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RECOMMENDATION:
That the staff report: Pedestrian Signal Warrant, as detailed in the report from the
Engineering and Construction department dated February 12, 2013, be received.

KEY FACTS:
The following are key points for consideration with respect to this report:

Oakville is phasing out the use of Pedestrian Crossover Signal control
devices (PXO).

A multi-year program to convert PXO’s to either pedestrian signals (PS) or
full traffic signals began in 2006; 9 out of the original 15 PXO locations have
been converted.

PS’s have been identified as the most appropriate device for locations
where a new protected pedestrian crossing is required; however, a specific
PS warrant for new installations is not currently in place. The current
warrant for PXO installations has been used as a proxy for evaluating the
need for a PS.

Cole Engineering Group Ltd. was retained to assist in developing a specific
PS warrant for use in Oakville.

The PS warrant will be used by traffic engineering staff as a means to
evaluate the merits of installing PS’s at locations throughout the town and
will be included in a future policy and procedure update for Council’s
approval relating to the evaluation of candidate locations for full traffic
signals, all-way stop controls and PS’s within the town’s road network.
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BACKGROUND:
The town is phasing out the use of Pedestrian Crossover Signal control devices
(PXO’s). In their place, Pedestrian Signal control devices (PS’s) have been identified
as the most appropriate to install should a pedestrian crossing device be required.
PS’s operate like a full traffic signal – displaying a red light to vehicles when a
pedestrian actuates the signal. The red signal display is a more appropriate and
recognized indication and ensures a much higher level of compliance for vehicles
required to stop and yield the right of way to pedestrians as opposed to the flashing
amber signal provided by PXO’s.
In 2006, town Council approved the implementation of a multi-year program to
convert the existing network of PXO’s to PS’s. To date 9 of the 15 original PXO
locations have been converted to PS or full traffic signal control. PS’s can be
located at intersections or at midblock crossings.
In addition to the conversion program, whenever a new crossing device has been
required, only PS’s or full traffic signal control have been identified as the preferred
device. Until recently, a town approved PS warrant has not been developed and
approved for use. In the absence of a specific PS warrant, the currently approved
PXO warrant (refer to Appendix C) has been used as a proxy to assist in assessing
the need for a PS.
Due to differences that exist between a PXO and a PS such as cost, effect on
pedestrian and vehicular traffic, space requirements, etc., the development of an
Oakville oriented PS warrant is recommended. To this end, Cole Engineering Group
Ltd., as part of their undertaking relating to the 2012 Transportation Master Plan
Switching Gears, reviewed the current PXO warrant and has developed an
exposure index based PS warrant for use in Oakville. The review findings and
details of the PS warrant are addressed in this report.
COMMENT/OPTIONS:
The consultant’s review determined the use of the town’s PXO warrant methodology
as a proxy for evaluating the need for a PS is consistent with the Ontario Traffic
Manual (OTM) methods and consistent with other municipalities that rely on the
OTM warrant criterion (examples include the City of Oshawa, City of Markham,
Region of Durham and City of Guelph). However, as noted in the attached
memorandum from Cole Engineering Group Ltd., dated December 11, 2012 (refer to
Appendix A) the following modifications to the town’s current PXO warrant criteria
are recommended to be adopted in a new PS warrant:
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1. Increase the warrant thresholds (relative to those contained in the PXO
warrant) to be more comparable to other GTA jurisdictions and more
reflective of the higher order of traffic control. This entails;
i. Revising the horizontal axis of the evaluation graph so that the
8-hour vehicle volume is used in the warrant analysis instead
of the 12-hour vehicle volume currently used in the PXO
warrant evaluation graph.
ii. Double the pedestrian volume threshold requirements on the vertical
axis of the evaluation graph relative to the PXO warrant.
2. Maintain a minimum spacing of 215 metres between a proposed PS and the
nearest pedestrian crossing device (i.e. traffic signal, traffic control sign or
PS) for roadways with a posted maximum speed limit of 60 km/h or less.
3. Maintain a minimum spacing of 160 meters between a proposed PS and the
nearest pedestrian crossing device (i.e. traffic signal, traffic control sign or
PS) for roadways with a maximum speed limit of 50 km/h or less.
4. Install PS devices only at locations with side street traffic volumes that do not
meet the town’s warrant for the installation of full traffic signals.
A summary of the new PS Warrant is attached as Appendix B.
With the current phasing-out of new PXO installations, and the adoption of the
preferred PS device, the current PXO warrant is no longer useful and will be
discontinued. The new PS warrant will be used instead as a tool to assess the need
for PS devices going forward.
The town currently has approved warrants for the other traffic control devices such
as full traffic signals, all-way stop control and school crossing guards. Currently, a
policy/procedure exists (i.e. has been approved by Council) for school crossing
guards. Staff will undertake to develop formal policy/procedures, based on warrant
criteria, to include full traffic signals, all-way stop control and PS’s for Council’s
consideration and approval later in 2013.
CONCLUSION:
PS are more suited to a pedestrian friendly environment and are more consistent
with the recommendations of the towns 2012 Transportation Master Plan –
Switching Gears, which includes recommendations to promote and accommodate
safe walking and recognize and share in the economic, health and quality of life
benefits that walking offers. Switching Gears supports the implementation of active
transportation facilities to provide users a viable alternative to the automobile, and,
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recommends a high level of growth in active transportation initiatives and travel
demand initiatives, contributing to an overall 12% reduction in auto trips.

CONSIDERATIONS:
(A) PUBLIC
Information relating to the PS warrant criteria will be posted on the town’s
website.
(B) FINANCIAL
There is no financial impact or budget consideration associated with this
report. Funding and construction of PS’s would be subject to the annual
capital budgeting process for traffic signals.
(C) IMPACT ON OTHER DEPARTMENTS & USERS
The Department of Roads and Works Operations currently maintain the
traffic signal network and will assume the ongoing maintenance and
operation of new PS devices.
(D) CORPORATE AND/OR DEPARTMENT STRATEGIC GOALS
This report addresses the corporate strategic goal to:
• continuously improve our programs and services
• be the most livable town in Canada
(E) COMMUNITY SUSTAINABILITY
Identifying, based on sound engineering principles, the locations within the
town’s road network where the installation of a PS would be of net benefit
supports the social and economic aspects of the community.
APPENDICES:

Appendix A: Cole Engineering Group Ltd. Memo dated December 11, 2012.
Appendix B: Proposed Pedestrian Signal Warrant
Appendix C: Current Pedestrian Crossover Signal Warrant

Prepared by:
David Wong, P. Eng.
Traffic Engineer

Submitted by:
D.M. Cozzi, P.Eng
Director
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The Town’s PXO warrant is enclosed in Appendix A, and the criteria are summarized as follows:
1. Pedestrian/Vehicle
Volume Warrant

The pedestrian/vehicle volume warrant is an exposure-based approach; the
net 8-hour pedestrian volume is plotted to the 12-hour vehicular volume. See
“Graph For Pedestrian Crossover Evaluation” as shown in Appendix A.
The line on the graph, which represents the threshold for warrant is an index
value defined by the cross product of pedestrian and vehicle volumes (as
shown). A point on the graph that exceeds the threshold indicates justification
being met (and warrants for further consideration).
Since the exposure-based approach measures the level of interaction between
pedestrian and vehicle by the cross product of the pedestrian and vehicle
volumes, warranted conditions may result from:
 Low vehicular and high pedestrian volumes (e.g. 1000 vehicles over 12 hours
and 250 pedestrians over 8 hours)
 High vehicular and low pedestrian volumes (e.g. 10,000 vehicles over 12
hours and 50 pedestrians over 8 hours)
Note. Pedestrian volumes refer to actual number of pedestrians adjusted by a
factor of 2 to reflect unassisted children, seniors and disabled persons.

2. Spacing of Traffic
Controls

This criterion considers the placement of the PXO to mitigate disturbances to
road traffic and adjacent traffic controls. It specifies minimum spacing
requirement for a PXO from the nearest traffic control:
 For a posted speed limit of 60 km/h or less the minimum spacing is 215
meters
 For a posted speed limit of 50 km/h or less the minimum spacing is 160
meters

3. Routing
Consideration

This criterion requires special consideration if a PXO is to be established
primarily for elementary school children (children aged up to 13 years or up to
grade 8). Logical crossing location shall be established through consideration of
all possible crossing locations, and that the location is a regular crossing point
where school patrols will be present during regular school hours.

In addition to the above, the following design conditions are also established in the Town’s design criteria:





The speed limit along the roadway concerned is not greater than 60km/h
Number of lanes does not exceed 4 lanes (two way)
Adequate stopping sight distance and no parking or loading within the “no stopping” zone
No heavy turning traffic.
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2.0

Published Guidelines

The Ontario Traffic Manual Book 15 – Pedestrian Crossing Facilities, December 2010 (OTM Book 15) and the
Ontario Traffic Manual Book 12- Traffic Signals, November 2007 (OTM Book 12) provide province-wide
guidelines for application of PXO and MPS/IPS. The warrants from the OTM Book 12 and OTM Book 15 are
enclosed in Appendix B.
Warrants for PXOs and MPS/IPS are based on the same set of criteria consisting of the following:
1. Pedestrian/Vehicle
Volume Warrant
(Justification 6a)

The pedestrian/vehicle volume warrant is an exposure-based approach, with
the net 8-hour pedestrian volume plotted to the 8-hour vehicular volume (as
shown in Appendix B).
The line on the graph, which represents the threshold for warrant is an index
value defined by the cross product of pedestrian and vehicle volumes (as
shown). A point on the graph that exceeds the threshold indicates justification
being met.
Since the exposure-based approach measures the level of interaction between
pedestrian and vehicle by taking the cross product of the pedestrian and
vehicle volumes, warranted conditions may result from:
 Low vehicular and high pedestrian volumes (e.g. 1400 vehicles over 8 hours
and 1000 pedestrians over 8 hours)
 High vehicular and low pedestrian volumes (e.g. 14,500 vehicles over 8
hours and 200pedestrians over 8 hours)
Note 1. Pedestrian volumes refer to the actual pedestrian volumes adjusted by
a factor of 2 to reflect unassisted children, seniors and disabled persons.
Note 2. OTM recommends that when considering IPS the cross street traffic
should be sufficiently low to not satisfy Justifications 1 to 5 of the traffic signal
warrant.

2. Pedestrian Delay
(Justification 6b)

This pedestrian delay warrant plots the net 8-hour pedestrian volumes delayed
by more than 10 seconds to the net 8-hour pedestrian volumes on a graph, as
shown in Appendix B.
The threshold for warrant is defined by the cross product of pedestrians
delayed by more than 10 seconds and the pedestrian volumes. A point on the
graph that exceeds the threshold indicates that justification is met.
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3. Spacing of Traffic
Controls

For general spacing requirements, the recommended minimum spacing from the
nearest traffic control is as follows:
 For a posted speed limit of 80 km/h or less the minimum spacing is 350 meters
 For a posted speed limit of 60 km/h or less the minimum spacing is 215 meters
OTM recommends that MPS not be installed on roads with a posted speed limit of
80 km/hr or more, for pedestrian safety considerations.
For PXO installation, the minimum spacing requirement from the nearest traffic
control is 200 meters. OTM recommends that PXO not be installed on roads with a
posted speed limit over 60 km/h.

If the above justifications are met in accordance to the OTM criteria, either PXO or IPS may be considered as
an option, subject to further review of site conditions.
2.1

Comparison of Town’s Pedestrian Crossing Warrant

The Town’s application of its PXO warrant as proxy for IPS/MPS is consistent to the OTM methods. The OTM
method adopts generally the same set of criteria in its warrant for PXO and IPS. The differences between the
Town’s warrant and the OTM’s are noted as follows:
a) Pedestrian/Vehicle Volume Warrant – The warrant thresholds for PXO/IPS are significantly higher in the
OTM method than the Town’s:
 The Town adopts a reduced 8-hour pedestrian volume threshold, which is in the range of 50 – 250
pedestrians. In comparison, the threshold for MTO is in the range of 250 – 1000 pedestrians.
 The Town adopts reduced total vehicle volume threshold and is measured over the highest 12 hours
versus the highest 8 hours in the OTM.
b) Pedestrian delays, the OTM suggests that a measure of pedestrian delay (minimum of 75 pedestrians
experiencing delay of 10 seconds or greater relative to the peak 8 hour pedestrian volume) as a
component of the warrant criteria. The Town’s current policy does not consider pedestrian delay as a
factor to the justification of pedestrian crossing.
c) Geometric Requirements (Minimum spacing to nearest traffic control) – The Town’s policy is generally
consistent to OTM Book 12 with respect to minimum distance of traffic controls:
 For a posted speed limit of 50 km/h or less the Town specifies a minimum distance of 160 meters.
OTM Book 12 does not have a specification for this posted speed
 For a posted speed limit of 60km/h the Town requires a minimum distance of 215 meters; OTM
specifies a minimum distance of 215 meters between traffic controls in general, and 200 meters for
PXO.
 PXOs are prohibited on roads with a posted speed limit greater than 60 km/h.
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d) School Crossing Consideration – The Town requires special consideration of PXO established primarily
for elementary school children (children aged up to 13 years or grade 8). Logical crossing location shall
be established through consideration of all possible locations, and that the location is regular crossing
point where school patrols will be present during school hours, a consideration that is not required in
the OTM.
Overall, Table 1 summarizes the warrant justifications for the Town and the OTM.
Table 1: Warrant Comparison – Town of Oakville and OTM Book 12
Justification
Town of Oakville PXO Warrant
OTM Book 12
1

Pedestrian and
Traffic Volume

Similar exposure based approach
but with lower warrant thresholds
for the:
•
8-hour pedestrian volume
•
12-hour vehicular volume

Similar exposure based approach
with higher warrant thresholds for
the:
•
8-Hour pedestrian volume
•
8-Hour vehicular volume

2

Pedestrian Delay

Not part of municipal warrant

Part of warrant justifications.

3

Geometric
Requirement

<=60 km/h 215 meters from closest <= 60 km/h 215 meters from closest
signalized traffic control
signalized traffic control
<= 50 km/h 160 meters from closest <=80 km/h 350 meters from closest
signalized traffic control (not
signalized traffic control
applicable for MPS and PXO)

4

Schoolchildren
Routing

For elementary schoolchildren,
logical crossing point where
location is used as a regular
crossing point.

Not part of OTM warrant
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2.2

Practices by Other Jurisdictions

Table 2 compares other jurisdictions’ practices with respect to warrants for IPS and the criteria adopted as
part of their warrants. Table 3 further summarizes the details of the respective warrants.
Table 2: IPS Warrants – Comparison of Inputs
Warrant Criteria
Minimum Spacing to
Closest Traffic Control
Speed
Pedestrians and/or
Vehicular Volumes
Delay/Gap Opportunities
Collisions

Town of
Oakville

City of
Vaughan

Town of
Aurora

York Region

City of
Hamilton

OTM Book
121

√

√

√

√

√

√

√

√
√

√

√

√

√

√

√

√

√

√

√

√

√

1

The City of Oshawa, City of Markham, Region of Durham, and City of Guelph (away from school zones) follows the OTM Book 12
warrant criteria.

Through comparison of the warrants (see Table 3), the following have been noted:

a)

General Approach – The Town’s application of its PXO warrant as proxy for IPS/MPS consideration is
consistent to the OTM methods, and consistent to other municipalities that relies on the OTM warrant
criteria – this include, the City of Oshawa, City of Markham, Region of Durham, and City of Guelph.
However, as previously indicated, the differences between the Town’s method and the OTM method
include the thresholds for volume justification; the delay criterion that is not part of the Town warrant;
and school crossing consideration that is not part of the OTM warrant.
Other jurisdictions have adopted customized approaches. City of Hamilton and Town of Aurora follow a
two part process. First, the subject location needs to have sufficient traffic volume (vehicles and
pedestrians). If the volume threshold is met, the next step is a “priority points” method, which scores
the criteria considered (combined pedestrian volume and delay, average number of preventable
collisions in a 10-year period, distance to nearest protected pedestrian crossing and vehicle operating
speed) and compares the total points to its threshold for justification.
York Region has its own thresholds based on the combination of pedestrian volume and crossing
opportunities.

Table 3: IPS Warrant Comparisons
Summary

Town of Oakville
(Proxy base on PXO)

Spacing
Requirements (from
closest traffic control)

Min. 215 m (<= 60 km/h)
Min. 160 m (<= 50 km/h)

Speed

Only install on roadways with a
posted speed of 60 km/h or less

Volumes

Exposure-based approach, 8Hour pedestrian volume vs. 12Hour vehicular: volume (see
Appendix A).
Note:
 Threshold with low vehicular
and high pedestrian volumes:
1000 vehicles over 12 hrs and
250 pedestrians over 8 hrs
 Threshold with high vehicles
and low pedestrian volumes:
10,000 vehicles. over 12 hrs
and 50 pedestrians over 8 hrs

City of Vaughan
Min. 150 m

Town of Aurora
Min. 215 m on a two way street
Min. 125 m on a one way street

Roads > than 23 m ROW:
 Min. 200 peds over 5 hours
 Min. 3000 veh. over 5 hours
Road = 23 m ROW:
 Min. 100 peds over 5 hrs
 Min. 1000 vehs over 5 hrs
Note.
Reserved for roadways with 23 m
right-of-way or greater (Arterial,
Major and Minor Collector, Feeder
and Industrial roadways)

Pedestrian Delay

Not Part of this Municipal
Warrant

Not Part of this Municipal Warrant

Additional Notes.

Used PXO warrant as proxy

Special consideration is given for
“campus” school settings, community
centres/sports facilities/parks and,
other high pedestrian generation
sites, where the neighbourhood is in
full support.

Only install on roadways with a posted speed of
60 km/h or less
General Criteria:
 Min. 100 peds over 7 highest hours
 Fewer than 5,000 vehicles per day must be
present on the intersecting side street
approaches.
If General Criteria is met, further analysis is
required base on the priority points method,
which consist of the total scoring of (see Appendix
C):
 the volume and delay of pedestrians,
 number of pedestrian collisions in the past 10
years,
 distance to other controlled crossing
opportunities and operating speed on the
roadway Test D – vehicle operating speed
Considered as part of Test A.

-

York Region
Min. 200 m.

City of Hamilton
Min. 215 m on a two way street
Min. 140 m on a one way street

Satisfied if either a) or b) is met:
a) If during any 4 hours of a day, the
pedestrian crossing demand (PCD)
exceeds 50 AND the number of pedestrian
crossing opportunities (PCO) during the
peak hour is less than 60.
b) If during any 2 hours of a day the
pedestrian crossing demand (PCD)
exceeds 25 AND the number of pedestrian
crossing opportunities (PCO) during the
peak hour is less than 60.

Not Part of this Municipal Warrant

In addition, the following factors must
also be met
 Adequate sight distance is available for
both pedestrians and vehicles for the
operating speed of the roadway.
 At proposed intersection pedestrian
signal locations fewer than 5,000
vehicles per day must be present on
the intersecting side street approaches
 There is adequate street lighting to
illuminate the crossing and the
approaches to the crossing.

OTM Book 12 / OTM Book 15
Min. 215 m (<= 60 km/h posted)
Min. 350 m (<=80 km/h posted)

-

-

Min. 100 peds over 7 hours. Less than 5,000
vehicles per day on the intersecting side street

Exposure-based approach, with the cross product
of the 8 highest hour pedestrian volume and 8
highest hour vehicular: volume.

If General Criteria is met, further analysis is
required base on the priority points method and
is based on
 the volume and delay of pedestrians,
 number of pedestrian collisions in the past
10 years,
 distance to other controlled crossing
opportunities and operating speed on the
roadway

Note:
 Threshold with low vehicular and high
pedestrian volumes (e.g. 1400 vehicles over 8
hours and 100 pedestrians over 8 hours)
 Threshold with high vehicular and low
pedestrian volumes (e.g. 14,500 vehicles over
8 hours and 200 pedestrians over 8 hours)

Part of the priority points method.

Exposure-based approach, with the cross product
of the 8 highest hour pedestrian volume
experiencing a delay of 10 seconds or more and
8 highest hour vehicular.

If a pedestrian signal is to be installed based on
the standards in this policy being met, and the
location is presently under the control of a
school crossing guard during portions of the day,
the adult guard shall be removed after the signal
has been installed and a suitable introductory
period has concluded.

In the case of a divided roadway with a raised
median of at least 1.2m in width, the justification
may be calculated separately for each direction.
The “worst case” direction will govern the
outcome, such that if a protected crossing is
justified in one direction the entire crossing will
be justified.

1) Both the City of Brampton and the City of Toronto have not adopted policies for the usage of IPS. The following summarizes the policies adopted in lieu of IPS:
 Where IPS are warranted under the OTM guidelines, the City of Brampton has adopted a policy of implementing only full traffic signal at such locations.
 The City of Toronto’s current policy is to continue to allow PXOs. However, in recognizing the safety concerns surrounding PXOs, visibility enhancements including zebra striped pavement markings, flashing beacons and signs are required.
Furthermore, in locations where warranted under OTM Book 12, existing PXO locations have been converted into full traffic control signals.
2) Currently, the City of Oshawa, City of Markham, Region of Durham, and City of Guelph (away from school zones) follows the OTM Book 12 warrant criteria.
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b)

Spacing Requirements - The minimum spacing between the proposed IPS and the closest traffic
control is stipulated in all the warrants compared. The typical minimum spacing requirement is 215
meters for a posted speed of 60 km/h. However, there are some noted differences:






For City of Hamilton and the Town of Aurora, their warrants include provisions for spacing
requirement on one-way streets. According to the warrant, for one-way streets, the minimum
spacing between the proposed IPS and closest traffic control is 150 meters
In the OTM method, the minimum spacing is 215 meters for roads with a posted speed of 60
km/h, and in addition, minimum spacing is 350 meters for roads with a posted speed of 80 km/h
(not applicable for MPS)
For City of Vaughan, the minimum spacing requirement is 150 m

The spacing requirement in the Town’s PXO warrant is comparable to most jurisdictions’ warrant
for IPS for a posted speed of 60 km/h. Given that PXOs are not recommended on roads with a
posted speed that is over 60 km/h, there is therefore no requirement for higher speed conditions in
the Town’s PXO warrant.
c)

Posted Speed – Town of Aurora only permits installation of IPS on roads with a posted speed limit
of 60 km/h or less; while OTM recommends that MPS not be installed on roads with a posted speed
limit of 80 km/hr or more, for pedestrian safety considerations.
It is noted that the City of Hamilton/Town of Aurora warrant accounts for operating speed as part
of their priority points method. However, it does not preclude IPS to be installed on roads with a
posted speed limit over 60 km/h.

d)

Vehicle and Pedestrian Volumes – The Town uses an exposure-based approach similar to the OTM
methods. In comparison:




City of Vaughan bases its warrant on absolute values (pedestrian volume and vehicle volumes)
as thresholds for justifications
York Region bases its warrant on absolute values (the combination of pedestrian demand and
crossing opportunities)
City of Hamilton/Town of Aurora base its warrant on the absolute values as thresholds for initial
justification, and then uses a priority points method (combined pedestrian volume and delay,
average number of preventable collisions in a 10-year period, distance to nearest protected
pedestrian crossing and vehicle operating speed) to determine if IPS’ are warranted

e)

Delay/Gap/Crossing Opportunity – In addition to measuring volumes, other warrants have
included a measure of delay, gaps or crossing opportunity. This is not part of the Town’s PXO
warrant. Delay and gap surveys are generally more data intensive. Alternatively, measure of gap
availability had been developed empirically base on traffic volumes and pedestrian arrival pattern
base on the TAC method.

f)

Collision History – The City of Hamilton/Town of Aurora warrant is the only warrant to have a
measure of collision history.
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3.0

Discussion and Recommendations

The application of the Town’s PXO warrant as proxy for IPS or MPS consideration is a reasonable
approach that is consistent to the OTM methods, which apply the same warrant criteria for PXO and
IPS/MPS. Therefore, it is also reasonable to maintain the Town’s general approach, when considering
options for pedestrian crossing – in keeping with the existing thresholds that are reflective of the local
conditions and the thresholds for the overall hierarchy of traffic controls. However, the following
changes to the existing warrant are recommended for IPS:


Increase the warrant threshold (originally established for PXO) to be more comparable to other
jurisdictions and more reflective of the higher order of traffic control. Through comparisons of
volume thresholds from other jurisdictions, the proposed modifications to the warrant include the
following:
o Revise the horizontal axis, from 12-hour volume to 8-hour volume (also consistent to
the OTM approach)
o Double the pedestrian volume thresholds



Allow for IPS/MPS to be considered on roadways with a posted speed limit of 40 km/h, 50 km/h or
60 km/h; and prohibit IPS/MPS on roads with posted speed limits in excess of 60 km/h. As such this
is consistent to the Town policy for PXO.



The minimum spacing between the proposed IPS/MPS to the nearest traffic control is 215 meters
for a posted speed of 60 km/h – this is appropriate and consistent to OTM and other jurisdictions. If
IPS/MPS is to be installed on roads with a posted speed limit of 40 km/h or 50 km/h, it is
recommended that the minimum spacing of 160 meters be maintained, consistent to the Town
policy for PXO.



The traffic volumes on the side street should be sufficiently low to not meet the Town’s warrant for
full signals.

The draft warrant and criteria for the implementation of IPS/MPS in the Town of Oakville is shown in
Appendix D.

APPENDIX A
Town Of Oakville- PXO Warrant

APPENDIX B
Ontario Traffic Manual Book 12 / 15 – PXO/IPS Warrant

Book 12 • Traffic Signals

Table 13 – Justification 5 – Collision Experience
Re porta ble Accide nts w ithin 12 m onth pe riod a ve ra ge d ove r 36 conse cutive m onths susce ptible to corre ction by a tra ffic signa l
W ARRANT VALUE

AVERAGE NUMBER OF CRASHES

5

…….

OVERALL % COMPLIANCE
……%

Adequate trial of less restrictive remedies has failed to reduce accident frequency
Justification 5

No

100% Fulfilled

Yes

No

80% Fulfilled

Yes

No

4.9

Guidelines
Less restrictive measures that could be tried before
signals are installed include the improvement of
control or warning signs, installation of flashing
beacons, the provision of safety or channelizing
islands, the improvement of street lighting,
geometric or visibility improvements, shifting of bus
stops, and/or the prohibition of parking and/or turns.
When applying this justification, consideration
should be given to whether self-reporting or police
reported collisions are most prevalent. The accuracy
of the collision history may be reduced in situations
where self-reporting collisions are prevalent.

82

Yes

Justification 6 – Pedestrian
Volume and Delay

Purpose
The minimum pedestrian volume conditions are
intended for application where the traffic volume on
a main road is so heavy that pedestrians experience
excessive delay or hazard in crossing the main road,
or where high pedestrian crossing volumes produce
the likelihood of such delays.
The justification may occur at either an unsignalized
intersection or at a mid-block location.

The justification is intentionally designed so that
installation of traffic signals will seldom be justified
on the collision justification alone. Engineering
judgment should be applied to assess whether
signal use may even increase the intersection
collision rate due to rear-end collisions, etc., caused
directly or indirectly by the signal operation.

Once a justification has been established,
determination of the appropriate crossing protection
device should be subject to site-specific engineering
judgement (see Guideline 3 for options).

Analysis methods that assess the expected collision
performance of a location following signalization are
available and can be used to assist with the
determination of the net safety change that can
occur from a signal installation. Details of this
procedure are included in Appendix A of this section.

The need for a traffic control device at an
intersection or mid-block location must be
considered if both the following minimum pedestrian
volume and delay criteria are met:

Standard

Ontario Traffic Manual • November, 2007

Book 12 • Traffic Signals

1.

The total eight-hour pedestrian volume
crossing the main road at an intersection or
mid-block location during the highest eight
hours of pedestrian traffic fulfils the
justification requirement identified in
Figure 21.

2.

The total 8-hour volume of pedestrians
experiencing delays of ten seconds or more in
crossing the road during the highest eight
hours of pedestrian traffic fulfils the
justification requirement identified in
Figure 22.

Figure 21 – Justification 6 – Pedestrian Volume

Ontario Traffic Manual • November, 2007
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Book 12 • Traffic Signals

NET PEDESTRIAN DELAYS > 10 SECONDS (8 HOURS)
(Vd)

250

NOT
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200
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150

Vd > (240 - (0.55 x Vp)

100

50
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0
0
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NET 8 HOUR PEDESTRIAN VOLUME (ADJUSTED)
(Vp)

Figure 22 – Justification 6 – Pedestrian Delay

Guidelines
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1.

If a roadway is crossed by pedestrians in
several locations and the introduction of a
signal-protected crossing is likely to serve to
consolidate the crossings at a single point, the
road segment may be divided into zones and
appropriate proportion of crossings in each
zone reassigned to the signal-protected
crossing zone, included in Tables 14 and 15.

2.

In the case of a divided roadway with a raised
median of at least 1.2m in width, the
justification may be calculated separately for
each direction. The “worst case” direction will
govern the outcome, such that if a protected
crossing is justified in one direction the entire
crossing will be justified.

3.

If both Justification 6 and a traffic engineering
study determine that protection of pedestrian
traffic crossing a roadway is appropriate,
consideration may be given to the variety of
options available. Consistent municipal
practice is desirable in terms of pedestrian
crossing types, application thresholds and
crossing design. This promotes motorist
familiarity with the crossing, and aims to
prevent motorists from running the signal or
undertaking other unsafe maneuvers.
Application of a single use of one crossing
type should be avoided.
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Table 14 – Pedestrian Volume Data Summary
ZONE 1
ZONE 2 (if ne e de d)
ZONE 3 (if ne e de d)
ZONE 4 (if ne e de d)
ASSISTED* UNASSISTED ASSISTED UNASSISTED ASSISTED UNASSISTED ASSISTED UNASSISTED

TOTAL

8 HOUR PED. VOLUME
COUNT
FACTORED 8 HOUR PED.
VOLUME
% ASSIGNED TO
CROSSING RATE***
NET 8 HOUR PEDESTRIAN VOLUME AT CROSSING
NET 8 HOUR VEHICULAR VOLUME ON STREET BEING CROSSED

* Assisted = senior citizens, disabled pedestrians and children under 12 assisted in crossing road
**Factored volume = unassisted + (2 x assisted)
*** See guideline No. 1

Table 15 – Pedestrian Delay Data Summary
ZONE 1
ZONE 2 (if needed)
ZONE 3 (if needed)
ZONE 4 (if needed)
ASSISTED* UNASSISTED ASSISTED UNASSISTED ASSISTED UNASSISTED ASSISTED UNASSISTED

TOTAL

8 HOUR TOTAL OF PEDS.
8 HOUR TOTAL OF PEDS.
Delayed > 10 SECONDS
FACTORED VOLUME** OF
TOTAL PEDS.
FACTORED VOLUME OF
DELAYED PEDS.
% ASSIGNED TO
CROSSING RATE***
NET 8 HOUR VOLUME OF TOTAL PEDESTRIANS
NET 8 HOUR VOLUME OF DELAYED PEDESTRIANS

* Assisted = senior citizens, disabled pedestrians and children under 12 assisted in crossing road
** Factored volume = unassisted + (2 x assisted) volume
*** See guideline No. 1

The available pedestrian crossing protection
devices include:
a) Intersection Pedestrian Signals (IPS) If the
pedestrian crossing under consideration is
to be at an intersection, justification should
be made on the basis of Justification 6
being fulfilled but the crossing vehicular
traffic should be so light as to not meet one
of the other justifications (1 through 5).
b) Pedestrian Crossovers (PXOs) Pedestrian
Crossovers are intended for low to moderate
volume, low speed roadways (60km/h or
less posted speed) and must not be used
where the road volume exceeds 35,000

AADT. PXOs should not be installed at sites
where there are heavy volumes of turning
traffic, or where there are more than four
lanes of two-way traffic or three lanes of
one-way traffic. PXOs should not be within
200 m of other signal-protected pedestrian
crossings. Parking and other sight
obstructions should be prohibited within at
least 30 m of the crossings. Regulation 615
of the HTA covers most aspects.
Justification for PXOs should be based on
the above factors plus a percent justification
of that given in Tables 16 and 17, which is
set by the authority as the threshold of need.
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• An IPS is justified but is not in the
preferred traffic control device within the
municipality. In such cases, it is desirable
that at least one of the justifications 1, 2
or 3 is met 80% or more in addition to
justification 5 being met.

c) Midblock Pedestrian Crossings Midblock
pedestrian crossings should be restricted to
roadways posted at less than 80 km/h.
Justification for midblock pedestrian signals
should be based on a percent justification,
as given in Figures 21 and 22, which is set
by the authority as the threshold of need.

e) Pedestrian Grade Separations In cases of
very heavy pedestrian and traffic volumes, it
may be economically viable to construct
pedestrian bridges or tunnels.

d) Full Intersection Signals Consideration
should be given to implementing a full
traffic signal at an intersection in the case
where pedestrian crossing protection is
justified but either:

4.

• A PXO, IPS or midblock device is
inappropriate because of the roadway
physical or operating conditions as noted
in (a) or (c) above.

The priority placed on implementing a new
pedestrian crossing device should reflect the
proximity and convenience of existing
crossings; a higher priority should be placed
on crossings where no reasonable alternatives
exist within walking distance.

Table 16 – Pedestrian Volume Justification 6A
NET 8 HOUR PEDESTRIAN VOLUME

8 HOUR VEHICULAR
VOLUME (V 8)
<1440
1440 - 2600
2601 - 7000
>7000

<200
NOT
NOT
NOT
NOT

200 - 275

276 - 475

476 - 1000

>1000

JUSTIFIED NOT JUSTIFIED
NOT JUSTIFIED
NOT JUSTIFIED NOT JUSTIFIED
JUSTIFIED NOT JUSTIFIED
NOT JUSTIFIED SEE EQUATION 1
JUSTIFIED
JUSTIFIED NOT JUSTIFIED SEE EQUATION 2
JUSTIFIED
JUSTIFIED
JUSTIFIED SEE EQUATION 3
JUSTIFIED
JUSTIFIED
JUSTIFIED

EQUATION 1:
Justified if net 8-hour ped vol. > (1650 – (0.45V8))
EQUATION 2:
Justified if net 8-hour ped vol. > (0.00001 V82 - 0.146V8 + 800)
EQUATION 3:
Justified if net 8 hour ped vol. > (340 – (0.0094V8)
% Justification = ((net 8 hour pedestrian volume)/(Equation 1, 2 or 3 as appropriate)) x 100%

Table 17 – Pedestrian Delay Justification 6B
NET TOTAL 8 HOUR VOLUME OF DELAYED PEDESTRIANS

NET TOTAL 8 HOUR
VOL. OF TOTAL
PEDESTRIANS
<200

<75

75 - 130

>130

NOT JUSTIFIED

NOT JUSTIFIED

200 - 300

NOT JUSTIFIED

>300

NOT JUSTIFIED

NOT JUSTIFIED
JUSTIFIED IF VOL. OF PEDS.
> (240 - (0.55 x VOL. OF
TOTAL PEDS))
JUSTIFIED

% Justification = ((net 8 hour delayed pedestrian volume) / (threshold volume for justification)) x 100%
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APPENDIX C
Town Of Aurora- IPS Warrant

APPENDIX D
Town of Oakville – Draft Warrant

WARRANTS AND CRITERIA FOR THE IMPLEMENTATION
OF A INTERSECTION PEDESTRIAN SIGNALS (IPS)
IN THE TOWN OF OAKVILLE
Warrant
IPS – Traffic control signal systems implemented for dedicated pedestrian crossings. It
may be approved if it can be clearly established that the following three (3) minimum
warrants are satisfied.
1. A plot on the “Graph For Intersection Pedestrian Signal Evaluation” indicates the
location as being within the warranted zone. Note: the number of unassisted children,
seniors and disabled persons must be multiplied by a factor of 2.
2. The location is more than 160 metres from the nearest traffic signal, control sign or
IPS for a roadway with a posted maximum speed limit of 50 km/hr. or less, or 215
metres from the nearest traffic signal, control sign or IPS for a roadway with a posted
maximum speed limit of 60 km/hr.
3. In the case of an IPS established primarily for elementary school children (children
aged up to 13 years or up to Grade 8), it is shown that everything possible has been
done to arrange the routing of the children to and from the school at the most logical
crossing point; and further, that the location is a regular school crossing point where
school patrols will be maintained on all necessary occasions during regular school
hours.
Note:
i.

Under certain conditions, establishment of an IPS may be considered in order to assist
the crossing of pedestrians adjacent to playgrounds, swimming facilities, winter
sports facilities, etc.; and further, certain institutional requirements such as homes for
the aged, school facilities for the handicapped, etc., may be given special
consideration. Whenever such special locations are established, they shall conform as
nearly as possible and practical to the warrants established for IPSs.

ii. Notwithstanding any of the foregoing warrants, all IPS installations will meet the
requirements of the Highway Traffic Act, RSO 1990 as amended.

Criteria
The foregoing minimum warrants for the installation of an IPS set forth conditions under
which installations will normally be justified. However, there will be situations arising
where an IPS may not be the most satisfactory solution to the problem; therefore, with
minimum warrants met, an IPS may be warranted upon discriminate decision with due
recognition of the following criteria:
a) A location at an off-set intersection should be avoided.
b) The location is unsuitable where advertising signs or other objects are overpowering
distractions to the motorists.
c) The traffic volumes on the side street should be sufficiently low to not meet the
Town’s warrant for full signals.
d) It should not be placed on a road with a posted speed limit in excess of 60 km/hr.
e) A “NO STOPPING” zone shall be established 30 metres before and after an IPS on
both approaches to the facility.
f) If sight visibility of motorists and pedestrians is limited due to horizontal or vertical
alignment of the roadway or other obstructions, an IPS should not be installed.
g) It should not be located where it is impossible to effectively install the necessary
control devices as prescribed by the Highway Traffic Act.
h) It should not be considered as a solution to a pedestrian problem when crossing
limited access roadways or their interchange ramps.

Graph for Intersection Pedestrian Signal Evaluation
-Volume Warrant500

8 Hour Pedestrian Volume

450
400
350
300
250

WARRANTED
ZONE

200
150
100

NOT
WARRANTED

50
0

0

1

2

3

4

5

6

8 Hour Traffic Volume (1000x)

7

8

9

10

STAFF REPORT

STAFF REPORT
APPENDIX C

