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1.0

INTRODUCTION

1.1

Scope

It is our understanding that 215 Queen St Ltd. (the ‘proponent’) is planning on
redeveloping the property located at 215 Queen Street West in Cambridge, Ontario.
Currently, the property is used for industrial purposes which includes a textile factory. The
developer is proposing to create mixed-use buildings with residential, commercial, and
office spaces. Due to the proximity of an at-grade railway crossing to the proposed
development, the City of Cambridge identified the need for a rail crossing study to be
conducted.
True North Safety Group (TNS) was retained to conduct th e required rail crossing study.
Our safety assessment consisted of the following:
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A review of the rail operational data.



An office review of the existing conditions, including the site details and their
relation to the nearby rail corridor.



On-site field investigations to measure available sightlines at the crossing, observe
overall driver behaviour and conflict potential.



Identification of potential mitigation measures to address safety concerns and
potential non-compliance with the regulations, standards, policies, and practices .
Transport Canada introduced the Grade Crossing Regulations (GCR) in November
2014. With the GCR, roadway owners and road authorities are required to ensure
that grade crossings comply with the applicable standards by the deadlines set out
in the GCR.

Study Area

The subject property is located at 215 Queen Street West in Cambridge, Ontario. An aerial
view of the subject property and its surroundings are shown in Figure 1. Queen Street
West and Winston Boulevard are both undivided, two-lane roadways with a
posted/statutory speed of 50 km/h, and are under the jurisdiction of the City of
Cambridge. Sidewalks are provided on both sides of Queen Street West and Winston
Boulevard. The sidewalks on the property driveways end at the railway corridor. One bus
route (#51) operated by Grand River Transit runs on Queen Street West. A bus stop is
located on the northeast corner of Queen Street West and Winston Boulevard
intersection.
The subject property is located immediately north of the single -track CN railway corridor
that generally runs east-west. The maximum train speed on this corridor is 25 km/h (15
mph) and there is an average daily railway movement of three train per day. The railway
data provided by CN for the subject at-grade railway crossing is provided in Appendix A.
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The crossing at the property driveway (Guelph Subdivision/Fergus Spur Mile 49.72/21.7) is
a single-track at-grade crossing. The warning devices present at the time of the inspection
consisted of a passive warning system with Railway Crossing signs. The at-grade railway
crossing is located approximately 21.5 metres north of the edge travel lanes of Queen
Street West. The road segment between the railway track and the Queen Street West has
a slope of approximately 9%. The property driveway connects to the three -leg signalized
intersection of Queen Street West and Winston Boulevard.
Table 1 summarizes the key crossing characteristics and conditions.

Subject property

Figure 1: Aerial view of the subject property (Region of Waterloo, 2018) . 1

1

https://gis.region.waterloo.on.ca, retrieved on June 30, 2020.
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Table 1: Crossing characteristics and conditions.

Location Description
Railway Authority:
Subdivision / Spur:
Mileage:

CN
Guelph Subdivision/Fergus Spur
49.72/21.73

Road Authority: TBD
Crossing Location: Winston Boulevard
Crossing ID:
TC 19155

Road Data
NB/EB
50
SB/WB
50
Number of traffic lanes
2
Design Vehicle Type *
Standard Single Unit Bus
Annual Average Daily Traffic - AADT [vpd]
Pre-emption (Yes/No)
No
n/a
Incident History

km/h
km/h

Posted Speed

1500

NB/EB
SB/WB
Road Environment
Design Vehicle Length (L)
Cross-product
Pre-emption time (s)
Design Speed

60
60
Urban
5.6

km/h
km/h
m
4,500

n/a

Trail / Railway Data
Average Annual Daily Railway Movements
Gate ascent time (s)
Gate descent time (s)
Whistling
Warning time (s)
n/a

3
n/a
n/a
n/a

Design Train Speed [mph]
Number of railway tracks
Warning System1
Warning System validation

15
1
RCS
FLB2 Required

Comments:

Sightlines
Required Stopping Sight Distance [m]

101.0

NB/EB Adequate

83.0

SB/WB Adequate

Minimum Sightlines along the Rail Line (DSSD) [m]

67

Insufficient

Minimum Sightlines along the Rail Line (DSTOPPED) [m]

67

Potential for parked vehicles on the NW corner

1
2

2.0

Railway crossign sign
Flashing lights and a bell

PROPOSED DEVELOPMENT

The proposed changes to the existing property involve converting the industrial building
into a residential and office building and constructing new retail and residential buildings.
The proposed concept plan for the redevelopment of the property located at 215 Queen
Street West in Cambridge, Ontario is showed in Figure 2.
Parking spaces will be provided both north and south of the railway track. South of the
railway track, thirty-three on-street angled parking spots are proposed along Queen Street
West. The property will also contain two trails. One trail will run along the river and
another one will connect the waterfront trail to the property’s residential and commercial
areas.
The average two-way daily traffic on the driveway and rail crossing is currently 1 ,300
vehicles per day and is projected to increase to approximately 1,500 in 2027.
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Figure 2: Concept Plan for 211 & 215 Queen Street West ( December 22, 2020).

3.0

SAFETY ASSESSMENT

3.1

Prevailing Reg ulati ons, Standards, and Gui delines

The compliance reviews of the at-grade railway crossings were conducted using the
following regulations, standards and guidelines:


Grade Crossings Regulations 2 (GCR)– to determine the requirements that road
authorities are responsible to bring into compliance by November 2021.



Grade Crossings Standards 3 (GCS) – for the technical standards related to grade
crossing surfaces, road geometry, sightlines, traffic control devices, and warning
systems.



Grade Crossing Handbook 4 – for guidance on the engineering best practices and
requirements for safety at or around grade crossings.



Manual of Uniform Traffic Control Devices for Canada (MUTCDC) 5 – for the
pavement marking requirements.



Ontario Traffic Manual Book 6 – Warning Signs 6 (OTM Book 6) – for the type and
location of warning signs.



Pedestrian Safety at Grade Crossing Guide 7 – for the determination of engineering
countermeasures to improve pedestrian safety at railway crossings.

2

Transport Canada. (July 2015). Grade crossings regulations, SOR/2014-275.
Transport Canada. (July 2014). Grade crossings standards.
4 Transport Canada. (2016). Grade Crossing Handbook, Document #12526323
5 Manual of Uniform Traffic Control Devices for Canada, Transportation Association of Canada, 1995.
6 Ministry of Transportation of Ontario. (2001). Ontario traffic manual book 6: Warning signs. St. Catharines, Canada:
Queen’s Printer for Ontario.
7 Transport Canada. (2007). Pedestrian safety at grade crossing guide (final draft).
3
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3.2



Minimum Maintenance Standards for Municipal Roadways (MMS) 8 – for the
minimum standards related to roadway and sidewalk conditions.



Standard Practice for Safe Walking Surfaces ASTM F1637 9 – which covers the
design and construction guidelines and minimum maintenance criteria for new and
existing pedestrian infrastructure. Conformance with the standards will not
alleviate all hazards but should reduce certain pedestrian risks .

Existing Conditi ons

A field investigation was conducted on July 15, 2020. Table 2 identifies the observed
safety deficiencies and the recommended remedial measures for the at-grade railway
crossing under the existing conditions. The safety issues identified in Table 2 are
deficiencies that need to be addressed regardless of the proposed development in order
to bring the crossing into compliance with the GCR and applicable standards.
Table 2: Summary of deficiencies and remedial measures.

Observations

Remedial Measures

Sight Distances
Departure Sight Distance
Parking immediately adjacent to the railway track is
permitted on the northwest corner of the at-grade
railway crossing. The vehicles parked in the vicinity of the
crossing could obstruct the visibility of a motorist stopped
at the crossing. The minimum sightline from the stopped
position to be provided along the rail line is 67 metres.
The available visibility on the southeast corner is 25
metres. Figure 3 shows the sight triangles that need to be
free of obstructions and the current issue with permitting
parking immediately adjacent to the railway track.
Approach Sight Distance - The approach sight distance
(sight distance from the stopping sight distance) is
deficient at the crossing. The minimum sightline from the
stopping sight distance to be provided along the rail line
is 67 metres. The available visibility on is 20 metres on
the southeast corner of the crossing (Figure 4).

8
9

Prohibit parking on the northwest corner of the
crossing to ensure that the departure sight distance
requirements are met.

Install flashing lights to comply with the sightline
requirements, as indicated in article 21 of the GCR.

Minimum Maintenance Standards for Municipal Roadways, O. Reg. 239/02.
ASTM F1637-95, Standard practice for safe walking surfaces. (1995). West Conshohocken, PA: ASTM International.
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Signs and Road Markings
The Railway Crossing sign installed on the southbound
approach is tilted and not properly aligned (Figure 5).
A NO PARKING sign is mounted below the Railway
Crossing sign installed on the southbound approach. No
additional signs can be mounted on the Railway
Crossing sign post.
Double stop bars were not present on either of the
crossing approaches.

Re-install the Railway Crossing sign installed on the
southbound approach straight and properly aligned
towards motorists travelling south,
Remove the NO PARKING sign mounted on the
Railway Crossing sign installed on the southbound
approach, as indicated in Section 4 of the GCS.
Paint double stop bars on both approaches, as per
MUTCDC.

Roadway Geometry
The crossing surface of the railway track does not extend
0.5 metres beyond the west side of the travelled way, as
indicated in article 60 of the GCR.

Extend the crossing surface at least 0.5 metres
beyond the west side of the travelled way.

Pedestrian and Cyclist Facilities
The sidewalks on the driveway are discontinued at the
railway track.

Extend the sidewalks at the crossing to ensure a
continuous pedestrian route is provided.

Parking obstructing departure
sight distance

Figure 3: Sight triangles requirements.
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Figure 4: Obstructed approach sight distance on the northbound approach.

Figure 5: Condition of the Railway Crossing sign installed on the southbound approach .
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3.3

Future C onditions

Location of Grade Crossing - 30 m setback
Section 11.1 of the GCS indicates that “A public grade crossing where the railway design
speed is more than 25 km/h (15 mph) must be constructed so that no part of the travelled
way of an intersecting road or entranceway (other than a railway service road) , is closer
than 30 m to the nearest rail of the grade crossing. ”
This requirement indicates that an intersecting roadway/entranceway at a public grade
crossing with a design speed of more than 25 km/h cannot be closer than 30 m. This
requirement does not apply to private crossings and only applies to crossings with a
design speed of more than 25 km/h. Although this requirement does not apply to the
subject crossing, to maximize the visibility of motorists of the warning system and
oncoming trains, it is preferable to ensure that any adjacent roadway is maintained as far
as possible from the railway track.
Warning System
A warning system with flashing lights and bells will have to be installed at the crossing .
Upgrading the warning system will address the identified deficiencies with the approach
sight distance.
Departure Sight Distance
Under the current conditions, the departure sight distance was restricted by the potential
presence of parked vehicles immediately adjacent to the crossing. However, the departure
sight distance issue is expected to be addressed under the proposed conditions because
parking will no longer be permitted immediately adjacent to the at-grade railway crossing.
Stopping on Crossing Surface
Article 100 of the GCR indicates that “A road authority must take measures to ensure that
motor vehicles do not stop on the crossing surface of a public grade crossing, if there is
evidence that queued traffic regularly stops on that crossing surface ”.
Under the existing conditions, there is no evidence that traffic is regularly stopping on the
crossing surface. Considering that traffic volume is expected to increase by approximately
200 vehicles per day, the implementation of a treatment to minimize the potential of
conflicts between a train and a motorist stopped on the railway track is recommended .
The recommended treatment for this potential safety issue is the installation of a
mountable median or paved area at the side of the north-south roadway designated for
drivers to stop in for emergency parking. This treatment would be used only if there is a
vehicle stopped on the track and a train is approaching.

8
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Pedestrian Access
At an at-grade railway crossing, it is important to ensure the risk of pedestrian crossings at
undesignated locations is minimized. On the subject property, a desire line across the rail
corridor has been created between the on-street parking and the property’s residential
and commercial areas. To prevent pedestrians crossing at undesignated locations, a chain link fence should be installed along the rail corridor.

3.4

Potential Remedial Measures

To ensure the at-grade railway crossing operates under an adequate level of safety, the
priorities are to:


Minimize the risk of inbound and outbound vehicles stopping on the crossing
surface.



Provide clear visibility of the warning system, and of oncoming trains on the
approach to the crossing.



Reduce the speed of motorists on their approach to the crossing.

The following remedial measures are expected to address the above safety p riorities:


Create a stop-controlled intersection at the internal intersection with stop signs on
each approach except the northbound approach. This would reduce the risk of
inbound traffic blocking the railway track.



Install flashing lights and bells.



Reconfigure the internal intersection adjacent to the track to minimize the number
of conflict points. There are currently two access points connecting the east
parking area to the north-south internal roadway.



Locate the internal intersection adjacent to the track as far a s possible from the
rail corridor.



Install a mountable median or paved area at the side of the north-south roadway
designated for drivers to stop in for emergency parking . This treatment would be
used only if there was a vehicle stopped on the track and a train was approaching.

Figure 6 provides a sketch of the suggested treatments.
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Figure 6: Proposed Changes.
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4.0

ACTION PLAN

The recommended measures have been divided into two categories reflecting whether
they are required due to Transport Canada GCR or to accommodate the proposed
development. Table 3 provides a list of the recommended measures required as per the
GCR along with the approximate costs (low, medium, high) and the party or parties
responsible for implementing the remedial measures. The cost classifications used in
Table 3 are as follows:


Low: less than $500



Medium: $500 to $5,000



High: more than $5,000

Table 3: Summary of deficiencies and remedial measures.

Relative
Cost

Responsible
Party

Prohibit parking on the northwest corner of the crossing.

Low

Roadway Owner

Install flashing lights and bells.*

High

Rail Authority &
Roadway Owner

Re-install the Railway Crossing sign installed on the
southbound approach straight and properly aligned towards
motorists travelling south.

Low

Rail Authority

Remove the NO PARKING sign mounted on the Railway
Crossing sign installed on the southbound approach.

Low

Rail Authority

Paint double stop bars on both approaches.

Low

Roadway Owner

Extend the crossing surface at least 0.5 metres beyond the
west side of the travelled way.

Medium

Rail Authority

Extend the sidewalks at the crossing to ensure a continuous
pedestrian route is provided.

Medium

Roadway Owner

Remedial Measure

*Based on Transport Canada data, the approximate cost for installing flashing lights at a
crossing is $120,000. Note that the cost related to this improvement would be shared
between the Railway Company (CN) and the roadway owner.
Table 4 provides a list of the recommended measures to accommodate the proposed
development.
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Table 4: Summary of deficiencies and remedial measures.

Remedial Measure

Responsible
Party

Create a stop-controlled intersection at the internal
intersection with stop signs on each approach except the
northbound approach.

Roadway Owner

Reconfigure the internal intersection adjacent to the track
to minimize the number of conflict points.

Roadway Owner

Locate the internal intersection adjacent to the track as far
as possible from the rail corridor.

Roadway Owner

Install a mountable median or paved area at the side of the
north-south roadway designated for drivers to stop in for
emergency parking.

Roadway Owner

5.0

FUNDING OPPORTUNITY

Given the nature of the required and proposed remedial measures, the roadway owner
would likely be eligible for the Transport Canada funding program, as part of which safety
improvements at crossings are eligible for contributions of up t o 80% 10 of the cost of the
improvement project. The next deadline for submitting funding application s is August 1,
2021.

10

Transport Canada Rail Safety Improvement Program. https://tc.canada.ca/en/apply-rail-safety-improvementprogram-infrastructure-technology-research-rsip-itr-funding
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6.0

CONCLUSIONS

Due to the proximity of an at-grade railway crossing to the proposed development at 215
Queen Street West, the City of Cambridge identified the need for a rail crossing study to
be conducted. Our assessment of this site indicates that:
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The proposed changes to the existing property involve converting the industrial
building into a residential and office building and cons tructing new retail and
residential buildings.



To bring the existing crossings into compliance with the GCR and applicable
standards, the installation of flashing lights and bells along with minor remedial
measures will need to be implemented before August 2021.



For the installation of flashing lights and bells at the crossing, the Roadway Owner
and Rail Authority would likely be eligible to the Transport Canada funding
program, as part of which safety improvements at crossings are eligible for
contributions of up to 80%.



To accommodate the proposed development, the following remedial measures are
recommended:
o

Create a stop-controlled intersection at the internal intersection with stop
signs on each approach except the northbound approach .

o

Reconfigure the internal intersection adjacent to the track to minimize the
number of conflict points and remove the connection .

o

Locate the internal intersection adjacent to the track as far as possible
from the rail corridor.

o

Install a mountable median or paved area at the side of the north-south
roadway designated for drivers to stop in for emergency parking .
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Appendix A – CN Railway Data

