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1.0

Introduction

1

1.1

Background

Pedestrian crossings present one of the greatest challenges for members of a community.
The challenge is created by the two modes of travel, pedestrians and motor vehicles,
which share a particular part of the roadway – often at peak periods of the day. The issues
associated with pedestrian crossing activities generally create considerable emotional
concern within the community, especially when certain members of the community
experience pedestrian-vehicle conflicts, accidents, near-misses, or if drivers feel that they
must wait excessive periods of time. These conflicts have recently been discussed at the
regular monthly meetings of the Town of Sackville Council Meetings, where one
particular pedestrian crosswalk, located on Main Street at Mount Allison University
(Provincial Road #940) has raised concerns among members of the community and some
members of the Town Council. Briefly, there is concern for the amount of time that
vehicles must wait for large numbers of pedestrians to cross Main Street at the crossing
from the main campus to the residence section and student meal hall. There is also
concern that some pedestrians, in an attempt to allow vehicles to proceed, waive them
through the intersection, yet this creates conflicting behaviours between other drivers and
pedestrians.

Off to Classes: the 8:25 a.m. peak crossing period and traffic delays
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1.2

Problem Statement

The Town of Sackville has requested that a study be completed to determine if there are
identifiable pedestrian and vehicle safety and timing improvements that can be made at
the Main Street-Mount Allison Pedestrian Crossing location, based on an analysis of
current daily patterns of pedestrian and vehicle travel behaviour. In short, this study will
analyze pedestrian and vehicle flow, peak time traffic flows, and average wait-times for
vehicles, with recommendations for possible improvements to the area.
1.3

Objectives of the Study

The Town of Sackville has requested that the study address the following key objectives:
•

An analysis of vehicle and pedestrian traffic (number counts) over the course of a
normal day, especially during peak periods in the morning, mid-day and evening
meal periods.

•

An analysis of the times and numbers of Mount Allison students residing on
campus and the timing of meal hall hours that may have an impact on pedestrian
flow across Main Street at peak meal hours.

•

An analysis of the university class schedules, with an indication of the number of
students moving to classes at each time of the day and taking into consideration
the various Monday/Wednesday/Friday and Tuesday/Thursday course schedules.

•

An analysis of pedestrian traffic between residences, classes and meal hall to
determine if such schedules affect the vehicle traffic flow during these periods. If
traffic is delayed during these peak periods, what is the length of time of the delay
and how many vehicles are affected?

•

What are the observed behaviours associated with both vehicles and pedestrians at
this site? Do vehicles follow provincial highway regulations by yielding the right
of way to pedestrians? Are drivers operating vehicles in a safe and appropriate
fashion? Do pedestrians generate potential conflicts or confusion due to their
behaviour at this crossing?

•

Do other universities experience similar situations? If so, what measures have
been taken to address pedestrian-vehicle conflict and delays?
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2.0

Background Research

2.1

Previous Studies, Literature Review and Interviews

Previous research reports commissioned by the Town of Sackville were reviewed to
determine the extent to which past issues at this geographic location may have been an
issue. The most closely related study was conducted by FGA Consultants Limited in
April, 2000. A brief summary is presented here:
The study conducted by FGA Consultants Ltd. was designed to find viable solutions to
the pedestrian/motorist congestion problems on Main Street. The overload in pedestrian
traffic was thought to be in large part because of the opening of Jennings Dining Hall on
the north side of Main Street, while lectures were held on the south side. The concern was
that this new, centralized meal hall would cause an increased number of students crossing
Main Street, especially during meal times.
The data for the previous study was collected over two separate days: March 8th, and
March 22nd, 2000. The first day of data collection was shortly after Jennings Hall opened,
while the second was two weeks later, after vehicular travel patterns had a chance to
stabilize. The counts were completed at three separate times of day: between 7:00 a.m.
and 10:00 a.m.; 11:00 a.m. and 1:00 p.m.; and 4:00 p.m. and 6:00 p.m.
It should be noted that a similar study was conducted by Touchie Engineering Ltd. on
April 12th, 1999 under the same time frame and premise; only 1471 pedestrians were
recorded in that area. After the opening of Jennings, this number increased drastically.
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These previous studies had a series of different tables and location reference points
documenting the data collected during fifteen minute intervals at each crossing along
Main Street. However, the backbone of the study focused on the pedestrian crossing in
front of the Avard-Dixon Building, linking the north and south sides of campus. This
location is also where the most significant pedestrian/motorist conflicts occurred.
It is noted that the 2000 survey recorded over 3300 pedestrians crossing Main Street; over
3000 of these did so using the crosswalk in front of Avard Dixon (more then 89% of total
pedestrians). The next most frequented crosswalk only amounted to 161 pedestrian
crossings. It should also be noted that the times of day with the highest number of
pedestrians using the crossing were normally at meal times or at the beginning of the day,
when students were trying to get to class. Between the survey in 1999 and that in 2000,
the pedestrian traffic increased by 229%.
As the 2000 survey was being conducted, it became clear that motorists were being
delayed, specifically at the crossing in front of the Avard-Dixon Building. For example, it
was documented that motorist lineups could reach anywhere from eight to fifteen
vehicles deep during peak crossing hours, and that motorists could potentially be stopped
for extended periods of time, yet specific time delay data were not recorded.
The 2000 report suggested that some other form of pedestrian signage and control would
be appropriate to minimize delays to both pedestrians and motorists. The options of either
an overpass or underpass were noted as being extremely expensive and sometimes
rendering themselves ineffective. The report also saw these two options as not being
applicable to the Main Street crossing situation.
Another suggestion was that of a special crosswalk, similar to the one currently at the
Main Street/King Street intersection. If this type of device was to be installed at the
location near the Avard-Dixon- South-side Residence crossing, it would have to be
redesigned in order to create a minimum wait-time to be specified, when the lights would
stop flashing and when they could be initiated again. This would be necessary because, at
peak hours, pedestrian traffic at the crossing would be so high that the lights would rarely
stop flashing, thus increasing vehicular wait-times. These increased periods of stop times
could potentially frustrate motorists, resulting in safety concerns for pedestrians who may
decide to cross whether the lights are flashing or not. If this type of crosswalk was to be
installed, it would be necessary to inform students of the change and the rules that would
be associated with it.
A further solution suggested by the 2000 report was the installation of a controlled
pedestrian signal with stop lights for motorists and those wishing to cross. Usually, this
type of device is only installed when there is a cross street involved, but the previous
report stated this could still be applied because of such high pedestrian numbers. With
this particular device, both pedestrians and motorists would be more likely to obey the
rules and there would be less frustration from the drivers. However, pedestrians are
subject to increased delays in this situation.
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The last suggestion from the report is the use of a crossing guard. It should be noted that
the report only suggests the usage of a crossing guard until the proper crosswalk device is
installed. Further, the crossing guard would only be appropriate during peak hours.
The report’s final position on the pedestrian crossing issue is the recommendation that a
pedestrian signal device be considered as the permanent solution. The report states that
the increased number of students crossing from the south side of campus to the north
side, and vice-versa, warrants some form of change. However, with a change in the
crosswalk type in such a high-volume location, the student population should be
informed of the new rules and regulations that accompany it. It was noted that the
installation of such a device would require the approval of the New Brunswick
Department of Transportation.
None of the recommendations of the 2000 survey were implemented, yet it was many of
these same concerns that have prompted the Town of Sackville to consider the situation
again in 2006.
---------------Beyond the 2000 study, a number of other traffic studies, pedestrian survey safety
manuals, as well as various traffic engineering manuals were consulted, including the
Manual of Uniform Traffic Control Devices for Canada (MUTCD) and the Pedestrian
Crossing Control Manual for Canada, as published by the Transport Association of
Canada. The Manual of Uniform Traffic Control Devices for Canada presents the devices
and their application for pedestrian crossings with the objective of providing standards
that promote uniformity across the country. The Pedestrian Crossing Manual is intended
to augment the MUTCD for Canada by serving an interpretive function and by linking
these manuals to local standards and conditions and the fundamental concepts of traffic
control, traffic control devices and current application practices. These documents
provided a useful background for this study and they assisted with the analysis and
recommendations put forth at the end of the report.
Telephone surveys were conducted with representatives of the New Brunswick Ministry
of Transport (Safety Engineering Division), as well as the Traffic Engineering
Department for the City of Moncton. Several discussions were carried out with local
RCMP officials and the assistance of Corp. Ken Babin is gratefully acknowledged.
Finally, a number of other Canadian universities face similar situations, where large
numbers of students cross town or provincial roads in order to move from residences to
classrooms and meal facilities. Representatives from the University of Guelph, the
University of Western Ontario, the University of Waterloo, Wilfrid Laurier University,
the University of New Brunswick and the University of Prince Edward Island were
interviewed for information on the volume of traffic, wait times for vehicles and solutions
to the issues of safety and modal conflict.
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2.2

Study Area Description

The crosswalk under investigation is located on Main Street (Highway #940), which
traverses the Mount Allison University campus in an east-west direction. Main Street
dissects the Mount Allison University campus and requires students from academic
buildings, meal hall and residences to cross the street at the pedestrian crosswalk several
times each day. This crosswalk serves as the primary route for students to get to these
various locations.
Harper Hall, Windsor Hall and Campbell Hall are located on the North Side of the
campus and have a combined total of 558 student residents. Jennings, the campus meal
hall, is also located on the North Side and serves meals to all students on campus with a
meal plan. Bigalow House, Bennett House, Thornton House, Hunton House, Edwards
House, Carriage House, Bermuda House and Cuthbertson House are all located on the
South Side of campus and have a combined total of 462 residents. Residents of the south
side of campus must also cross York Street, as well as Main Street for access to the meal
hall.
A typical student that is living on the south side of campus would use the crosswalk 6
times a day, assuming that he or she eats 3 meals. Jennings Meal Hall hours are from
7:45a.m. to 8:00 p.m. on Monday to Friday and from 9:00 a.m. to 7:00 p.m. on the
weekend. Students can currently eat as many times as they wish during meal hall hours
over the course of a day. A typical North Side student would use the crosswalk upwards
of 4 to 6 times or more a day to travel to classes and extracurricular activities. The
potential crossings on any given day could potentially rise to 5000 student crossings.
Also, these crossings usually generate peak times, where students are going to class and
meal hall en masse.

Lunch period crossing and traffic build-up
7

2.3

Data Collection and Analysis

Baseline data counts of both pedestrians and vehicles were conducted at the study area
during the period between Wednesday, November 1, 2006 and Friday, November 17,
2006. Vehicle and pedestrian counts were recorded for every 5 minute interval between
the hours of 7:00 a.m. and 1:00 p.m. and 4:00 p.m. – 7:00 p.m. on Wednesday, November
1, 2006 and Thursday, November 2, 2006. A team of 5 members of the Community
Planning Process Class at Mount Allison University conducted all traffic counts,
employing a basic observational-data recording technique (total count of vehicles/5
minute interval and total count of pedestrians in the crosswalk/5 minute interval).
A second data set for wait-times was generated over a number of peak volume periods
(8:15 a.m. – 8:45 a.m., 11:15 a.m. – 1:30 p.m., 4:45 – 5:30 p.m.) over a two week period:
Wednesday, November 1, 2006, Thursday, November 2, 2206, Friday, November 3,
2006, Monday, November 6, 2006, Wednesday, November 8, 2006, Monday, November
13, 2006, Tuesday, November 14, 2006, Thursday, November 16, 2006 and Friday,
November 17, 2006. These peak hour counts were designed to count the number of
vehicles that were required to stop and wait for pedestrians to cross Main Street during
these peak periods, as well as the length of time (in seconds) that the vehicles were
required to wait before moving through the area.
Team members recorded the information on data sheets and then tallied them to create a
series of data tables and graphic displays. Wait-time data was summarized and compared
to the experiences of other towns and cities, as well as universities that share similar
pedestrian-vehicle crossing issues. Finally, the wait time traffic counts were measured
against the information supplied in the Trip Generation Manual 7th Edition, published by
the Institute of Transportation Engineers (ITE) and the Transportation Research Board’s
Highway Capacity Manual (HCM) methodology for measuring wait times and levels of
service (LOS) based on average delays per vehicle.
3.0

Results of the Study

3.1
Pedestrian and Vehicle Flow Data
All recorded data has been tabulated and analysed according to the objectives of the
study, with particular reference to the number of pedestrians crossing, the generation of
peak time crossing periods and the impact of these crossings on vehicle wait times. This
study differs significantly from previous studies, in that pedestrian-vehicle data were
gathered for each five minute period of the morning, noon and late afternoon/evening
period. In this way, the pedestrian and vehicle interactions can be studied in real time,
rather than larger blocks of total vehicle or pedestrian counts for 15 minute or periods
covering several hours. This is the only accurate method of studying the actual waiting
times being experienced by drivers. Likewise, this survey has been refined to account for
the different timetables and daily activity schedules of the university, which operates on a
Monday/Wednesday/Friday and a Tuesday/Thursday basis. Following standard traffic
survey methodologies, no data were recorded on a Friday, as this day tends not to follow
typical schedules and patterns of behaviour.
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A series of summary tables are listed below:
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Pedestrians

Number of Pedestrians

Total Pedestrian Traffic for Wednesday, November 1, 2006.
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Modal Count

Comparison of Total Modal Traffic on Wednesday, November 1, 2006.
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Vehicular Traffic

Vehicular Traffic Totals for Thursday, November 2, 2006.
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Traffic Flow - Thursday, November 2, 2006
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3.2

Data Trends and Observations

Wednesday
Overall, when observing the data it should be noted that there are peak times for both
pedestrians and vehicles. However, these peak times seem to compliment each other:
when pedestrian traffic is high, vehicle traffic seems to be lower and vice versa. On
Wednesday, November 1, while vehicular traffic is lower in the morning and higher in
the afternoon, pedestrian traffic is significantly higher in the morning and lower in the
afternoon.
There are two drastic peak times of vehicular traffic: eastbound traffic peaks at around
11:30am and westbound traffic peaks at 12:30pm. This is presumably due to a lunch
time rush. However, even at this lunch time peak, the highest count for a five minute
period is less than 60 vehicles. Another smaller peak also exists with westbound
vehicular traffic around 5:15pm, signifying people leaving the downtown core after work.
Pedestrian traffic has two major peaks also. One corresponds to morning classes which
start at 8:30am, this is the south bound peak around 8:20-8:30am (130 students). The
second major peak refers to north bound traffic, presumably students heading to meal hall
for lunch and occurs at 12:30pm (140 students). This peak at 12:30pm corresponds with
the westbound traffic peak, which suggests an area where longer wait times might occur.
It is obvious that when one compares pedestrian traffic on Wednesday with class
enrollment, peak times in pedestrian traffic correspond with class enrollment.
When one examines the graphs on total modal traffic for Wednesday morning and
afternoon, as well as the total for the day, that vehicular traffic exceeds pedestrian traffic
in all respects.
Overall, pedestrian traffic (just over 3000) is less than that of vehicular traffic (which is
close to 4000). The line graph of total traffic for Wednesday, November 1st is somewhat
misleading. It should be noted that, although it looks like pedestrian traffic exceeds
vehicular traffic due to the drastic peaks, it is obvious from all the other data presented
that this is not the case. Vehicular traffic seems to be more continuous over the day, with
a couple of small peaks. This graph also illustrates that many of the vehicular peaks
coincide with the pedestrian peaks. It is obvious then that this is where wait times are
increased, however as noted in later sections of the report, these wait times are not for
extended periods of time.
Thursday
As on Wednesday there are peak times for vehicular and pedestrian travel on Thursday.
These peak times are again complimentary, mainly not interfering with other except for a
few exceptions such as roughly 8:30 in the morning and 5:30 in the evening. This is
probably because of work hours and typical daily traffic behaviour of the drivers that are
corresponding with the class and meal hours of the students. On Thursday, both
vehicular and pedestrian traffic are higher in the morning and lower in the afternoon.
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During both parts of the day though, vehicles outnumber pedestrians. There is no major
lunchtime rush of vehicles on Thursday. The vehicle traffic stays fairly steady during the
day, except for the roughly 5:30 peak, which is for the end of the workday. The
pedestrian traffic has more peaks (5) but generally is much lower than the vehicular.
The Thursday pedestrian peaks correspond to class times (8:30, 10:00, 11:30, 1:00) and
meals (11:30 or 1:00 for lunch and 5:30 or later for dinner). There is no major
pedestrian/vehicular problem at lunch time on Thursday (as opposed to Wednesday)
since the peaks are reasonably complimentary at those times. There is however more of a
conflict around dinner time. From roughly 5:00 – 5:40 there are a few medium sized
peaks of both pedestrians and vehicles. This could result in a period of longer vehicle
wait times.
The total vehicular traffic in the morning and afternoon exceeds that of pedestrians. For
the whole day there are 3842 vehicles and 2668 pedestrians. As it was on Wednesday, the
line graph is misleading. While the pedestrians have major peaks during the day, they
also have longer periods of lulls, during which there is more vehicular traffic. This steady
stream of vehicles versus peaks of pedestrians is what causes there to be more vehicles all
day. The largest wait times should be when the vehicular and pedestrian peaks, even at
these points, as previously noted, are not excessive.
3.3

Observations of Pedestrian and Vehicle Behavior

This study has arisen out of concerns for both pedestrians and drivers. Pedestrian crossing
safety relies on the judgment exercised by pedestrians and drivers. To interact safely
requires an exchange of information between the pedestrian and the vehicle operator.
Although traffic control devices, driving regulations and proper lighting and signage can
help to promote the exchange of information, educating pedestrians and drivers is
paramount to providing a safe crosswalk intersection.
The students at Mount Allison University have become accustomed to motor vehicles
stopping at their convenience. Many Mount Allison students will walk across this
particular crosswalk without looking both ways - even if there is traffic approaching.
Analysis of the Main Street pedestrian crossing displays a “mob” mentality that develops
during peak times, where large groupings of students continue to stream across the street
without letting any vehicles to pass. It is also noted that many drivers expect students to
show some form of courtesy by allowing a series of cars to pass through the crossing
from time to time.
Students in large groups experience diffusion of responsibility; they feel that any of the
students in the group could wave on the motor vehicle and are unwilling to accept
personal responsibility. Some students offer the opportunity for motor vehicles to pass,
but this moment of opportunity is short lived as an individual from a group of people,
experiencing the “mob” mentality, rushes across, thus preventing the stream of cars to
continue. This interaction between motor vehicles and students can be extremely
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dangerous because if one student waves a car through and another student decides to
cross without looking, the motor vehicle could very easily strike a pedestrian.
Since pedestrians involved in traffic accidents are inevitably injured, safety must receive
a high priority in analyzing any pedestrian crossing issue. In this case, there is concern
being expressed on behalf of drivers who feel that they must wait an inordinately long
period of time before moving through the crosswalk area. During this study, driver
frustration and inappropriate use of their vehicles was noted, such as “nosing” their
vehicle through groups of pedestrians approaching or actually in the crosswalk, beeping
of horns, or the outright failure to stop for pedestrians in the crosswalk.
New Brunswick’s driver handbook, section 5.10, stipulates the following regulation:
a driver must yield the right a way to a pedestrian in a crosswalk or in a unmarked
crosswalk at the end of a block.
It is therefore illegal for a vehicle to move through a crosswalk area without stopping, or
proceeding because he or she believes they have waited too long. It is also illegal then,
for a student to waive cars through a crosswalk out of courtesy while there are
pedestrians in that crosswalk. Cars are required to wait until all pedestrians have crossed
no matter what the situation.
Therefore, students and motor vehicles in Sackville are not following this regulation.
Most individuals follow an informal common courtesy rule to work out their crossing
problems and behaviours. The law requires that motor vehicles, including those in
Sackville, must yield to pedestrians in any situation. However, students should also be
aware of the traffic and look both ways before crossing the street. If both motor vehicles
and pedestrians follow the rules of the road, it should be far safer for everyone and
possible accidents will be prevented.
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A pedestrian talks on a cell phone while crossing the road

Many pedestrians ignore the official crossing and prefer to “Jay-walk”
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One student waives a vehicle through, while another proceeds to cross

A frustrated driver enters the crosswalk while a student crosses
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3.4

The Issue of Vehicle Wait-times

Recent discussions in the Town have focused on a real or perceived issue associated with
the amount of time that vehicles are required to wait at the Main Street pedestrian
crosswalk while large numbers of pedestrians stream across the street. Some suggest
situations where there are long lines of vehicles waiting during these peak periods of
pedestrian traffic, with anecdotal estimates of up to five or six minutes for some vehicles
to finally maneuver their way through the crossing zone. This report is in response to
comments raised at the September 11, 2006 meeting of the Sackville Town Council that
“something must be done to deal with the issue of traffic delays and the pedestrian
crosswalk problem on Main Street at Mount Allison.”

Peak hour wait times for vehicles moving west on Main Street

Vehicle wait-times were recorded at the three peak periods of the day where pedestrians
are crossing Main Street: early morning, the noon-hour period and late afternoon. Each of
these times correspond to the flow of students between residences and the meal hall
located on the north side of Main Street, as well as the flow of students after meal times
and the arrangement of class times on Mondays/Wednesdays/Fridays (1 hour class
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periods starting at 8:30 a.m.) and Tuesdays/Thursdays (1.5 hour class periods starting at
8:30 a.m.). These periods also correspond with those periods in the normal work day
where vehicles would most likely be traveling from work to home, as well as commercial
vehicles traveling in and out of the centre of town. Such a scenario has the potential to
create conflict between pedestrians and high traffic volumes, causing delays and
increased wait-times.
The number of queued vehicles traveling east or west on Main Street, as well as the
maximum wait times (measured in seconds) was recorded during 18 different peak
pedestrian volume periods during the period between November 1, 2006 and November
17, 2006.
•

The overall pattern is one of minimum wait times for vehicles having to yield to
pedestrians in the crosswalk. 90 % of vehicles required to wait at the crosswalk do
so for less than 10 seconds.

•

7 % of vehicles required to wait at the crosswalk do so for a period between 10 20 seconds.

•

2 % of vehicles required to wait at the crosswalk do so for a period between 20 –
35 seconds.

•

1 % of vehicles required to wait at the crosswalk do so for a period of 35 – 50
seconds.

•

92 % of vehicles required to wait in a queue (2 or more vehicles) did so in a line
of 3 or fewer vehicles.

•

5 % of vehicles required to wait in a queue did so in a line of 3 – 5 vehicles

•

2 % of vehicles required to wait in a queue did so in a line of 5 – 7 vehicles

•

Just under 1 % of vehicles required to wait in a queue did so in a line of vehicles
with more than 7 vehicles, with the maximum recorded during the study period
being 9 vehicles and a maximum wait time of 48 seconds.

Level of Service (LOS) Patterns:
The Transportation Research Board methodology (Highway Capacity Manual 2000) for
un-signalized intersections, including pedestrian-vehicle crosswalk intersections, was
used as a basis for analysis of vehicle wait times and traffic congestion/queues. The Level
of Service (LOS) is based on the average delay per vehicle, where the vehicle must
decrease its speed, stop in a queue at the crossing zone, accelerate slightly to move to the
next stage position closer to the crossing, and then accelerating as it leaves the crossing
zone. Six levels of service are defined for such intersections and are designated A

25

through F, where A is the best operating condition and F is the worst. The six levels of
service are described in more detail here:

Vehicles moving east wait for crossing pedestrians
Level of Service A (LOS A)
This LOS describes traffic operations with very low vehicle delay (up to 10 seconds per
vehicle). Many vehicles do not stop at all on the intersection approaches.
Level of Service B (LOS B)
LOS B represents operations with control delay greater than 10 and up to 20 seconds per
vehicle. As might be expected, more vehicles stop than LOS A and delays are greater,
however, drivers perceive the intersection as operating at a very efficient level.
Level of Service C (LOS C)
At this level of service, the number of vehicles stopping on approaches to the crossing is
significant, although many pass through without having to stop. Average delays range
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from greater than 20 seconds to 35 seconds per vehicle. Most traffic signals in urban
areas are designed for this level of service.
Level of Service D (LOS D)
At this level of service, the influence of congestion becomes more noticeable and average
delays increase to between 35 and 55 seconds per vehicle. Longer delays may result from
some combination of unfavourable progression or high volumes of pedestrian and/or
traffic ratios.
Level of Service E (LOS E)
LOS E describes operations with an average delay of greater than 55 and up to 80
seconds per vehicle. This is considered to be the maximum range of acceptable delay and
the intersection is approaching or at capacity.
Level of Service F (LOS F)
This situation normally occurs when the arrival demand exceeds available capacity and is
considered unacceptable to most drivers. Average delay is in excess of 80 seconds. The
approaches to the crossing are over-saturated and long back-ups in traffic are common.
Often these backups influence traffic flow conditions on other streets and intersections.
Analysis
Based on this methodology, the pedestrian crosswalk on Main Street at Mount Allison
University is found to be at a Level of Service A (LOS A) level for 90 % of the day, with
minimal delay for vehicles traveling in the area – even during peak periods.
Only 7 % of the vehicles experiencing delays are in the 10 – 20 second per vehicle range,
which is LOS B.
Only 2 % of vehicles are in the LOS C range of 20 – 35 seconds/vehicle and just 1 % of
vehicles are in the LOS D range of 35 – 55 seconds/vehicle.
Based on this information, we conclude that, generally, all movements of vehicles
through the pedestrian crosswalk intersection operate at a very acceptable LOS of D or
better, with over 90% of flow at the LOS A level, with little or no delay for the vast range
of time periods over the course of the day.
The only significant time delays are found during the morning and noon-time periods,
where some vehicles are found to be waiting for up to 48 seconds before crossing the
pedestrian intersection.
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The Role of Signalized Intersections at Main/Mallard and Main/Bridge/York
It is important to note that our research found that the role of the only two signalized
traffic operations in Sackville: at the Main/Mallard and Main/Bridge/York intersections,
play a key role in the flow of traffic along Main Street. The timing of signals at these two
locations cause vehicles to queue at the traffic light on a red signal, and then release a
flow of vehicles on the green signal that then travel through the pedestrian intersection at
Mount Allison University. It is during peak periods when pedestrians are crossing that
these groupings of vehicles have to slow or stop at the pedestrian intersection. Rather
than a significant traffic delay in itself, the pedestrian crossing causes already grouped
vehicles from the two traffic lights to slow or stop at this point.

Vehicles that were stopped at Mallard/Main or Bridge/York/Main Traffic signals arrive
at the crossing en masse. This causes much of the wait time at this crosswalk.
Vehicle Speeds
Using a radar detection unit supplied by the RCMP., we measured vehicle speeds during
peak and off-peak periods at the Main Street sections that approach the pedestrian
crosswalk during the period between Monday, November 13, 2006 and Friday,
November 17, 2006. The posted speed on this section of road is 50 km/hr. The range of
vehicle speeds during peak pedestrian crossing periods ranged between 34 and 51 km/hr.
In off-peak hours, speeds ranged from 39 – 62 km/hr. For the purposes of this study, it
has been determined that vehicle speed is not a significant factor, in terms of public
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safety and wait-time/delay issues. Related driver behaviour issues are discussed
elsewhere in this report.
4.0

Observations, Discussion and Recommendations

4.1

Findings from Other Universities

Members of the research team contacted officials at several other Canadian universities,
as it was understood that many other campuses share similar pedestrian-vehicle
intersections. Indeed this is certainly the case at most universities across the country,
especially those with a significant student housing operation that has been built on the
periphery of the campus.
Most universities that find that students must traverse busy highways or streets have
tended to follow the norm of providing signalization for the cross-walk areas
experiencing the high peak-time flows. These traffic engineering responses range from
flashing cross-walk signals, similar to the one at Main and King Street, to push-button
stop lights for both vehicles and pedestrians. It must be noted that all of these other
campuses have much greater student numbers and traffic volumes.

Push-button activated crosswalk signal at Wilfrid Laurier University
The University of Western Ontario studied pedestrian and vehicle traffic patterns for over
a decade before deciding to separate vehicular and pedestrian traffic by designing and
constructing a pedestrian tunnel beneath Western Road. The University and the City of
London, as well as the Province of Ontario covered the cost of the tunnel, estimated at
$1.2 million in 2006 dollars. Earlier versions of tunnels constructed were poorly
designed, had steep stairway structures and they were universally rejected by pedestrians.
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The most recent tunnel is built on a very mild grade and is landscaped and has no
stairways. Fences were built along the roadway to divert pedestrians to the tunnel
entrance.

Pedestrian Tunnel at the University of Western Ontario (Over $1 million to construct)
Design engineers at the University of Waterloo opted for an above-ground tunnel, or
Plus-15 tunnel to allow pedestrians to cross over a busy street on the campus. The results
were less than satisfying, as many students opted to take their chances crossing at street
level. Recent crossings have reverted to the more traditional signalized street-level
crossing. Even these types of crossings can cost in the $80,000 range.
Elevated Pedestrian Tunnel at the University of Waterloo
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University of Waterloo: New pedestrian signalization (nobody uses the elevated tunnel)
Analysis
Other universities that dealt with wait-times and pedestrian safety issues experienced
significantly higher volumes of traffic and the solutions have been extremely costly and
of questionable success. For example, the University of Guelph has erected long stretches
of fences and other barriers to “funnel” pedestrians to a series of push-button stop signals
across Gordon Street. This has been an expensive response to a series of pedestrian-auto
accidents over the years. Pedestrians still tend to ignore the signals and cross at will.
In the Main Street/Mount Allison case, the idea of a push-button flashing signal or a
traffic light for this particular intersection was tested. Interviews about the results of the
study and proposed solutions being considered were posed to the Traffic Engineering and
Public Safety Office of the New Brunswick Department of Transport, as well as the
Manager of Traffic Engineering for the City of Moncton. Both individuals referenced the
Level of Service (LOS) rating for this crossing and suggested that there was an
insufficient volume of traffic at this site, as well as a minimal delay period for vehicles,
even at the peak periods for pedestrian crossings. Both individuals pointed out that a
flashing pedestrian crossing light, as well as a traffic signal, will both take over 30
seconds each time they are activated. The current situation rarely finds vehicles waiting
for periods longer than only 10 – 15 seconds. It may be argued that signal lights may
actually create longer vehicle wait-times, were they to be installed.
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4.2

Specific Findings and Focus on the Key Issues

This study has allowed for the analysis of both pedestrian and driver behaviour in a
potentially high volume, high risk pedestrian crosswalk area in Sackville. Responding to
citizen concerns over a number of traffic issues in this area, the Town of Sackville has
asked us to address a number of key issues and questions. Based on our review of the
literature, traffic engineering and behavioural studies, key expert interviews and baseline
data collection and observations, the following summary of findings and results are
matched to the objectives of the study:
1) An analysis of vehicle and pedestrian traffic (number counts) over the course
of a normal day, especially during peak periods in the morning, mid-day and
evening meal periods.
•

Pedestrian counts were consistent with the gross numbers recorded in the
earlier study completed by FGA Consultants Ltd. Total number of
approximately 3,300 pedestrians, with an estimated growth spike of up to
5000 pedestrian trips per day were recorded.

•

There are many more motor vehicles crossing the intersection that pedestrians,
with only a few key time period over the course of a day where there is
significant vehicle wait time.

2) An analysis of the times and numbers of Mount Allison students residing on
campus and the timing of meal hall hours that may have an impact on
pedestrian flow across Main Street at peak meal hours.
•

Meal hall hours and the flow of students from the south side of the campus, as
well as the exodus of all north side residences and south side residents after meal
hall creates peak-time pedestrian crossing periods on Main Street. However, none
of the recorded pedestrian flow periods are judged to be significant, in terms of
highway engineering and standardized intersection Levels of Service.

3) An analysis of the university class schedules, with an indication of the
number of students moving to classes at each time of the day and taking into
consideration the various Monday/Wednesday/Friday and
Tuesday/Thursday course schedules.
•

By analyzing pedestrian and vehicle counts on intervals of 5 minutes, this study
has been able to refine the pedestrian-vehicle interaction period in detail. There
was a much greater incidence of peak period vehicle-pedestrian interaction and
resultant wait time during the morning and noon-time periods on the
Monday/Wednesday/Friday schedule for students than that experienced on
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Tuesday/Thursday schedules. The Tuesday/Thursday schedule found higher
interaction/wait time periods in the early evening/supper peak period.
4) An analysis of pedestrian traffic between residences, classes and meal hall to
determine if such schedules affect the vehicle traffic flow during these
periods. If traffic is delayed during these peak periods, what is the length of
time of the delay and how many vehicles are affected?
•

The survey found that there are peak pedestrian periods during the morning,
mid-day and early evening periods, yet 90% vehicle wait times are for a
period of less than 10 seconds across the day.

•

The maximum wait time period is 48 seconds and vehicle queues are not any
more extensive than other traffic intersections in the town.

5) What are the observed behaviours associated with both vehicles and
pedestrians at this site? Do vehicles follow provincial highway regulations by
yielding the right of way to pedestrians? Are drivers operating vehicles in a
safe and appropriate fashion? Do pedestrians generate potential conflicts or
confusion due to their behaviour at this crossing?
•

There are a number of safety concerns created at this crossing, in terms of
both vehicle and pedestrian behaviours. Significant modal conflict arises out
of poor behaviour on the part of drivers and pedestrians. Pedestrians tend to
cross in large groups during peak periods, occasionally waiving vehicles
through the crossing. Likewise, many vehicles fail to yield the crossing to
pedestrians, often exhibiting frustration and confusion. In both cases, the
provincial road regulations are not being observed.

6) Do other universities experience similar situations? If so, what measures
have been taken to address pedestrian-vehicle conflict and delays?
•

Most other North American universities and colleges face these situations,
especially those that are located in an urban area with a major roadway
transecting the campus. Many universities and their local governments have
cooperated in addressing the issues, educating both pedestrians and drivers
and employing a range of engineering and public education techniques. All
other institutions studies exhibit significantly higher vehicle and pedestrian
numbers, yet it is acknowledged that safety must be the objective, regardless
of scale.
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4.3

Recommendations

The research team has reviewed a wide range of engineering options and public
education approaches adopted by other institutions and municipalities across Canada.
However, most of these solutions are simply not feasible, given the circumstances in the
Sackville Main Street crossing situation. For instance, measures taken by other
universities, such as a pedestrian overpass or underpass to separate vehicles and
pedestrians are simply not feasible, given the low numbers and the significant budget
implications of such measures for a small university and a small town budget situation.
Simply stated, we do not believe that the pedestrian crossing situation in Sackville
warrants engineering changes of this magnitude.
Past studies conducted for the Town of Sackville have suggested a range of traffic control
devices, including flashing lights and controlled signalization technologies. As pedestrian
control issues are often emotionally charged, there can be a tendency to assume that using
more traffic control devices will resolve pedestrian safety problems. However, research
has shown that the overuse or misuse of such devises may actually reduce their
effectiveness and establish practice by precedent as compared with technically
demonstrated improvements of pedestrian crossings and locally developed solutions to
specific issues. We believe this to be the case at the Mount Allison pedestrian crosswalk
on Main Street. Estimated costs of signalization range from $30,000 to $120,000. Based
on our analysis of the pedestrian flows and vehicle wait time situations at this location,
we believe that increased signalization would actually increase potential modal conflicts,
since pedestrians would tend not to use the pedestrian-activated signals, nor would they
respect longer delays while there was a red signal/don’t walk indicator. Likewise, any
added signalization would result in a minimum wait time of 30 seconds, which is longer
than the existing wait times for 90% of vehicles traveling through this intersection.
Based on the above comments, the research team has prepared the following set of
recommendations:
Recommendation #1: Convert this crossing to a School Zone Crossing and Employ a
Crossing Guard During Peak Pedestrian Periods
For all intents and purposes, this pedestrian crossing represents an age-specific grouping
of pedestrians with defined educational purposes, including scheduled class times and
meal time periods. Research studies indicate that such groups, on a proportional basis,
experience a higher accident rate. Because of this, schools crossings have received
additional attention in the form of specific legislation, enhancements in signage and the
delivery of trained, standardized and official crossing guards who are responsible for
student flow and overall crossing safety during specific periods of the school day
(morning, noon and end-of school periods).
We recommend that the Town of Sackville designate the Main Street pedestrian crossing
at Mount Allison University a “school crossing” and assign one of their crossing guards
to this location at the following dates and times:
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- 12 week period from the start of classes (usually the day following Labour Day
in September until the first week of December each year)
- 12 week period from the start of classes in January (usually the first week of
January until the first week of April
- Daily crossing supervision from 8:15 a.m. – 9:30 a.m., 11:15 a.m. 12:30 p.m.
and 4:15 p.m. – 5:15 p.m.
- 3.5 hours per day x 5 days per week = 17.5 hours per week
- 17.5 hours per week x 24 weeks @ $7.36 per hour = $3091.20 per year
The Town of Sackville currently employs crossing guards at several other key
areas of the Town. A crossing guard is an employee of the Town and works under
contract with the Town of Sackville. Crossing guards carry the sanction and
authority, as well as the training and appropriate markings to coordinate
pedestrian and vehicle intersections. We believe that this would be the most
effective measure that could be employed in addressing pedestrian safety and the
appropriate flow of vehicles through this area during peak periods of the day.
Ideally, the most reasonable cost of just over $3000 per year could be shared
between Mount Allison University and the Town of Sackville.
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Recommendation #2: Enhanced Crosswalk Signage and Warning Systems
Based on the acceptance of Recommendation #1, a series of recommended changes could
be made by the Town of Sackville in increasing the effectiveness of signage and
associated road and crossing markings in this new school crossing zone. Advanced
pedestrian crosswalk walk warning signs utilizing the provincially-approved reflective
“neon green” signs should replace the existing dull, non-reflective yellow warning signs.
The signs should be installed following accepted sight distance standards, between 85 –
100 m. from the crossing.

Other universities have employed a range of different signs and road markings to assist in
both driver and pedestrian education and appropriate (required) rules of the road in a
particular location. Some examples are pictured below:
Look Right! Markings
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Yield to pedestrian reminder signs and vehicle stop guides

Centre of the crosswalk warning sign
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Different textured/coloured crosswalk markings and stop lines

The current crossing has adequate lighting, yet improved crosswalk signage and road
markings would enhance safety at the intersection.
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Zebra striped road markings and embedded white reflectors would enhance the
pedestrian crossing.

Many jurisdictions now employ embedded electronic flashing devices which,
according to the manufacturer, can withstand snow ploughs.
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Recommendation #3: The Town of Sackville and Mount Allison University
should engage in an annual student and public education campaign on
crosswalk safety issues.
Each September, Mount Allison University welcomes close to 600 new residents
to Sackville. Most of these new arrivals live in a residence at Mount Allison and
they will utilize this crosswalk over 1200 times during their first year of studies.
One of the most basic ways of educating students on the importance of safety at
this crossing would be the inclusion of information during the various residence
and orientation week sessions that occur prior to the start of the term. Research
has found that public education on crossing safety and appropriate pedestrian
behaviour can result in dramatic increases in safety and accident avoidance. In
particular, students should be shown the appropriate method for crossing –
looking both ways, as they would at any other crossing in their home towns and
larger cities. While such behaviour would seem to be obvious and beyond
comment for adults, there is clear evidence that there is a significant need to do so
at this particular crossing.
Students should also be informed of their priority as a pedestrian and that they
should not “waive vehicles through” the intersection. Such a program could be
part of the residence Don and Monitor training sessions, as coordinated through
the Dean of Students. Traffic flow and regulations are almost always directed at
motorists, as there is usually no practical means for communicating with
pedestrians. In this case, Mount Allison University, as an educational institution,
has the ability to have a direct link to student pedestrians and their individual and
collective ability to lower the risk of accidents and injuries. This is the ideal
situation: to communicate with those individuals who will have repeated contact
with this particular crossing and thus, at a higher risk of injury during the daily,
repeated crossing situation.
Recommendation #4: Continued Monitoring and Enforcement
Previous studies have recommended the installation of traffic control devices at
this location, in order to deal with the potential problem of pedestrian-motorist
conflict. Our recommendation is to educate pedestrians and to place an official
crossing guard at this location during peak hours. In this way, potentially unsafe
crossings and a reduction in vehicle wait times can be achieved. We believe that
traffic control devices should not be implemented at this time, as they would
actually increase wait times and result in pedestrian avoidance and inappropriate
behaviours. At the same time, we recommend that pedestrian traffic control issues
be continually monitored by Town of Sackville officials and the RCMP, so that
appropriate changes in volumes, flows and vehicular infractions can be dealt with
as conditions change.
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