

• This was a study funded by CAA, in partnership with Miovision and 
municipalities, across Canada.


• The importance of this study is to show how design practices are associated 
with fewer near-misses and increased road safety.


• The difference from past practice is that collision data is reactive and doesn’t 
reveal risk factors. Near-miss data predicts where collisions will occur.
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The technology.
The use of video analytic technology.

• Miovision uses 360 degree video intersection monitoring and a Miovision core 
computer to identify and record near-miss situations.


• This program can identify and classify near-miss situations by analyzing 
kinetic energy involved in potential impact. It can then classify the incident as 
critical, high, medium or low risk. This corresponds to seriousness of injury.
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Results.
Sample of 616,854 near-misses over seven months, in 2024.

• 1 for every 770 pedestrian crossings and 1 for every 500 cyclist crossings 
were recorded as  critical or high risk.


• Conflict zones were: Right turning vehicles 55% Pedestrian 50% Cyclist


•                                   Left turning vehicles   34% Pedestrian 36% Cyclist


•                                   Through Vehicles.       11% Pedestrian 14% Cyclist
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Conclusion
How big data can help in the quest for Vision Zero

• This is what the study authors concluded from their results.


• “We statistically examined 21 design factors at each of these intersections to 
determine which were associated with lower frequency near-misses. We found that 
the use of turning lanes, left turn phasing, leading pedestrian intervals and compact 
intersection design had the biggest impact on minimizing the number of near misses.”


• “This study has shown the power of Continuous Safety Monitoring technology to 
collect data for understanding road safety. Furthermore, the data collected in this 
study has been made accessible to city transportation staff via the Miovision data 
platform, made possible through the generous support of CAA.”
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Canadian Automobile Association 
Final Report - 20 Road Safety Innovation Labs Deployed Coast to Coast 

 
Presented by:  
 
Craig Milligan, Ph.D. P.Eng. RSP2I 
Senior Specialist Road Safety Engineer 
Fireseeds North Infrastructure Corporation 
craig.milligan@fireseedsnorth.ca 
 
 
Olivia Babcock, P.Eng., RSP1 
Sales Engineer, Miovision 
 
 
Zach Bogdon, M.E.S. Planning 
Account Executive 
Miovision 
zbogdon@miovision.com 
 
April 17, 2025 
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Executive Summary 
A CAA-funded study by Miovision at 20 intersections across Canada used video analytics to 
gather Canada’s  largest database of pedestrian and cyclist near-misses. The study showed 
that about 1 serious near-miss occurs for every 770 times a pedestrian crosses an intersection - 
a daily occurrence at most busy intersections. The study has revealed a number of design 
practices for cities to consider which are associated with fewer near-misses and increased road 
safety.   

Cities are turning to near-miss data to be more proactive about road safety in line with the safe 
systems approach. Collision data is reactive, and it doesn’t reveal risk factors when there is a 
serious problem that is still an ‘accident waiting to happen’. Using near-miss data helps to 
predict where crashes will happen next.  

 
Miovision Automated Video-Based Conflict Analysis Tool to measure Near-Misses, also called Conflicts to help Cities be Proactive about Road Safety 

The objective of the study was to use video analytics technology to measure pedestrian and 
cyclist near-misses at 20 intersections in Canada to better understand the magnitude and 
nature of risk factors on Canadian roads and to discover design approaches that contribute to 
safety.  

The process of selecting intersections ensured national representation by involving CAA, 
Miovision, and city representatives. Intersection locations were  partly determined by where 
Miovision equipment was already available.  

By leveraging brand new Continuous Safety Monitoring technology, this study achieved an 
unprecedented scale with 616,854 near-misses measured. Continuous Safety Monitoring 
technology pairs a Miovision Smart View 360 degree camera above the intersection with a 
Miovision Core computer in the roadside traffic control cabinet to measure near-misses 
automatically.  

The risk level of near-misses is classified as critical, high, medium, or low risk based on kinetic 
energy involved in the potential impact.  A critical risk conflict is associated with at least an 85% 
chance of serious injury if a crash would occur, and high risk conflicts are linked to at least a 
40% chance of serious injury if a crash would occur.  

Miovision Final Report - CAA Intersection Safety Labs        2 
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By observing millions of pedestrians and cyclists, we found that 1 in every 770 pedestrians and 
1 in every 500 cyclists was involved in a high risk or critical risk near-miss. The majority of these 
near-misses involve right turning vehicles (55% for pedestrians and 50% for cyclists), followed 
by left turning vehicles (34% for pedestrians and 36% for cyclists), and lastly through vehicles 
(11% for pedestrians and 14% for cyclists). 

We statistically examined 21 design factors at each of these intersections to determine which 
were associated with lower frequencies of near-misses. We found that the use of turning lanes, 
left turn phasing, leading pedestrian intervals, and compact intersection design had the biggest 
impact on minimizing the number of near-misses.  

This study has shown the power of Continuous Safety Monitoring technology to collect data for 
understanding road safety. Furthermore, the data collected in this study has been made 
accessible to city transportation staff via the Miovision data platform, made possible through the 
generous support of CAA.  

Miovision Final Report - CAA Intersection Safety Labs        3 
Page 20 of 57



 

Table of Contents 
Executive Summary.............................................................................................................2 
Table of Contents................................................................................................................ 3 
Introduction........................................................................................................................4 
Methodology...................................................................................................................... 6 

City Selection, Technology Deployment, and Data Collection.................................................6 
Download, Disaggregate, and Normalize Data......................................................................... 7 
Attributes................................................................................................................................... 8 
Statistical Analysis.....................................................................................................................9 

Results............................................................................................................................... 9 
Conflict Summary............................................................................................................................ 9 

Overall Summary and Breakdown by Mode............................................................................. 9 
Vehicle - Pedestrian Conflicts................................................................................................. 10 

Total Pedestrian Conflicts and Breakdown by Vehicle Movement................................... 10 
Percentage of Pedestrians Involved in Conflicts By Each Severity Level........................10 

Vehicle - Cyclist Conflicts........................................................................................................10 
Total Cyclist Conflicts and Breakdown by Vehicle Movement......................................... 10 
Percentage of Cyclists Involved in Conflicts By Each Severity Level............................... 11 

Pedestrian Conflicts - Influencing Factors..................................................................................... 11 
Pedestrian Left Turn Conflicts Influencing Factors..................................................................11 
Pedestrian Right Turn Conflicts Influencing Factors...............................................................12 

Cyclist Conflicts - Influencing Factors...........................................................................................12 
Cyclist Left Turn Conflicts Influencing Factors....................................................................... 12 
Cyclist Right Turn Conflicts Influencing Factors..................................................................... 13 

High Risk Approaches.................................................................................................................... 13 
Conclusion + Next Steps.................................................................................................... 14 

 

About CAA 
 
CAA is a federation of eight clubs providing over 7 million Members with exceptional emergency 
roadside service, complete automotive and travel services, Member savings and comprehensive 
insurance services. As one of Canadaʼs most trusted brands, CAA also advocates on issues of 
concern to its Members and all Canadians, including road safety, the environment, mobility, 
infrastructure, and consumer protection. 
 
About Miovision 
 
Miovision provides cities with modern tools to fix todayʼs traffic problems. We offer solutions that 
collect multimodal traffic data and uncover actionable insights, helping municipalities get more out 
of their road network. 
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Introduction 
In the field of road safety, cities are increasingly turning to near-miss data to better understand the 
nature of their road safety problems and to help plan their road safety improvements in the pursuit 
of Vision Zero.  
 
Miovision has two safety technologies for measuring near-misses using video analytics. The first is 
Safety Studies, which extracts near-miss data from 3 days of video recorded using portable 
Miovision Scout video cameras.  The second is Continuous Safety Monitoring, a brand new 
technology that pairs a Miovision Smart View 360 degree camera above the intersection with a 
Miovision Core computer in the roadside traffic control cabinet to measure near-misses 
automatically.  In the Road Safety Innovation Labs project funded by the Canadian Automobile 
Association CAA, these two near-miss technologies were deployed at 20 intersections across 
Canada as follows: 
 

● 14 Cities with SmartView 360 Cameras and Core Edge Compute Devices received a 
Continuous Safety Monitoring license funded by CAA 

● 6 Cities with Miovision Scout Portable Cameras received a 3-day Safety Study video 
processing project funded by CAA 

 

 
Figure 1 Miovision Automated Video-Based Conflict Analysis Tool to measure Near-Misses, also called Conflicts 

 

 
Figure 2 Miovision CORE DCM and SmartView 360 Camera System 
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Project Scope and Steps 

In this partnership CAA, Miovision, and Municipal Partners worked together to create and operate 
CAA Road Safety Innovation Labs at 20 intersections from coast to coast across Canada. This 
report summarizes the findings on vehicle, pedestrian and cyclist conflicts at these 20 locations. 
 
Miovision used the data from the 14 deployed Continuous Safety Monitoring locations as well as 
data from six 6 short duration Safety Study locations to discover and summarize useful 
information for city designers, drivers, pedestrians and cyclists about right-turn and left-turn risks.  
 
By leveraging the brand new Continuous Safety Monitoring tool over a 7 month period, this 
initiative gathered a database of near-miss conflicts that is unprecedented in scale, with a total of 
616,854 conflicts.   
 
The project scope included technology deployment, near-miss data collection, intersection design 
attribute data collection, and analysis of data to identify key safety trends.  

Objectives and Expected Outcomes 
The objectives of the project are to help drive policy change through new knowledge of road 
safety, and to provide data to CAA so they can help cities deploy emerging technology to gather 
data in support of vision zero efforts.   
 
We aim to give city traffic engineers and city councillors detailed data on the nature of 
near-misses, and the intersection design factors associated with reduced near-miss rates so that 
they can be empowered to take practical steps to improve road safety.  
 
The expected outcomes of the project remain the same as outlined previously: 
 
Primary Outcomes 

1. The Cities and CAA have come to understand key risk factors and trends at 20 
intersections across Canada 

2. The study locations included major urban metropolitan areas from each of the 8 CAA 
regional clubs in Canada. 

3. Key insights were gained about road safety trends at Canadian intersections and are 
published in this report for the benefit of CAA, its members, city councillors and engineers, 
and the general public.   

Additional Outcomes 
4. Cities have received guidance on appropriate safety improvements to address risk factors 

revealed by continuous monitoring  
5. Cities have gained familiarity with advanced safety technologies. 
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Methodology 
The major steps in carrying out the Road Safety Innovation Labs project are detailed below.  
 
City Selection, Technology Deployment, and Data Collection 
 
Cities were selected by CAA to represent all regions in Canada. A short list of candidates was 
proposed and then refined based on equipment availability at the cities and availability of city staff 
to participate. The following cities were selected: 
 

# City Participation Type 

1 Montreal, QC Continuous Safety Monitoring 

2 Halifax, NS Continuous Safety Monitoring 

3 Winnipeg, MB Continuous Safety Monitoring 

4 Calgary, AB Continuous Safety Monitoring 

5 Waterloo, ON Continuous Safety Monitoring 

6 Lethbridge, AB Continuous Safety Monitoring 

7 Peterborough, ON Continuous Safety Monitoring 

8 Prince George, BC Continuous Safety Monitoring 

9 Saint-Jean-sur-Richelieu, QC Continuous Safety Monitoring 

10 Sault Ste Marie, ON Continuous Safety Monitoring 

11 Guelph, ON Continuous Safety Monitoring 

12 Niagara Region, ON Continuous Safety Monitoring 

13 Granville Island, BC Continuous Safety Monitoring 

14 Coquitlam, BC Continuous Safety Monitoring 

15 Edmonton, AB Safety Study  

16 Longueuil, QC Safety Study  

17 Regina, SK Safety Study  

18 Saskatoon, SK Safety Study  

19 Ottawa, ON Safety Study  

20 Toronto, ON Safety Study  
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For the 14 cities using Continuous Safety Monitoring, the necessary hardware was already in place 
at the intersection prior to the project. The Continuous Safety Monitoring software was deployed to 
the Miovision CORE at the intersection via an over-the-air update as soon as the license funded by 
CAA was assigned to the intersection.  The near-miss data was then continuously streamed to a 
cloud platform called Miovision One which is the central hub used by Miovision customers for 
traffic management. 
 
For the 6 cities using Safety Studies, the city staff deployed portable Miovision Scout video 
collection units to collect 3 days of intersection video. In some cases, a contractor deployed the 
cameras. The video was uploaded to Miovision for processing and automatic extraction of 
near-miss data.  
 
Near-miss data was extracted and categorized using Miovisionʼs computer vision system and 
kinetic energy risk models. The kinetic energy risk models identify conflicts and classify them as 
critical, high, medium, or low risk based on the temporal separation of road user paths and the 
road user speeds, which correlate to potential impact forces and injury likelihood. Miovisionʼs 
kinetic energy risk models represent the best-in-class methodology for near-miss measurement 
with a proven 94% accuracy in predicting long-term injury crash risk.  
 
Download, Disaggregate, and Normalize Data 
 
The data was downloaded from the Miovision One cloud platform for analysis. During the 
download phase, small portions of data were excluded for various reasons including privacy 
permissions and quality control criteria.  
 
The data had to be normalized for varying time periods. The Safety Studies datasets contain much 
shorter datasets of about 3 days and daytime hours. The Continuous Safety Monitoring datasets 
have several months of data but different total sizes due to different install dates. To make these 
datasets comparable, they were all restricted to the 7 AM to 7 PM time period and converted to 
‘per-dayʼ conflict quantities. The period between 7 AM and 7 PM is when most road users are on 
the road. 
 
Some intersections are expected to have more conflicts simply because they have more vehicles, 
pedestrians, and cyclists. This does not necessarily mean that they are less safe on a ‘per-person 
basis .̓ Therefore, a version of the database was also created that was normalized to how busy the 
intersections were, yielding insight into ‘conflicts per pedestrian per dayʼ and ‘conflicts per bicyclist 
per dayʼ as metrics which are comparable across locations.  
 
Intersections have different design attributes on different approaches. For example, an intersection 
may have a left turn lane on the northbound approach but not the southbound approach. The 
conflicts involving these two approaches should be analyzed separately to determine the safety 
impact of the left turn lane.  The conflicts were therefore disaggregated by approach and 
crosswalk, creating a conflict database of 72 intersection approaches and 72 crosswalks.  
Conflicts were additionally disaggregated by vehicle turning direction (left or right), conflict 
location (near-side and far-side), and severity level (critical, high, medium, and low).   
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The severity level disaggregation depends on the speed of the vehicle in conflict with the 
pedestrian. Critical risk conflicts have a minimum vehicle speed of 50 km/h, which corresponds to 
an 85% chance of a MAIS 3 injury upon impact. High risk conflicts have a minimum vehicle speed 
of 35 km/h which corresponds to a 40% chance of a MAIS 3 injury upon impact. Medium risk 
conflicts have a minimum vehicle speed of 15 km/h which corresponds to a 5% chance of a MAIS 
3 injury upon impact. Finally, low severity conflicts have vehicle speeds below 15 km/h. Although 
injuries and even death can result from a vehicle strike at these low vehicle speeds, more than 
95% of strikes at these speeds will not cause a serious injury.  
 
The downloaded, normalized, and disaggregated database was combined with the attribute 
database for trend analysis.  
 
Attributes 
 
Miovision created a list of left-turn and right-turn design attributes which are hypothesized to have 
a potential impact on safety, and collected these attributes for each approach in the intersection 
database.  
 
The following intersection attributes were collected: 

● Approach speed 
● Crossing width 
● Leading pedestrian interval 

 
The following right turn attributes were collected: 

● Right turn on red allowed Yes or No) 
● Curb radius 
● Presence of right turn lane Yes or No) 
● Pavement marking rating (absent, low conspicuity, high conspicuity) 
● Lateral offset from right edge of entry travel lane to left edge of crosswalk 
● Lateral offset from right edge of entry travel lane to left edge of bike lane (use crosswalk 

where bike lane not present) 
● Turn volume 
● Pedestrian volume 
● Conflict warning sign Yes or No) 

 
The following left turn attributes were collected: 

● Left turn phasing type (permissive, protected, protected-permissive) 
● Left turn radius 
● Presence of left turn lane Yes or No) 
● Pavement marking rating (absent, low conspicuity, high conspicuity) 
● Lateral offset from left edge of entry travel lane to right edge of crosswalk 
● Lateral offset from left edge of entry travel lane to right edge of bike lane (use crosswalk 

where bike lane not present) 
● Turn volume 
● Pedestrian volume 
● Conflict warning sign Yes or No) 
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This generated a large attribute database which was joined to the conflict database for trend 
analysis.  
 
Statistical Analysis 
 
A statistical analysis was completed which includes descriptive statistics of conflict frequency, 
type, and severity for the national dataset, and which also includes an investigation of significant 
associations between conflict data and intersection design attributes. For example, the 
investigation of associations may show if the ‘no-right-turn on redʼ attribute is associated with 
lower conflicts of a certain type.  

Results 
The first results section is a summary of conflicts that seeks to characterize the magnitude and 
general breakdown of the near-miss problem at intersections. It looks at how many near-misses 
occurred, the breakdown by mode (vehicle, pedestrian, and cyclist), the breakdown by vehicle 
turning movement (left, right, and through), the breakdown by severity level, and involvement rates 
per-pedestrian and per-cyclist. 
 
The second results section looks at factors influencing pedestrian conflict frequency, with insights 
gained through regressing the daily conflict rate against design attributes. This section looks 
separately at left and right turning vehicles.  
 
The third results section looks at factors influencing bicycle conflict frequency, with insights 
gained through regressing the daily conflict rate against design attributes. This section looks 
separately at left and right turning vehicles.  
 
The fourth and final results section contains a descriptive exploration of the intersections 
experiencing the highest conflict rates on a per-pedestrian and per-cyclist basis.  
 

Conflict Summary 
 
Overall Summary and Breakdown by Mode 
 
More than 7 million pedestrian and cyclist crossings were observed and a total of 616,854 conflicts 
were collected across the 72 approaches between August 2024 and February 2025. This resulted 
in an average of 4300.09 conflicts per day. Not all of these were high and critical risk events, and 
the breakdown by severity is included below.  
 
The majority of the conflicts observed were between vehicles and pedestrians. The table below 
details the conflict type, conflict count and conflict percentage of all the conflicts observed.  
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Conflict Type Conflict Count Conflict Percentage (per day) 

Vehicle - Pedestrian 397,731 57.72% 

Vehicle - Vehicle 153,163 32.97% 

Vehicle - Cyclist 17,066 2.38% 

Other 48,895 6.92% 

 
Vehicle - Pedestrian Conflicts 
 
Total Pedestrian Conflicts and Breakdown by Vehicle Movement 
 
We measured a total of 397,731 pedestrian conflicts. Over 55% of vehicle-pedestrian conflicts 
occurred between a right turning vehicle and a pedestrian. Conflicts with left turning vehicles 
ranked second at 33.9%. Taken together, left and right turning movements are responsible for 
almost 90% of vehicle-pedestrian conflicts, while vehicles going straight through are only 
responsible for only about 10% of vehicle-pedestrian conflicts.  
 

Vehicle Movement Conflicts per Day Percentage of 
Vehicle-Pedestrian Conflicts % 

Right Turn 1106.27 55.57% 

Left Turn 674.83 33.90% 

Through 209.78 10.53% 
 
Percentage of Pedestrians Involved in Conflicts By Each Severity Level 
 
We found that 8.79% of crossing pedestrians were in a conflict with a vehicle. Most of these 
conflicts were low and medium severity, which involved 3.2% and 5.45% of pedestrians, 
respectively. About 1 in every 770 pedestrians, 0.13% of pedestrians) were involved in high or 
critical risk conflicts.  Since most busy intersections in Canada have more than 770 pedestrians 
per day, this means that high and critical risk conflicts are a daily occurrence - and at some 
intersections it can be multiple high risk conflicts per day.  
 

Severity Level Conflicts per day Conflict per Pedestrian (%) 

Critical 14.88 0.05% 

High 23.23 0.08% 

Medium 1540.64 5.45% 

Low 903.42 3.20% 
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Vehicle - Cyclist Conflicts 
 
Total Cyclist Conflicts and Breakdown by Vehicle Movement 
 
We measured a total of 17,006 cyclist conflicts. About half 50.22% of vehicle-cyclist conflicts 
occurred between a right-turning vehicle and a cyclist. Conflicts with left turning vehicles ranked 
second at 35.72%. Taken together, left and right turning movements are responsible for 85.94% of 
vehicle-cyclist conflicts, while vehicles going straight through are only responsible for only 14.06% 
of vehicle-cyclist conflicts.  This percentage breakdown by vehicle turning movement is very 
similar to the breakdown by turning movement for cyclists. 
 

Vehicle Movement Conflicts per Day Conflict Percentage % 

Right Turn 51.48 50.22% 

Left Turn 36.61 35.72% 

Through 14.41 14.06% 
 
Percentage of Cyclists Involved in Conflicts By Each Severity Level 
 
We found that 9.01% of crossing cyclists were in a conflict with a vehicle. Most of these conflicts 
were low and medium severity, which involved 3.25% and 5.56% of cyclists, respectively. About 1 
in every 500 cyclists, 0.2% of cyclists) were involved in high or critical risk conflicts.  The 
percentage involvement rate of cyclists by severity level and in total is very similar to the same 
breakdown for pedestrians. Although the absolute number of cyclist conflicts is much lower than 
the number of pedestrian conflicts, this is because there are fewer cyclists. On a per-person basis, 
the risk to each cyclist is slightly higher than the risk to each pedestrian.  
 

Severity Level Conflicts per day Percentage Conflict per Cyclist (%) 

Critical 0.53 0.05% 

High 1.66 0.15% 

Medium 63.33 5.56% 

Low 36.98 3.25% 
 
 

Pedestrian Conflicts - Influencing Factors 
 
We ran regression analysis to determine which attributes have a statistically significant and 
material impact on pedestrian conflict frequency, first for left turn conflicts and then for right turn 
conflicts.  Below we report the direction but not the magnitude of the effects. This was because 
when we ran different types of regressions, the direction was often consistent but there was 
enough variability in the magnitude that it could be misleading to suggest a specific magnitude of 
impact.  
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It is important to note that for the other attributes we measured and investigated (the full list is in 
the methodology), even though we did not reach a statistically significant finding, it does not mean  
that they do not impact conflict frequency. A significant finding could be made in the future with a 
larger sample size of locations or more variability within the sample concerning some of these 
attributes.  
 
Pedestrian Left Turn Conflicts Influencing Factors 
 
We consistently found statistically significant and material correlations between left turn 
pedestrian conflict frequency and exposure, the presence of a left turn lane, the use of left turn 
phasing (protected or protected permissive. Exposure (volume) increased conflicts while the 
presence of a left turn lane or the use of left turn phasing reduced conflicts.   
 
In some but not all of the regressions we found statistically significant and material correlations 
between left turn pedestrian conflict frequency and lateral offset and crossing width. In both of 
these cases, lower offset and lower crossing widths were associated with lower conflict 
frequencies.   
 
Pedestrian Right Turn Conflicts Influencing Factors 
 
We consistently found statistically significant and material correlations between right turn 
pedestrian conflict frequency and exposure and lateral offset. Exposure (volume) increased 
conflicts while increased lateral offset decreased conflicts.  
 
In some but not all of the regressions we found statistically significant and material correlations 
between right turn pedestrian conflict frequency and approach speed limit (lower speed reduces 
conflicts), and right turn lanes (reduces conflicts).  
 
 

Cyclist Conflicts - Influencing Factors 
 
We ran regression analysis to determine which attributes have a statistically significant and 
material impact on cyclist conflict frequency, first for left turn conflicts and then for right turn 
conflicts.  Below we report the direction but not the magnitude of the effects. This was because 
when we ran different types of regressions, the direction was often consistent but there was 
enough variability in the magnitude that it could be misleading to suggest a specific magnitude of 
impact.  
 
Cyclist Left Turn Conflicts Influencing Factors 
 
We consistently found statistically significant and material correlations between left turn cyclist 
conflict frequency and exposure, the use of left turn phasing (protected or protected permissive), 
crossing with, and the use of a leading pedestrian interval.  
 
Higher exposure was associated with higher conflict frequency. The use of left turn phasing was 
associated with lower conflict frequency.  Counterintuitively, a higher crossing width was 
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associated with a lower conflict frequency. The use of a leading pedestrian interval was associated 
with a lower conflict frequency.  
 
Cyclist Right Turn Conflicts Influencing Factors 
 
We consistently found statistically significant and material correlations between right turn cyclist 
conflict frequency and exposure and leading pedestrian intervals. Exposure (volume) increased 
conflicts while leading pedestrian intervals were associated with fewer conflicts.  
 

Summary of Pedestrian and Cyclist Safety 
Factors 
 
Based on the statistical analysis we can conclude that intersections with dedicated left turn and 
right turn lanes, protected left turn phasing, leading pedestrian intervals, and a compact design are 
generally safer, meaning that they will have fewer pedestrian and cyclist conflicts for a given 
volume of road users. These are the characteristics of safety intersections, which are illustrated 
below.  
 

 
Figure 3 Safe Design Features from Left to Right: A Auxiliary turn lanes are lanes exclusive to turning vehicles; B Left turn phasing allows vehicles to turn left 

exclusively with no oncoming traffic or pedestrians on the downstream crosswalk; C Leading Pedestrian Intervals give pedestrians a head start of about 5 
seconds before traffic is released, to minimize conflicts with turning vehicles.  

These features cannot be applied to every intersection because they come with some tradeoffs. 
For example, using protected left turn phasing and leading pedestrian intervals slightly increases 
overall vehicle delay at many intersections. Compact intersection design makes it harder for trucks 
and buses to navigate intersections. And roadway width is not always available to install dedicated 
turning lanes. The features should be considered for safety but local engineers will always have to 
consider individual sight constraints and additional objectives before deciding what intersection 
design to apply.  
 
 
 

High Risk Approaches 
 
The following is an exploration of the individual approaches that experienced the highest risk of 
exposure-adjusted conflicts, broken down by pedestrians, cyclists, left turns, and right turns. This 
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section of the results is exploratory and observational, and even though the characteristics below 
were observed at the highest risk approaches, this does not mean that these characteristics are 
always associated with higher risk. 
 
The first noteworthy finding is that there is no overlap between the intersections subject to the 
highest left turn pedestrian risk and the highest right turn pedestrian conflict risk.  There is a small 
amount of overlap between areas with the highest pedestrian risk and the highest cyclist conflict 
risk. This highlights the importance of measuring risk at a disaggregated level because 
intersections with high risk for one specific thing are often lower risk for other factors, and without 
disaggregation the high risk factor can be lost.  
 
Characteristics of highest risk pedestrian left turn conflict approaches 
 

● Very wide crossing street resulting in long distance between start of left turn and arrival at 
conflict point (observed two times) 

● Trees on median partially blocking view to crossing point (observed two times) 
● Left turn from one way street possibly resulting in left turning drivers applying less caution 

to conflict management or having poor sight angles to pedestrians crossing in the same 
direction 

● High truck traffic limits view to downstream pedestrians 
 
Characteristics of highest risk pedestrian right turn conflict approaches 
 

● Transit hub and university retail area 
● Skewed suburban intersection  
● Skewed urban  intersection in tourist location 
● Note: skew means the two roads intersection at an angle significantly different than the 

normal 90 degrees 
 
Characteristics of highest risk bicyclist left turn conflict approaches 
 

● Left turns from one way street and to a one way street, possibly resulting in left turning 
drivers applying less caution to conflict management or having poor sight angles to 
pedestrians crossing in the same direction. 

● Conflict area in the shade of a building constructed over the roadway, possibly creating 
issues with driver contrast perception and eye adaptation 

● Large intersection with significant distance to left turn conflict point 
 
Characteristics of highest risk bicyclist right turn conflict approaches 
 

● Right turn onto a one way street 
● High radius right turn channel with long taper into the channel (observed two times) 
● High radius right turn with extra wide 6.2m receiving lane (observed two times) 

 

Conclusion + Next Steps 
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This report describes the largest database to our knowledge ever collected in Canada in a single 
project on conflicts between turning vehicles and pedestrians and cyclists.  
 
The report has established which modes sustain more conflicts on an absolute basis (pedestrians) 
and a per capita basis (cyclists). The report has shown that the split between right and left turning 
conflicts, and between severe and non-severe conflicts is similar for cyclists and pedestrians, 
revealing that somewhere between 1 in 500 and 1 in 770 intersection crossings by a vulnerable 
road user results in a high or critical risk conflict.  
 
This report has also revealed factors associated with lower conflict intersections, showing that 
cities should be considering auxiliary turn lanes, left turn phasing, and leading pedestrian intervals 
where possible, as well as compact intersection designs. These design approaches are statistically 
associated with lower conflict frequencies.  
 
Finally, this report has explored some of the attributes observed for approaches and turning 
involvements that made the ‘top five listʼ for conflicts per road user of each conflict type. This 
exploration suggests that road authorities should pay special attention to intersection size, right 
turn geometry, one-way operations, and visibility to downstream conflict points.  
 
Some of the design attributes that we were interested in exploring did not have much variability 
across the 20 intersections in this study, and as a result we were not able to draw any conclusions 
about their impact on safety. It would be worthwhile to re-examine a similar dataset once 
continuous safety monitoring data is available from a much larger sample of intersections. 
 
In addition to this global analysis of the national dataset, the data collected in this study has been 
made accessible to city transportation staff via the Miovision data platform, made possible through 
the generous support of CAA.   
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Stephen Laidlaw        City of Brampton Active Transportation Advisory Committee              August, 2025

York Regional Police One Metre 
Cyclist Passing Simulation.
A controlled situation simulator reveals reaction of cyclists to 
current one metre passing law.
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The Simulation.
Involved average cyclist in a controlled situation.

• The subjects were told to pedal a bicycle, mounted on a stationary trainer, on 
a closed roadway, while various vehicles passed them at an exact one metre 
distance.


• Their reactions were recorded.
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Video of the Simulation.
Available on York Regional Police Facebook and Instagram pages.

• https://www.facebook.com/reel/1075176150712109


• https://www.instagram.com/reel/DL5CMQsvbzt/
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Roger Geller’s Typology of Cyclists
Bicycle Coordinator, Portland Office of Transportation.
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Conclusion.
Appealing to the 60% of cyclists, to improve mode share.

• From comments gleaned from simulator participants, who can be described 
as falling into Geller’s 60% category, we can conclude that feeling safe is of 
paramount concern in terms of transportation mode choices.


• Therefore, to increase mode share, utmost considerations should be given to 
installation of infrastructure such as separated and buffered bike lanes.


• Consideration should also be given, as some jurisdictions have done, to 
increasing the allowance to 1.5 metres, especially dependant on vehicle 
speed limits.
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Brampton High Schools 
Routes using 

RidewithGPS app
Encouraging high school students and their families 

to choose cycling or walking rather than a car 

for school commuting

Prepared by Alina Grzejszczak
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Modes of transportation for 
school commuting:

• School bus

• Public transport 

• Walking

• Cycling

• Car rides

• Privately hired buses (students in Regional Programs)

• Taxi or Uber rides
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Advantages of cycling or walking to school 

- getting to know their neighbourhood better,

- physical and mental health improves when a young person engages 

in an outdoor activity on a regular basis,

- cycling increases teenagers’ independence in their own communities, 
they don’t have to rely on adults to drive them,

- cycling creates situations in which  teenagers develop the sense of
being responsible for their own safety,

- learning the rules of the road in an active way,

- socializing with their peers if they go in pairs or small groups 
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School bus eligibility for students  who live within Central Peel S.S. boundaries

(quoted from https://centralpeel.peelschools.org/transportation (July 24,2025)

 Active and Sustainable School Transportation Charter 

Peel District School Board (PDSB) supports Active and Sustainable School Transportation (ASST) to 

promote physical activity, reduce congestion, improve air quality, and enhance community safety. In 

June 2024, PDSB signed an ASST Charter, reinforcing its commitment to providing support, 

resources, and training for sustainable transportation. 

Transportation eligibility distances 

Students residing within their schools attendance boundary and living in excess of the following 

distance criteria from their school are eligible for transportation: 

 Kindergarten to grade 1 students: 1.0 km 

 Grades 2 to 4 students: 1.6 km 

 Grades 5 to 8 students: 2.0 km 

 Grades 9 to 12 students: 3.8 km 

The eligibility distances measured are the shortest, appropriate walking route along sidewalks, 

roadways and pedestrian walkways, from school property line to home property line. To determine 

whether or not your child is eligible for transportation, visit the Student Transportation of Peel 

Region (STOPR) website www.stopr.ca, click on "Am I Eligible for Transportation” and enter your 

address details. 
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3.8 km school bus eligibility means that:

Vast majority of students who live within school 
boundaries are not eligible for school bus 

transportation

I used Central Peel Secondary School as a sample 
for this presentation
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Central Peel S.S. boundaries
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Central Peel S.S. marked with the furthest addresses of its boundaries
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Not eligible for school bus, example 1

• STOPR website Guest Street address 

(farthest South East part of the school boundary)
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Not eligible for school bus, example 2
• STOPR website Deepcoral Court address (farthest North West area of 

the school boundary)
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Walking routes recommended by STOPR

• Please note that the example of the “walking route” for the Guest 
Street address (slide 5) looks more like a driving route;  it directs a 
students to walk along major busy roads Main, Quenn, and Kennedy.

Cycling route would take them through much more friendly active 

transportation route. 

• Similarly,  the recommended walking route from Ardglen Drive, the 
most Southern part of the school boundary,  is to walk on Kennedy 
Road, which is a very busy street.
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My proposal is to encourage high school students to cycle or 
walk to school using the City of Brampton RidewithGPS account

• Create a collection of high school routes between the 
farthest addresses of the school boundaries to the shool 
location.

• Each route should be tested by a volunteer experienced 
cyclist.

• Communicate  and popularize the City RidewithGPS account 
among the school communities through a variety of 
outreach activities.

• If possible, track the “traffic” on these routes to follow up on 
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Sample of the Central Peel S.S. Collection on 
RidewithGPS , title page
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Sample of the Central Peel S.S. Collection on 
RidewithGPS, list of routes
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Sample of the Central Peel S.S. Collection on 
RidewithGPS, list of routes, cont.
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Sample of the Central Peel S.S. Collection 
route from Salem Court on RidewithGPS
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Approval of this project by the ATAC 

•Permission of the City to use their RidewithGPS 
account

•Volunteers to create and test routes to schools

•Popularizing the app and the routes among high 
school communities

•Tracking the usage of the routes.
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The following correspondence was sent by me, Stephen 
Laidlaw, to the involved parties, on behalf of the City of 
Brampton Active Transportation Advisory Committee 
members, on Tuesday, July 8th, 2025 and resubmitted on 
Tuesday, July 15th, 2025. 
 
Involved parties; The City of Brampton Citizen Appoint-
ments Committee; 
 
Councillor Paul Vincente,         Chair 
Councillor Rod Power,              Vice Chair 
Councillor Dennis Keenan,       Member 
Councillor Michael Palleschi,    Member 
Councillor Gurpartap Toor,        Member 
Mayor Patrick Brown,               ex-officio Member 
Councillor Rowena Santos,       ATAC Member 
 
 
As of today, I have had no response to this correspond-
ence. 
 
 
Stephen Laidlaw              Tuesday, July 22nd, 2025             
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Dear members of the Citizen Appointments Committee,  
 
 
Members of the Active Transportation Advisory Committee became aware shortly before our 
June 10th meeting, that the Citizen Appointments Committee had posted a call for interested 
parties to fill vacancies on the Environment, Adjustment, and School Traffic Safety Committees. 
Members of the ATAC were surprised that our committee was not included in the request for 
submissions. 
 
On three separate occasions, the co-chairs have asked the clerk’s office for consideration for new 
appointments to the Active Transportation Advisory Committee.   
 
The ATAC Terms of Reference state that the committee will be composed of “no less than eight 
and no more than twelve citizen members…” Early in the term, Akinade Oduntan was removed 
from the committee due to a lack of attendance. Our colleague Enzo Bek resigned from the 
committee when he moved outside of the City of Brampton. This brought the total number of 
citizen committee members to seven, below the required threshold.  
 
The loss of committee members is impeding the Active Transportation Advisory Committee in 
its efforts to provide public programming to the citizens of Brampton. Our Community Ride 
program is stretched thin for volunteers at times. Participating in regional events, ex. Toronto 
Outdoor Adventure Show, is more challenging with fewer people available to help represent 
Brampton and advocate for active transportation and cycling tourism in Brampton  
 
The ATAC views the appointment of new members as a great opportunity to include more voices 
to represent different neighbourhoods/wards within Brampton, as well as include representation 
of diverse communities, and those passionate about advocating for different modes of active 
transportation. Adding new members to our committee would certainly help Brampton work 
towards its goals outlined in the Active Transportation Master Plan and Brampton 2040 Vision: 
Living the Mosaic. 
 
We hope that our request will be acted upon so that we can fulfill our mandate on behalf of the 
City.  
 
Sincerely,  
 
 
 
Co-Chair   Co-Chair 
Lisa Stokes   Stephen Laidlaw 
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