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EXECUTIVE SUMMARY 

The City of St. Albert has a strong history of making strides to improve road safety. The City is a member of the 

Capital Region Intersection Safety Partnership (CRISP), which is a collaborative working group that aims to 

reduce the frequency and severity of collisions within the Capital Region by sharing resources and expertise.  

As part of its commitment to road safety, the City saw it necessary to conduct a safety evaluation of St. Albert 

Trail and Giroux/Boudreau Road.  The primary purpose of this evaluation was to identify appropriate road 

safety engineering countermeasures that could be implemented along the two corridors to address prevailing 

safety concerns and enhance road user safety. The findings from the evaluation are included in this report, 

which summarizes the results from the study and documents the use of all relevant material governing safety 

engineering in St. Albert, as well as other documents which have been recognized as best practices in the 

transportation engineering profession. The intent of this approach was to provide the latest knowledge and 

information regarding engineering treatments that could impact the safety of road users who travel in St. 

Albert’s road network. 

In addition to the safety evaluation, this study also includes the following for both corridors: (1) operational 

analysis; (2) comprehensive collision analysis; (3) analysis of safety benefits of selected countermeasures; and 

(4) development of non-engineering related countermeasures for improved road safety. The following 

summarizes key findings from this work. 

The operational analysis revealed the following: 

 There is speeding occurring at several locations along each corridor as shown below. In each of these 

cases, the posted speed limit is 60 km/hr:  

o Giroux Rd west of Hogan Rd (85th percentile over 75 km/hr) 

o Giroux Rd west of Lockhart Dr. (85th percentile about 70 km/hr) 

o Boudreau Rd west of Bellerose Dr (85th percentile over 75 km/hr) 

o Boudreau Rd west of Sturgeon Rd (85th percentile about 70 km/hr) 

o St. Albert Trail north of Neil Ross Rd (85th percentile about 100 km/hr) 

Traffic calming can be an effective tool to reduce vehicle speeds by increasing motorists’ awareness of the 

street’s function. There are various treatments such as roundabouts, curb extensions, reduced curb radii, and 

raised median islands. However, some of these treatments are geared toward collector streets and not arterial 

streets, therefore, special analysis is required before selecting one of these treatments. Traffic calming can 

provide intangible benefits which are related to the perception of an improvement in conditions and quality of 

life. It can also provide recognizable benefits to road safety. 

 There are at least three intersections that showed inadequate intersection capacity 

o St. Albert Trail and Gervais/Hebert Rd 

o Boudreau Rd and Westwood Dr 

o Boudreau Rd and Forest Dr 

The recommendation that resulted from this analysis was the implementation of a full traffic signal for both 

Boudreau Rd/Westwood Dr, and Boudreau Rd/Forest Dr intersections.   
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The collision analysis revealed the following: 

 The majority of collisions occurred at intersections (82%), and the majority of intersection collisions 

occurred along St. Albert Trail (68% of all intersection collisions along the two corridors). 

 Most intersection and midblock collisions on both corridors occurred in the afternoon between noon 

and 18:00. 

 Rear end collisions were the most common type of collision along both corridors, accounting for about 

40% on each corridor. 

 Regarding collisions involving commercial vehicles and collisions involving vulnerable road users, these 

two types of users accounted for just over one percent of all collisions along both corridors.  

 The two intersections that showed the most concern of collision occurrence in terms of collision 

frequency and collision rates were: St Albert Trail and Gervais Rd/Hebert Rd; and St Albert Trail and 

Boudreau Rd/Giroux Rd. An additional eight intersections with significant safety problems were also 

identified and are presented in Chapter 4 of this report. 

 The most common intersection collision types were: 

o Rear end collisions (43% of total on St. Albert Trail; 43% of total on Giroux/Boudreau); 

o Left turn across path (18% of total on St. Albert Trail; 17% of total on Giroux/Boudreau); and 

o Right angle collisions (9% of total on St. Albert Trail; 9% of total on Giroux/Boudreau). 

A review of common potential causation factors and countermeasures was conducted for each of the three 

most common collision types along each corridor, which were also the predominant collision types at the top 

10 intersection locations. Table 10, Table 11, and Table 12 in Chapter 4 show typical contributing factors for 

each of the three types of collisions identified, and countermeasures to address these types of collisions. 

Regarding the road safety assessment of each corridor, the project team conducted a series of site visits in 

August 2014, September 2014, and February 2015 to capture summer, fall, and winter conditions in the study 

area. The following issues were investigated during these site visits, among others: 

 General safety and traffic engineering conditions at individual intersections and along the entire 

corridor, including road signs and markings, sight obstructions, unusual road geometry, access/exit 

points, roadside usage (parking, transit stops, etc.), roadway lighting, traffic signals, and other roadway 

infrastructure which may pose hazards to road users (poles, hydrants). 

 Presence or potential activity of vulnerable road users (pedestrians, cyclists, and other non-motorized 

road users). We walked most of the length of each corridor to ensure full consideration of these users. 

 Traffic congestion, queuing, and resulting driver behaviour.  

 Accommodation of large commercial vehicles. 

The site visits identified a total of 145 road safety issues along the two corridors. In order to rate and prioritize 

the issues for mitigation, the risk associated with each of the issues was assessed using the Collision Risk 

Assessment Method suggested in TAC’s Canadian Guide to In-Service Road Safety Reviews. The method 

combines quantitative and qualitative measures with the knowledge of the study team. The risk assessment is 

intended to provide an indication of relative safety risk and not absolute safety risk. The risk assessment 

conducted for each of these issues concluded that the majority of risks were in the Lower to Moderate risk 
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range. No issues were assessed as presenting an Extreme risk. It is recommended that the City address the 

Higher Risk issues as a first priority, followed by the Moderate issues. Lower and Minimal risk issues are 

expected to have an insignificant impact on the overall safety of the corridor; however, the City may wish to 

address them through longer-term maintenance or regular operations. 

Issues identified as having a “Higher Risk” were: 

St. Albert Trail: 

 Inadequate intersection capacity at Gervais/Hebert intersection  

 Lack of pedestrian facilities at the overpass south of Sir Winston Churchill Avenue (SWCA)  

 Pedestrians only allowed to cross on south leg of St. Albert Trail at St. Anne/Sturgeon  

 Limited line of sight for southbound drivers to see pedestrians crossing Mission  

 Limited shy distance to precast barrier south of Villeneuve  

 Limited conspicuity of far-side traffic signals on east and west approaches of Villeneuve  

 Blunt ends of pre-cast barriers facing northbound traffic at Coal Mine Rd, Everitt Dr, and Neil Ross Rd 

intersections  

Boudreau Road/Giroux Road: 

 Insufficient pedestrian crossing control in vicinity of hospital  

 End treatment hazard at bridge over river  

 Inadequate shy distance between barrier and travel lane  

 Limited visibility for westbound left-turn vehicles at SWCA due to crest curve  

 Pedestrian movements across Boudreau right at the Fraser Rd diversion  

A series of countermeasures was developed to address the various road safety issues identified for the two 

corridors. These are documented in Chapter 5 of this report. 

A summary of economic benefits associated with potential savings in collision reduction costs as reported in 

leading literature was developed for corridor-wide safety improvements. In the absence of local calibration 

factors to apply to safety performance functions (SPFs) provided in the Highway Safety Manual or jurisdiction-

specific SPFs a more detailed economic analysis was not conducted for this project.  

Non-engineering safety strategies were recommended for each of the two corridors. These strategies address 

education, encouragement, and enforcement, which can assist the City of St Albert improve road safety when 

coupled with the recommended engineering countermeasures. Some of the key recommendations include: 

 Implement Safe Journeys to School measures  

 Review snow clearing policy 

 Provide additional public education regarding winter preparation 

 Encourage lower speeds at right-turn roadways 

 Enforcement of speed, aggressive driving and following too closely 

 Evaluate the impact of protected-prohibited left-turn signal phasing 

 Enforce through vehicle speeding and running amber/red phases 

 Enforce against speeding, impaired driving and aggressive driving 

 Educate the public that there is no need for right-turning vehicles to stop at added lane terminals 

 Educate the driving public about and enforce the pedestrian right-of-way at right-turning roadways
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1 INTRODUCTION 

This report presents the findings of a comprehensive 

road safety review of St. Albert Trail and 

Giroux/Boudreau Road. This work, which was 

conducted between August 2014 and March 2015 

involved eight site visits to each corridor, resulting in 

145 recommendations for improved safety and 

operations. 

The City of St. Albert has a strong history of making 

strides to improve road safety. The City is a member 

of the Capital Region Intersection Safety Partnership 

(CRISP). CRISP is a collaborative working group that 

aims to reduce the frequency and severity of 

collisions within the Capital Region by sharing 

resources and expertise.  

The 2009 High Risk Collision Identification Report (City of St. Albert, 2010) detailed the results of a network 

screening process conducted on signalized intersections to identify high risk collision intersections within the 

City. The report identified 17 such intersections, potential problems and mitigating actions. Following this, the 

City implemented a series of engineering countermeasures identified in the 2010/2011 Treatment of High 

Collision Locations report (City of St. Albert, 2010). This work resulted in the implementation of the following 

treatments that are expected to improve the safety performance of selected locations: implementation of 

protected left turns on St. Albert Trail, signal timing adjustments (i.e., corridor coordination and increased 

amber/all red phases, placement of increased traction material, installation of pedestrian countdown units, 

intersection re-designs (i.e., adjustments to lane design and traffic control), and vehicle detection upgrades. 

In 2014, multiple actions related to signal control and 

enhanced safety were implemented, including the 

implementation of several new Protected Only Left 

Turns, increased pedestrian crossing times, and 

adjustments to enhance corridor signal coordination and 

adjust traffic signal timing plans. The City continues to 

monitor, evaluate and adjust signal timings to mitigate 

the delay from the increased safety operations.  

With changing travel demands, increased traffic growth and the development of the City’s recent 

Transportation Master Plan, which calls for a “greater focus on sustainable transportation modes - transit, 

walking and cycling”, the City saw it necessary to conduct another safety evaluation of St. Albert Trail. In 

addition, observations of increased collision frequency on St. Albert Trail and Giroux/Boudreau Road, 

confirmed the need to conduct this work including both corridors.  

The primary purpose of this project was to identify appropriate road safety engineering countermeasures that 

could be implemented along the two corridors to address prevailing safety concerns and enhance road user 

safety. This is important given potential liability issues associated with deviations from current standards or 

best practices. In the case of St. Albert, practitioners are governed by a variety of guidelines and manuals which 

Alberta Capital Region 

Traffic control locations 
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clearly document the safety issues associated with various engineering practices. For example, the Manual of 

Uniform Traffic Control Devices for Canada (MUTCDC) is one of the most important documents for Canadian 

traffic engineering practitioners. It offers guidance on traffic control device types, use, and placement for a 

variety of road authorities and jurisdictions across the nation. Two other important documents for St. Albert 

practitioners are the Transportation Association of Canada’s (TAC) Geometric Design Guide for Canadian 

Roads, and well as Alberta’s Geometric Design Guide. Both of these documents contain are intended to 

promote uniformity for highway design and to encourage the provision of safe and efficient roads for the well-

being of the travelling public.  

This report, which summarizes the results from the study, documents the use of all relevant material governing 

safety engineering in St. Albert, as well as other documents which have been recognized as best practices in 

the transportation engineering profession. The intent of this is to provide the latest knowledge and information 

regarding engineering treatments that could impact the safety of road users who travel in St. Albert’s road 

network. 

The report is divided into eight chapters. Chapter 2 presents a description of the transportation system 

associated with this study.  

Chapter 3 provides a profile of the operational characteristics of each corridor relating to traffic volumes, 

vehicle classification, vehicle speeds, and intersection capacity performance.  

Chapter 4 presents a comprehensive collision analysis addressing the temporal and geographic characteristics 

of collisions on both corridors for various road users. This chapter also presents the results of a series of conflict 

analyses conducted at various locations within the study area.    

Chapter 5 presents the results of the site visits conducted by the study team. The chapter presents the list of 

road safety issues and corresponding countermeasures to improve road safety and operations. A risk analysis 

was also conducted to identify the relative significance of each of the road safety problems identified during 

the site visits. 

Chapter 6 presents a summary of the economic benefits associated with potential savings in collision reduction 

costs as reported in leading literature. This summary refers to corridor-wide safety improvements, rather than 

location-specific improvements. 

Chapter 7 discusses non-engineering related safety strategies, and Chapter 8 presents study conclusions and 

recommendations. 
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2 TRANSPORTATION NETWORK OVERVIEW 

2.1 Roadway Network 

Two of St. Albert’s main corridors are St. Albert Trail and Boudreau Road/Giroux Road. St Albert Trail is the 

primary north-south arterial in the city, and is also Highway 2, which connects to Edmonton at the south end. 

Boudreau Road/Giroux Road is a key east-west arterial which connects with St. Albert Trail near the north end 

of the city. These are illustrated in Figure 1. A detailed description of each corridor follows. 

 
Figure 1 – Study Corridors 

St. Albert Trail is classified as an arterial and is the primary north-south roadway within the City of St. Albert 

limits. It is also called Highway 2 and is part of Canada’s National Highway System connecting to Anthony 

Henday Drive (south of which it is named Mark Messier Trail) and the city of Edmonton in the south and 

extending through St. Albert to the north. St. Albert Trail is designated as a truck route and dangerous goods 

truck route. There is a posted speed limit of 60 km/h within the study area. 
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Within the City boundaries, St. Albert Trail extends for 7.5 kilometres with fourteen signalized intersections, 

three non-signalized intersections and multiple commercial access points. The roadway cross section varies 

along the roadway from an eight lane divided (at the southernmost point) to a six lane divided (Hebert Road 

to Giroux Road / Hebert Road) to a four lane divided (north of Coal Mine Road). There are auxiliary left and 

right turn lanes at most intersections. 

Land use along the Trail is primarily commercial with a small area of low density residential backing on to the 

trail near the south end. St. Albert Trail operates as a key connection to the city of Edmonton and is used by 

both residents and county commuters passing through for daily commutes to Edmonton. 

Figure 2 illustrates the existing lane configurations, traffic control, and pedestrian crossing treatments for the 

roadways and intersections included in the St. Albert Trail corridor review. 

Giroux Road / Boudreau Road is a primary east-west arterial roadway with a four-lane divided cross-section. 

The roadway connects to St. Albert Trail near the northern limits of the City where it is called Giroux Road to 

the west and Boudreau Road to the east. It is designated as a 24-hour truck route and the area within the 

Campbell Business Park near the eastern limits of the City is also a dangerous good route. There is a posted 

speed limit of 60 km/h. 

The roadway extends for 8.8 kilometres from Ray Gibbon Drive in the west, through St. Albert Trail to Veness 

Road in the east. Along this segment length there are 16 fully signalized intersections, six pedestrian activated 

signals, nine non-signalized intersections, two firehall flashers, as well as numerous commercial and private 

access points. There are auxiliary left turn lanes at most intersections. 

Land use along the roadway is primarily low density residential with commercial and industrial service at the 

east end within the Campbell Business Park. In addition to the connection to St. Albert Trail, the corridor also 

connects to the north-south roadways of Ray Gibbon Drive and Campbell Road which both have interchange 

connections to Anthony Henday Drive. 

Figure 3 illustrates the existing lane configurations, traffic control, and pedestrian crossing treatments for the 

roadways and intersections included in the Giroux Road / Boudreau Road corridor review.  
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Figure 2 – Lane Configurations and Traffic Control Devices (St. Albert Trail) 
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Figure 3 – Lane Configurations and Traffic Control Devices (Giroux Road / Boudreau Road) 
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2.2 Transit Network 

Transit service is provided within the study area by St. Albert Transit (StAT). Service is provided through local 

routes and commuter routes. There are two Park & Ride facilities (with future plans for another facility to the 

immediate southwest of the city).  

The following two transit stations provide park and ride services:  

 St. Albert Centre Exchange is located on 
Rivercrest Crescent near the intersection of St. 
Albert Trail and St. Vital Avenue. Parking is 
allowed for transit patrons on the grounds of the 
St. Albert Centre mall parking lot but only in 
areas designated and identified for transit use. 

 Village Transit Station is located on Grange 
Drive near the intersection of St. Albert Trail and 
Gate Avenue. StAT provides approximately 350 
park and ride stalls adjacent to the station. 

 

The following commuter routes operate along St. Albert Trail throughout the study area: 

 Route 201 services the St. Albert Centre Exchange and Village Transit Station on both weekdays and 
weekends and travels to downtown Edmonton via Kingsway. 

 Routes 202 and 209 service the St. Albert Centre Exchange and Village Transit Station on weekdays 
only and travel to downtown Edmonton via NAIT and MacEwan. 

 Route 203 and 204 services the St. Albert Centre Exchange on weekdays and weekends and travels to 
the University of Alberta. Additionally, Route 203 services the Village Transit Station. 

 Route 205 services the Village Transit Station on both weekdays and weekends and travels to the West 
Edmonton Mall. 

 Routes 208 and 211 service the St. Albert Centre Exchange and Village Transit Station on weekdays 
only and travel express to downtown Edmonton. 

The following local routes operate throughout the study area: 

 Routes A4, A5, and A6 provide local service 

to the neighbourhoods of Mission, Lacombe 

East, Deer Ridge, North Ridge, and Lacombe 

Estates along Giroux Road in northwest St. 

Albert. These routes terminate at the St. 

Albert Centre Exchange on weekdays and 

the Village Transit Station on weekends. 

 Routes A7 and A8 provide local service to 
the neighbourhoods of Erin Ridge and 
Oakmont and the Sturgeon Community 
Hospital along Boudreau Road in northeast 

St. Albert Centre Bus Exchange 

Village Transit Station 



  

 

8 

St. Albert. These routes terminate at the St. Albert Centre Exchange on weekdays and the Village 
Transit Station on weekends.  

 Routes A9 and A10 provide local service to the neighbourhoods of Braeside, Woodlands, Kingswood, 
Forest Lawn, and Sturgeon along Boudreau Road in eastern St. Albert. These routes terminate at the 
St. Albert Centre Exchange and the Village Transit Station. Route 10 does not provide weekend service. 

 Routes A11, A12, and A13 provide local service to the neighbourhoods of Akinsdale, Pineview, 
Woodlands, and Campbell in eastern St. Albert. These routes terminate at the St. Albert Centre 
Exchange and the Village Transit Station. Route 12 and 13 do not provide weekend service. 

 Route A14 provides local service along St. Albert Trail between Neil Ross Road, the Sturgeon 
Community Hospital, St. Albert Centre Exchange, and Village Transit Station on both weekdays and 
weekends. 

The weekday transit system map is included in Appendix A. 

2.3 Pedestrian and Cycling Facilities 

Sidewalk and walkway design specifications are stated in the St. Albert 

Municipal Engineering Standards document. The document states that 

sidewalks shall be provided on both sides of the roadway, except for 

industrial roadways and that the City should be consulted for site-

specific sidewalk requirements in industrial and commercial zones. 

Sidewalks and walkways shall be 1.5 m wide and paraplegic ramps shall 

be provided at all intersections with walkway access. 

The St. Albert regional pathway system facilitates non-motorized users 

for recreation and transportation purposes. The regional pathway is 

typically located off-street and is a multi-use facility (no one type of 

user is to be given preference). Pathways shall be 3 m wide and connect 

individual communities. 

There are pathways provided on both sides of Giroux Road throughout its entire length and on both sides of 

Boudreau Road eastward until Westwood Drive. East of Westwood Drive there are trails provided on at least 

one side of Boudreau Road. There are pedestrian half signals provided at the following intersections: 

 Giroux Road and Recreational Trail (west of Lockhart Drive); 

 Giroux Road and Durham Avenue; 

 Boudreau Road and Ironwood Drive; 

 Boudreau Road and Westwood Drive;  

 Boudreau Road and Brunswick Crescent; and 

 Boudreau Road and Forest Drive. 

The city is also covered by an extensive recreational trail system, the recreational trail system map is included 

in Appendix A.  

 

Multi-use trail system warning sign 
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3 OPERATIONAL ANALYSIS 

This chapter provides a profile of the operational characteristics of each corridor relating to the following: (1) 

traffic volumes; (2) vehicle classification; (3) vehicle speeds; and (4) intersection capacity performance. 

 Traffic volumes: Higher traffic volumes typically result in higher collision frequencies (due to the 

increased exposure to competing road users as well as to congestion, queues and delays); however, 

whether they result in higher rates (collisions per vehicle) is more a function of other site specific 

conditions (such as the geometric and other operational characteristics of the location). For example, 

the more conflict points that exist at an intersection or the more restricted the sight distance to an 

intersection, the higher the probability that a collision will occur. On a given approach, higher traffic 

volumes are typically associated with higher rear-end collision rates, due to the increased congestion 

and queues. These collisions are typically below the average collision severity due to the collision 

configuration, the lower speeds that prevail during congested conditions and the crashworthiness of 

vehicles to withstand rear-end type impacts. As a result, collisions associated with higher traffic 

volumes are fender-benders and sideswipe same-direction collisions. Higher traffic volumes on cross-

streets typically contribute to more intersection collisions due to the increase in the number of conflict 

points that result from vehicles approaching at right angles to one another. One of the approaches to 

most significantly reduce traffic-volume-induced collisions at a particular location is to make network 

improvements that reduce traffic volumes at the subject location; these approaches include protecting 

turning movements to provide turning gaps, and grade separation. This report focuses more on 

methods to reduce collision frequencies through reducing collision rates rather than by displacing 

traffic volumes. These methods seek to address the geometric and operational issues and human 

factors identified in the analysis. 

 

 Vehicle classification: Vehicle classification indicates the proportion of vehicles of different types. A 

higher proportion of trucks takes up more road capacity and time in the intersection signal sequence, 

create longer queues; and the road system must be designed to accommodate the type of truck. 

Particular concerns arise when trucks intersect with pedestrian crossings, due to the combination of 

vehicle mass and pedestrian fragility. Therefore, operational issues related to vehicle classification are 

only identified where the proportion of trucks is particularly high, the roadway is not adequately 

designed to safely accommodate them, and if significant conflict points with pedestrians exist. Some 

of these issues can be managed through roadway upgrades, signal timing revisions and pedestrian 

crossing control and warning measures. 

 

 Vehicle speeds: Vehicle speeds are directly related to collision severity (Solomon, 1974). Therefore, 

when vehicle speeds are higher than the design or operating speed, the potential impact on safety is 

a concern. Speed variance (the range of vehicle speeds in the same traffic stream) can also deteriorate 

safety due to the friction between vehicles1 usually manifested in the form of rear end and sideswipe 

collisions and conflicts. Artificially low speed limits naturally result in lower compliance and a high 

variance. Speed limit transitions are also commonly the site of high variance and collisions; therefore, 

transition zoning needs to be carefully posted.  
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 Intersection capacity performance: Intersection capacity refers to the efficiency of movement through 

an intersection, and is a function of both the saturation flow (related to vehicle density) and delay. 

Intersections may have a poor overall capacity performance (E or F) due to a significant overall delay 

per vehicle, or because at least one movement is failing. Vehicle delays sometimes result in safety 

issues because drivers become impatient and take unnecessary risks. Operational issues have been 

noted where the overall intersection performance is Level of Service (LOS) E or F. 

The analysis presented in this chapter is based on data collected by the City of St. Albert over three consecutive 

days from Tuesday to Thursday in September and October as shown in Table 1. Almost 700,000 vehicles were 

counted and classified at these locations. 

Table 1 – Traffic Count Dates 

Count location Count Dates Total vehicles 

Giroux Road - west of Hogan Road Sept. 9 – Sept. 11, 2014 24,817 

Giroux Road - west of Lockhart Drive Sept. 2 – Sept. 4, 2014 46,047 

Giroux Road - west of Larson Avenue Sept. 2 – Sept. 4, 2014 41,392 

Boudreau Road - west of Bellerose Drive Sept. 2 – Sept. 4, 2014 56,224 

Boudreau Road - west of Sturgeon Road Sept. 9 – Sept. 11, 2014 92,731 

Boudreau Road - west of Campbell Road Sept. 9 – Sept. 11, 2014 52,351 

St. Albert Trail - south of Superstore access Sept. 23 – Sept. 25, 2014 133,590 

St. Albert Trail - north of Sterling Street Sept. 30 – Oct. 2, 2014 122,357 

St. Albert Trail - north of Boudreau Road Sept. 30 – Oct. 2, 2014 46,332 

St. Albert Trail - north of Neil Ross Road Sept. 23 – Sept. 25, 2014 53,427 

3.1 Traffic Volume 

Table 2 summarizes the count volumes for peak hourly traffic in each direction and for average daily traffic 

(ADT).  

On Giroux Road, AM peak hour volumes are greater in the eastbound direction towards St. Albert Trail. The 

traffic volumes reverse in the PM peak hour with the westbound direction having the greatest volumes. Two-

way traffic volumes are greatest just west of Lockhart Drive. 

On Boudreau Road, AM peak hour volumes are greater in the eastbound direction towards Campbell Road and 

the Anthony Henday Drive interchange. The traffic volumes reverse in the PM peak hour with the westbound 

direction having the greatest volumes. Two-way traffic volumes appear to increase further east on Campbell 

Road and towards the Anthony Henday Drive interchange. 

On St. Albert Trail, AM peak hour volumes are greater in the southbound direction towards the Anthony 

Henday Drive interchange and the City of Edmonton. The traffic volumes reverse in the PM peak hour with the 

northbound direction having the greatest volumes. Two-way traffic volumes decrease northward along St. 

Albert Trail. 
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Table 2 – Corridor Section Volumes 

Roadway Corridor Section 
AM Peak Hour PM Peak Hour Daily 

EB/NB WB/SB EB/NB WB/SB Two-way 

Giroux Road - west of Hogan Road 200 495 595 265 8,270 

Giroux Road - west of Lockhart Drive* 795 530 510 700 15,350 

Giroux Road - west of Larson Avenue 770 650 475 615 13,795 

Boudreau Road - west of Bellerose Drive 815 520 735 935 18,740 

Boudreau Road - west of Sturgeon Road* 1280 915 1180 1570 30,910 

Boudreau Road - west of Campbell Road 1510 NA 855 NA NA 

St. Albert Trail - south of Superstore access 890 1,805 2,335 1,415 44,530 

St. Albert Trail - north of Sterling Street* 645 2,015 2,065 1,215 40,785 

St. Albert Trail - north of Boudreau Road NA NA NA NA NA 

St. Albert Trail - north of Neil Ross Road 435 640 880 655 17,810 

NA (not available) - means at least one lane in the given direction did not have a complete count 

*  indicates that the 24-hour traffic profile is illustrated for this count in Figure 4. 

 

 

 

 

 

 

 

 

 

 

Traffic on Boudreau Road west of Fraser Drive 
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Figure 4 illustrates the hourly variation in weekday traffic counted for one location along each corridor. 

 

 

 
Figure 4 – Hourly Traffic Variation 
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3.2 Vehicle Class Distribution 

The counts provided by the City grouped vehicles by axle spacing. Based on discussions with City of St. Albert 

staff, the following vehicle classes are defined, based on axle spacing: 

 <= 6.4 metres     passenger vehicles (includes motorcycles, pickup trucks, vans and some      

                                             small delivery vehicles) 

 6.5 – 15.2 metres medium truck (includes buses, and 3 or 4 axle trucks) 

 > 15.2 metres  large or articulated truck (includes trucks with 5 or greater axles) 

Table 3 illustrates the vehicle class distribution at each 

of the count locations. Articulated trucks comprise less 

than one percent of the total two-way traffic on Giroux 

Road and approximately 1.5 percent on Boudreau Road. 

Articulated truck traffic volumes and percent of total 

traffic are greatest on St. Albert Trail where articulated 

trucks comprise 2.3 to 5.4 percent of the total vehicle 

traffic. At the St. Albert Trail count north of Sterling 

Street, approximately 1,400 articulated trucks per day 

were identified.  

Table 3 – Vehicle Class Distribution 

Roadway Corridor Section passenger vehicles Medium trucks Large trucks 

Giroux Road - west of Hogan Road 76.4% 22.9% 0.7% 

Giroux Road - west of Lockhart Drive 83.3% 16.0% 0.7% 

Giroux Road - west of Larson Avenue 90.3% 8.9% 0.8% 

Boudreau Road - west of Bellerose Drive 83.5% 14.8% 1.7% 

Boudreau Road - west of Sturgeon Road 86.6% 11.9% 1.5% 

Boudreau Road - west of Campbell Road 90.3% 8.2% 1.5% 

St. Albert Trail - south of Superstore access 85.5% 11.9% 2.6% 

St. Albert Trail - north of Sterling Street 82.5% 14.1% 3.4% 

St. Albert Trail - north of Boudreau Road 80.0% 17.7% 2.3% 

St. Albert Trail - north of Neil Ross Road 60.7% 33.9% 5.4% 

  

Articulated truck on St. Albert Trail 
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3.3 Speed Distribution 

Speed characteristics are influenced by many different factors (e.g., geometric design, adjacent land use, 

vehicle classification, congestion, and weather factors) and in turn influence roadway safety (among others). 

Vehicle operating speed can influence safety characteristics through several measures including, speed 

dispersion and the deviation from average vehicle operating speed, probability of being involved in a collision, 

and collision severity if a collision occurs. 

The posted speed limit throughout the study area on both corridors is 60 km/h except on St. Albert Trail north 

of Neil Ross Road where the posted speed limit transitions to 80 km/h. Table 4 presents the 85th percentile 

speeds for peak hourly traffic in each direction and for average daily traffic. In terms of vehicle operating 

speeds, 85th percentile speed is an industry standard for reporting and means that 85 out of 100 vehicles were 

recorded operating at or below the described speed. 

Table 4 – 85th Percentile Speeds (km/h) 

Roadway Corridor Section 
AM Peak Hour PM Peak Hour Daily 

EB/NB WB/SB EB/NB WB/SB EB/NB WB/SB 

Giroux Road - west of Hogan Road 76.5 78.0 74.0 78.0 74.5 78.0 

Giroux Road - west of Lockhart Drive* 69.0 69.5 72.0 70.0 71.5 69.0 

Giroux Road - west of Larson Avenue 63.0 58.0 68.0 65.5 67.5 64.0 

Boudreau Road - west of Bellerose Drive 71.5 66.5 74.5 67.5 76.0 67.0 

Boudreau Road - west of Sturgeon Road* 72.5 66.5 73.0 63.0 73.0 65.0 

Boudreau Road - west of Campbell Road 61.5 66.0 65.5 62.5 65.0 63.5 

St. Albert Trail - south of Superstore access 71.5 68.0 62.5 73.0 68.5 71.0 

St. Albert Trail - north of Sterling Street* 67.5 73.5 66.5 73.5 67.0 73.5 

St. Albert Trail - north of Boudreau Road 71.0 64.5 66.5 66.0 67.5 64.5 

St. Albert Trail - north of Neil Ross Road 99.5 101.0 98.5 101.5 98.5 101.5 

*  indicates that the cumulative speed profile distribution is illustrated in Figure 5 

In general, the lowest 85th percentile vehicle operating speeds occurred in the westbound direction on 

Boudreau Road and the highest 85th percentile vehicle operating speeds occurred in the eastbound direction 

on Boudreau Road. Figure 5 illustrates the cumulative speed distribution at one location along each corridor 

section by direction. Speed profiles for the remaining locations are included in Appendix B.  

From the speed data, the following locations were noted to have 85th percentile speeds of approximately 15 

km/h above the posted speed limit: 

 Giroux Road west of Hogan Road (both directions, all times of the day); 

 Boudreau Road - west of Bellerose Drive (eastbound traffic, during PM peak and off peak); 

 St. Albert Trail – north of Neil Ross Road (both direction, all times of the day) 
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Giroux Road – west of Lockhart Drive 

  
Boudreau Road – west of Sturgeon Road 

  
St. Albert Trail – north of Sterling Street 

  
eastbound/northbound westbound/southbound 

 
Figure 5 – Cumulative Speed Distribution 
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Further analysis led to the identification of factors which may be potentially contributing to speeding on these 

road segments.  

 Giroux west of Hogan: This road section has a high-speed suburban environment. The residential 

developments on both sides, and particularly the south side of Giroux Road are much further offset 

from the roadway than along the section east of Hogan. Therefore, drivers may feel comfortable 

travelling at higher speeds; the design speed of the road effectively rises. These higher speeds can 

result in a higher probability of loss of control, particularly in adverse weather or road surface 

conditions. The City may want to consider planting additional trees and fuller trees along the roadway 

to create a more urbanized appearance, and possibly an additional line of street trees between the 

roadway and the pathway and in the median. 

 

 Boudreau west of Bellerose: For eastbound traffic approaching this road segment, the road 

straightens for a long stretch and proceeds along a relatively long downgrade. Vehicle speeds typically 

increase gradually along a roadway with these characteristics. In addition, the gap between traffic 

signals is longer than on the previous two segments. Higher eastbound speeds may result in sudden 

braking and rear-end collisions or red-light violations on the approach to Boudreau Road. Vehicle 

speeding on this stretch can be addressed through police presence. The City may also want to consider 

implementing an advance warning flasher or other advance intersection warning well before the 

approach to encourage gradual deceleration and an increase in alertness on the approach.  

 

 St. Albert Trail north of Neil Ross: In the southbound direction, the speed limit drops from 80 km/h to 

60 km/h several hundred metres north of Neil Ross Road. The road design along this section is 

characteristic of a rural divided highway, and vehicles are treating it as such, as evidenced by the 85th 

percentile speeds of over 100 km/h along a section where the speed limit transitions between 80 and 

60 km/h. The speed variance is therefore also very high. It is suggested that the City review the speed 

zoning between Boudreau/Giroux and the first intersection north of Neil Ross Road. The appearance 

of urban features such as landscaping and use or curbs should increase closer to the Villeneuve 

intersection. The City may also wish to review the feasibility of extending the urban cross-section of 

St. Albert Trail north to Villeneuve or Coal Mine Road. 

Traffic calming can be an effective tool to reduce vehicle speeds by increasing motorists’ awareness of the 

street’s function. The Canadian Guide to Neighbourhood Traffic (TAC, 1999b) can be used as a resource to 

identify potential traffic calming countermeasures. The Guide focuses on retrofitting existing streets with 

traffic calming measures such as roundabouts, curb extensions, reduced curb radii, and raised median islands. 

However, the Guide is intended only to address collector streets and is not intended for arterial streets. Traffic 

calming can provide intangible benefits which are related to the perception of an improvement in conditions 

and quality of life. It can also provide recognizable benefits to road safety, for example, research has shown 

that area wide traffic calming can reduce collisions by 5 to 10 percent (Elvik, 2001; Bunn et al., 2004).  

Roundabouts are a specific component of the traffic calming toolbox. NCHRP Report 672 (Rodegerdts, et al., 

2010) states that roundabouts can have traffic calming effects on streets by reducing vehicle speeds using 

geometric design rather than traffic control devices or traffic volume. Consequently, speed reduction can be 

realized at all times of day and on streets of any traffic volume. While warrant procedures and requirements 

are used to determine when stop and signal controls are justified, there is no similar warranting procedure for 



  

 

17 

roundabouts. As such, engineering judgment and traffic analysis is the basis into the decision making process 

when considering roundabouts. Roundabout Guidelines published by the City of Calgary (2011) lists several 

triggers for roundabout installation including capacity deficiencies, safety issues, and traffic calming for 

reducing vehicle speeds.  

3.4 Intersection Capacity Performance 

Traffic operations at the corridor intersections during the AM and PM peak hours are reported based on the 

methodology outlined in the U.S. Transportation Research Board’s Highway Capacity Manual (HCM) 2010 

edition, using the Synchro (version 9) software package. The level of service (LOS)1, is provided for the overall 

intersection for signalized and unsignalized intersections. Pedestrian half signal intersections were modelled 

as unsignalized intersections because if no call is placed by a pedestrian the minor streets operate under stop 

sign control. The Synchro files used for this analysis were provided by the City of St. Albert. 

Figure 6 and Figure 7 illustrate the AM and PM peak hour LOS on St. Albert Trail. Figure 8 and Figure 9 illustrate 

the AM and PM peak hour LOS on Giroux and Boudreau Road. 

From the intersection capacity analysis, four intersections were noted with a Level of Service of E or F: 

 St. Albert Trail and Gervais/Hebert (PM only); 

 Boudreau Road and Westwood Drive (PM only); and 

 Boudreau Road and Forest Drive (AM and PM). 

Further analysis and on-site observations at these locations suggested the following operational issues may be 

contributing to these poor levels of service, and their potential impact on safety: 

 St. Albert Trail and Gervais/Hebert: The 

overall high volumes in all directions and 

the increase in average delay following the 

implementation of the protected 

north/south left-turn phasing contributes 

to poor LOS in the PM peak period. Other 

than the enhancements already identified 

for this location in this report, nothing 

significant can be done to improve the 

intersection capacity. It is suggested that 

the potential impact of the signal upgrades on rear-end collisions be monitored.  

 

 Boudreau Road and Westwood Drive: Due to the higher traffic volumes on Boudreau Road in the PM, 

fewer gaps are available and it is already challenging for motorists to look for traffic in both directions 

across a relatively high-speed divided roadway. There are few pedestrians in the area; therefore the 

green phase for the side streets usually does not become activated while these vehicles are waiting. 

As a result, some motorists become frustrated and accept an inadequate gap, or seek refuge in the 

                                                             

1 Highway Capacity Manual Level of Service is a measure qualifying the amount of delay experienced by motorists, 
expressed for the intersection as a whole. A more detailed explanation of HCM LOS is provided in Appendix C.  

St. Albert Trail 
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median, where they may still become exposed to through traffic or cause other vehicles to brake 

suddenly. A traffic signal warrant analysis was undertaken using TAC’s Canadian Traffic Signal Warrant 

methodologies. The intersection scored 152 points, which exceeds the threshold for a pedestrian 

signal, therefore, warranting a full traffic signal. The full warrant analysis sheets are included in 

Appendix D. 

 

 Boudreau Road and Forest Drive: This intersection scored 216 points in the signal warrant analysis, 

which exceeds the threshold for a pedestrian signal, therefore, warranting a full traffic signal. The full 

warrant analysis sheets are included in Appendix D. A full traffic signal would improve both the 

identified safety and operational issues, as is the case with the other intersections discussed above. 
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Figure 6 – 2014 AM Peak Hour Level of Service (St. Albert Trail) 
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Figure 7 – 2014 PM Peak Hour Level of Service (St. Albert Trail) 
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Figure 8 – 2014 AM Peak Hour Level of Service (Giroux Road / Boudreau Road) 
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Figure 9 – 2014 PM Peak Hour Level of Service (Giroux Road / Boudreau Road) 
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4 COLLISION ANALYSIS 

Collision data for the two corridors was provided by the City of St. Albert in two separate databases that were 

merged together to better understand the historical trends.  

Prior to Fall of 2011 hard copy police reports were sent to the City’s Engineering Department for input into a 

Microsoft Access database. In October 2011 the Province implemented its e-Collision program, which resulted 

in hard copy collision reports being sent to the Province instead of the City. This program was intended to 

consolidate collision data into a single source, provide automatically generated collision reports, and reduce 

the demand on municipal resources to manage collision data.  

While the program succeeded in reducing the City’s effort for managing collision data, it did not succeed in 

providing the necessary data review, analysis, and reporting capabilities required for the City. Consequently, 

the City has begun uploading e-Collision data since 2012 into their own Excel spreadsheets to better meet their 

needs.  

The 2012 and 2013 collision dataset used in this analysis included the following information: 

 Case number 

 Incident date and time 

 Incident location (roadway and intersecting street) 

 Intersection number 

 Primary collision event type (e.g., right angle, head on) 

 Traffic control device 

 Severity (fatality, major injury, minor injury or property damage only) 

 Objects involved in collision (i.e., vehicle, pedestrian, cyclist, truck) 

 Roadway condition 

 Collision description 

The provided dataset for collisions prior to October 2011 included the following information: 

 Case number 

 Incident date and time 

 Incident location (roadway and intersecting street) 

 Severity (fatality, major injury, minor injury or property damage only) 

 Objects involved in collision (i.e., vehicle, pedestrian, cyclist, truck) 

 Roadway condition 

 Driver 1 and 2 Action 

The collision analysis was completed using data provided by the City for the time period October 2010 – 

September 2011 (1 complete year), 2012 and 2013 (total of 3 years). This is the most recent data available at 

the time of the study.  

As noted in Chapter 1, in 2014 the City implemented multiple actions aimed at enhancing safety. These changes 

included the implementation of several new Protected Only Left Turns, increased pedestrian crossing times, 
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and adjustments to enhance corridor signal coordination and adjust traffic signal timing plans. When 

interpreting and understanding the collision analysis presented in this chapter it is important to understand 

that this analysis is based on collision trends that existed before these safety enhancements occurred. 

4.1 Data Limitations 

Prior to the start of the collision analysis, an overall data quality check was completed by the study team. The 

collision database, which was inspected for inconsistencies regarding collision characteristics, revealed that for 

many collision entries there was conflicting information provided in some of the attribute data fields. For 

example, there were some data entry issues associated with the following attribute fields: collision location, 

primary event of collision, traffic control type, and intersection number. As a result, when the collision analysis 

was conducted, the attribute field collision description was interpreted as being the most accurate and other 

attribute fields were revised within the database to become consistent with the collision description field. The 

collision description was assumed most likely to be correct because it is a statement of the event that occurred, 

the other fields are an interpretation of the event and more likely to be affected by human error or 

inconsistency in data input.  

The final collision database highlighting the revised collision entries is included electronically with this report. 

4.2 Collision Trends and Statistics 

The collision data was reviewed for each of the corridors, and for intersections vs. mid-bock segments. The 

following sections include a sample size “n” value for each of the figures produced. Note that in some instances, 

the “n” value for a particular analysis does not equal the total number of collisions in the database. This is a 

result of incomplete information associated with some collisions in the database. 

4.2.1 Collision Severity 

Table 5 summarizes the number of collisions reported on each corridor, based on the severity and whether the 

collision occurred at an intersection or mid-block. There were 129 collisions that took place at the intersection 

of St. Albert Trail and Boudreau Road. These collisions are included in both corridors, however they are only 

counted once in the ‘total intersection’ column.  

Two fatal collisions occurred within the corridors during the three year period. One fatal collision occurred at 

the intersection of St. Albert Trail and Hebert Road when a southbound vehicle turned left across the path of 

a northbound vehicle. The other fatal collision occurred when a pedestrian was struck by a vehicle at the mid-

block crossing location at Sturgeon Community Hospital. The majority of collisions occurred at intersections 

(86%), and the majority of intersection collisions occurred along St. Albert Trail (68% of all intersection collisions 

along the two corridors).  
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Table 5 – Collision Frequency by Severity (2011 – 2013) 

 
Collision Severity 

Intersections Mid-Block 
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Fatal 1 0 1 0 1 1 2 

Injury 178 112 259 29 8 37 296 

Property Damage Only 512 347 761 96 39 135 896 

Total 691 459 1,021 125 48 173 1,194 
1 Collisions that occurred at the intersection of St. Albert Trail & Giroux / Boudreau Road are counted for each corridor but are 
only included in the total once. There were a total of 129 collisions taking place at this intersection. 

4.2.2 Temporal Distribution 

Figure 10 summarizes the collision distribution by time of day, day of week, and season for both intersection 

and mid-block collisions on the St. Albert Trail and Giroux/Boudreau Road corridors. 

Most intersection and midblock collisions on St. Albert Trail occurred in the afternoon between 12:00 and 

18:00. Intersection collisions were distributed relatively evenly across the week but midblock collisions were 

most likely to occur on Friday. Intersection collisions were most likely to occur during the winter (30% of all 

collisions) or fall (28% of all collisions). Midblock collisions were most likely to occur during the fall (33% of total 

collisions). 

Boudreau Rd/Giroux Rd showed a similar pattern to that of St. Albert Trail for the hourly distribution of collision 

throughout the day. Collisions were relatively evenly distributed throughout the day of week. Similar to St. 

Albert Trail, intersection collisions were most likely to occur during the winter (32% of all collisions) or fall (28% 

of all collisions). Midblock collisions were relatively evenly distributed between seasons. 
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Figure 10 – Temporal Collision Distribution 

NOTE: Winter = December, January February; Spring = March, April, May; Summer = June, July, August; Fall = September, October, 

November 

4.2.3 Collision Type 

Figure 11 summarizes the collision type for each collision.  As the figure shows, rear end collisions accounted 

for most of the intersection and midblock collisions on St. Albert Trail (43% for intersections and 40% for 

midblock). At intersections, these were followed by left turn across path (18%) and right angle collisions (9%). 

At midblock locations, they were followed by sideswipe in the same direction collisions (18%). 

On Boudreau Rd/Giroux Rd, the most common type of collision was also rear ends, accounting for 43% of all 

collisions. At intersections these were also followed by left turn across path (17%) and right angle collisions 

(9%), and at midblock locations, they were followed by sideswipe in the same direction collisions (17%). 
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Figure 11 – Collision Type Characteristics 
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4.2.4 Driver Action 

Figure 12 summarizes the collisions characteristics by driver action. There were two types of driver actions that 

were reported in most of the intersection collisions for both corridors: (1) followed too closely (reported in 37% 

of all collisions on St. Albert Trail and 39% of all collisions on Boudreau/Giroux Road); and (2) left turn across 

path (reported in 21% of all collisions on St. Albert Trail and 21% of all collisions on Boudreau/Giroux Road).  

 

 
Figure 12 – Collision Characteristics by Driver Action 
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4.3 Intersection Performance Measures 

Analysis was completed for five collision performance measures as described in TAC’s Guideline for the 

Network Screening of Collision-Prone Locations: 

1. Collision frequency 

2. Weighted collision frequency 

3. Annual collision rate 

4. Critical collision rate 

5. Weighted critical collision rate 

In network screening of intersections, using multiple performance measures to evaluate each site can help to 

improve the understanding and confidence in interpreting the collision analyses. Three key considerations in 

selecting performance measures are described in the Highway Safety Manual (AASHTO, 2010): 

 Data availability - This refers to the typical data required for the screening analysis and includes facility 
information for establishing reference populations, collision data, and traffic volume data. The type of 
data available can limit the performance measures that can be used. 
 

 Regression to the mean (RTM) - When a location experiences a comparatively high collision frequency, 
it is statistically probable that a lower collision frequency will be observed in the following period. This 
probability is known as RTM and also applies to the statistical probability of a lower collision frequency 
period followed by a higher collision frequency period. RTM bias occurs when sites are selected for 
treatment based on a high number of observed collisions during a relatively short period of time. This 
can occur because the site’s long term collision history may be lower and countermeasures may 
actually be more effective at alternate sites. 
 

 Performance threshold - This is a value provided as a reference point for comparison of performance 
measures within a reference population. Sites can be identified as having a performance above or 
below the population performance.  

 

Table 6 identifies the data availability and stability of the performance measures. Typically, the methods that 

require more data and address RTM bias produce a more reliable understanding of the facility. None of the 

performance measures used in this analysis fully account for RTM bias. Performance measures that do account 

for RTM bias are described in the HSM. These performance measures require the use of safety performance 

functions (SPFs) and Empirical Bayes (EB) adjustments that are not currently available for St. Albert.    

Table 6 – Data Inputs and Stability of Performance Measures 

Performance 

Measure 

Number of 

collisions 

Collision 

severity 

Roadway 

categorization 

Traffic 

volume 

Accounts for 

RTM bias 

Performance 

threshold 

Collision frequency       

Weighted collision 

frequency 
      

Annual collision rate       

Critical collision rate 
    

Considers 

data variance 
 

Weighted critical 

collision rate 
    

Considers 

data variance 
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Table 7 discusses the strengths and limitations of each of the performance measures addressed in this 

section. 

Table 7 – Strengths and Limitations of Performance Measures 

Performance 

Measure 
Strengths Limitations 

Collision frequency  Simple  Does not identify low-volume collision sites 

where simple cost-effective mitigating 

countermeasures could be easily applied 

 Does not account for RTM bias 

Weighted collision 

frequency 

 Simple 

 Considers collision frequency 

 May overemphasize locations with a low 

frequency of severe collisions 

 Does not account for RTM bias  

Annual collision 

rate 

 Simple  Mistakenly prioritizes low volume, low collision 

sites 

 Does not account for RTM bias 

Critical collision 

rate 

 Reduces exaggerated effects of 

sites with low traffic volumes 

 Considers variance in collision data 

 Does not account for RTM bias 

Weighted critical 

collision rate 

 Reduces exaggerated effects of 

sites with low traffic volumes 

 Considers collision frequency 

 Considers variance in collision data 

 Does not account for RTM bias 

Adapted from: Highway Safety Manual (AASHTO, 2010) 

4.3.1 Collision Frequency 

Applying the collision frequency performance measure produces a simple ranking of sites according to total 

collisions. This method was used to initially select the top 20 collision prone locations with high collision 

frequency for further analysis. This is based on the fact that frequency alone should not be a representative of 

a “collision prone” location. 

4.3.2 Weighted Collision Frequency 

The weighted collision frequency performance measure assigns weighting factors to collisions by severity to 

develop a single combined frequency and severity score per location. The method is heavily influenced by the 

weighting factors for fatal and injury collisions. A large weighting factor for fatal collisions has the potential to 

rank sites with one fatal collision and a small number of injury or PDO collisions above sites with no fatal crashes 

and a relatively high combined number of injury and PDO collisions.  

Collision costs based on Human Capital plus direct collisions costs from the Alberta Collision Cost Study were 

used to weight collisions. Table 8 outlines the cost and weight factor for the four types of collisions.  

The following equation was used to calculate the weighted collision frequency score for each intersection: 

Score = 170 * (N collisions (Fatal)) + 7.5 * (N collisions (Injury)) + (N collisions (PDO)) 
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Table 8 – Weighting Factors 

Collision Severity Cost ($)1 Weight 

Fatal 1,850,400 170 

Injury 81,100 7.5 

PDO 10,900 1 
1 provided costs are “by collision” for Human Capital Costs + Direct Collision Costs 

Source: Collision Cost Study, Capital Region Intersection Safety Partnership, 2010 

4.3.3 Annual Collision Rate 

The collision rate performance measure normalizes the number of collisions relative to exposure (traffic 

volume) by dividing the total number of collisions by million entering vehicles (MEV) to the intersection.  

Three sources of data were used to calculate the MEV for each intersection. 

1. 3 Year Collision Rates.xlsx: This spreadsheet was provided by the City of St. Albert. This spreadsheet 

contains 2009 annual MEV estimates for 46 intersections within St. Albert, 21 of which are within the 

study area for this project.  

2. Intersection turning movement count (TMC) templates: The City of St. Albert provided intersection 

TMC spreadsheets for 22 intersections within the study area. The average daily entering vehicles for 

these intersections was calculated and then factored to produce an estimate of MEV. 

3. 2012 and 2013 Arterial Average Daily Volume and Collector Traffic Counts maps:  The City of St. 

Albert posts these annual maps on their website. Where data is available, the average daily entering 

vehicles was calculated based on the traffic volume of each link entering an intersection and then 

factored to produce an estimate of MEV.  

In cases where 2013 average daily traffic volumes were available the following formula was used to calculate 

the annual exposure: 

MEV = (Link volume (Total entering legs) /2) * 365 / 1,000,000 

If 2013 average daily traffic volumes were not 

available then traffic volume estimates from the 

2009 High Risk Collision Location Identification 

Report were directly applied.  

The following formula was used to calculate the 

annual collision rate for the 3-year study period: 

Rate = N collisions (total 2011-2013) / (MEV * 3) 

 

 

 

 

St. Albert Trail and McKenney Avenue/Bellerose Drive 
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4.3.4 Critical Collision Rate 

The critical collision rate depends on the average collision rate at similar sites (geometry and traffic control), 

the traffic volume of the individual site, and a statistical constant that represents the desired confidence level.  

The first step was to calculate the average collision rate for similar intersections. Intersections were grouped 

together based on their geometry (4-legged or 3-legged) and traffic control (signalized, all way stop control, 2-

way stop control). All intersections that were within the top 20 based on collision frequency were 4-legged 

signalized intersections. The average annual collision rate for all of these intersections was calculated as 1.00 

collisions/MEV. 

The next step was to calculate the critical collision rate curve for the network. The main feature of the critical 

collision rate curve is that the critical collision rate is higher for low volume locations, to account for the 

relatively high variability in collision rate at low volume sites. This methodology is discussed in the Canadian 

Guide to In-Service Road Safety Reviews which provides the following formula for calculating the critical 

collision rate:  

Rc = Ra + K √
𝑅𝑎

𝑀𝐸𝑉
 + 

1

2𝑀𝐸𝑉
 

Rc = Critical collision rate value for intersection specific volume 

Ra = average collision rate for the intersection type being analyzed 

MEV = vehicle volume entering the individual intersection 

K = constant (2.33 for 99 percent confidence) 

The difference between the observed collision rate and the critical collision rate was then calculated using the 

following formula: 

Rdifference = annual collision rate - Rc 

Locations with a positive Rdifference are above the critical collision rate, and can be considered higher risk. This 

approach is used to ensure that low volume locations with low collision frequencies are not deemed as 

high risk locations, particularly given the relatively high variability in collision rate at low volume sites.  

One disadvantage of this method is that, similar to the collision rate approach, there may be a change in 

critical collision rate without any safety treatment implemented at the site but merely due to a change in 

traffic volume alone. This is why it is important to use a variety of ranking techniques during a screening 

process. 

4.3.5 Weighted Critical Collision Rate 

The weighted critical collision rate combines the methodology of the weighted collision frequency and the 

critical collision rate. It uses the same formulas as the critical collision rate with the following key differences: 

Rdifference = Weighted annual collision rate - Rc 

Rc = critical weighted collision rate value for intersection specific volume 

Ra = average weighted collision rate for the intersection type being analyzed 

Locations with a positive Rdifference are above the critical weighted collision rate curve, and can be considered 

higher risk. The average annual weighted collision rate for all of these intersections was calculated as 2.69 

collisions/MEV.  
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4.3.6 Collision Summary by Intersection 

Analysis for each of the five performance measures was undertaken for the corridor intersections. Table 9 

summarizes the analysis showing the 20 intersection with the greatest collision frequency (a complete 

summary is provided in Appendix E). The network screening and collision performance measure analysis 

consistently identified the intersection of St. Albert Trail and Gervais/Hebert Road and the intersection of St. 

Albert Trail and Boudreau/Giroux Road as locations of collision occurrence concern. 

Figure 13 and Figure 14 illustrate the weighted frequency collision score at each intersection. The 10 

intersections with the highest weighted frequency collision score are identified in the figures with their 

numbered ranking. The weighted frequency collision was selected for illustration because it is easy to 

understand and illustrate, it is not any more or less important than the other performance measures discussed. 
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Table 9 – Intersection Collision Frequency Ranking (2011 – 2013) 

Intersection 

 
Collision Frequency 

Weighted 
Frequency 

Annual Collision 
Rate 

Critical Collision 
Rate Difference 

Weighted Critical 
Rate Difference 

Ranking Collisions Fatality Injury PDO Ranking Score Ranking Rate Ranking Diff. Ranking Diff. 

SAT & Gervais Rd / Hebert Rd 1 133 1 37 95 1 542.5 3 1.74 2 0.24 1 3.4 

SAT & Boudreau Rd / Giroux Rd 2 129 0 31 98 2 330.5 1 2.07 1 0.52 3 1.5 

SAT & McKenney Ave / Bellerose Dr 3 72 0 13 59 6 156.5 6 1.00 6 -0.51 8 -1.4 

SAT & Sturgeon Rd / St. Anne St 4 68 0 15 53 4 165.5 9 0.88 7 -0.61 9 -1.4 

SAT & Villeneuve Rd / Erin Ridge Rd 5 63 0 26 37 3 232 4 1.69 4 -0.03 2 2.2 

Boudreau Rd & Campbell Rd 5 63 0 13 50 8 147.5 2 1.84 3 0.09 5 0.2 

SAT & St. Vital Ave  7 62 0 14 48 7 153 8 0.96 8 -0.58 6 -1.3 

Boudreau Rd & Bellerose Dr 8 57 0 16 41 5 161 5 1.51 5 -0.20 4 0.2 

SAT & Gate Ave 9 47 0 11 36 9 118.5 11 0.86 9 -0.73 11 -1.6 

SAT & Inglewood Dr / Lennox Dr 10 41 0 11 30 10 112.5 10 0.87 10 -0.77 7 -1.4 

Boudreau Rd & SWCA 11 30 0 9 21 11 88.5 12 0.85 12 -0.89 10 -1.5 

SAT & Sterling St /Green Grove Dr 11 30 0 7 23 12 75.5 18 0.51 14 -1.06 15 -2.4 

Boudreau Rd & Sturgeon Rd 13 28 0 5 23 15 60.5 7 0.97 11 -0.85 13 -2.0 

Boudreau Rd & Hebert Rd 14 26 0 6 20 14 65 13 0.84 13 -0.95 12 -2.0 

SAT & Coal Mine Road 15 23 0 4 19 17 49 16 0.58 16 -1.11 17 -2.7 

SAT & Superstore access 16 22 0 7 15 13 67.5 20 0.36 17 -1.20 16 -2.6 

Giroux Rd & Dawson Rd / Deer Ridge Dr 17 21 0 6 15 16 60 14 0.69 15 -1.11 14 -2.1 

Boudreau Rd & Inglewood / Erin Ridge 18 15 0 2 13 21 28 17 0.57 18 -1.29 19 -3.1 

Giroux Rd & Liberton Dr / Dunbar Rd 19 14 0 2 12 23 27 15 0.59 19 -1.32 20 -3.1 

Boudreau Rd & Akins Dr / Page Dr 20 12 0 3 9 20 31.5 19 0.37 20 -1.40 18 -3.1 
NOTE: There were 38 intersections included in the Corridor Safety Review having at least one collision. Only the top 20 based on collision frequency ranking are shown in this table. The 
complete list of all 38 intersections and a further discussion of the methodology is included as Appendix E. 
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Figure 13 – Weighted Frequency Collision Score by Intersection (St. Albert Trail) 
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Figure 14 – Weighted Frequency Collision Score by Intersection (Giroux Road / Boudreau Road) 
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4.4 Top 10 Intersection Collision Locations 

As discussed in Section 4.1, analysis was completed for five collision performance measures: (1) collision 

frequency; (2) weighted collision frequency; (3) annual collision rate; (4) critical collision rate; and (5) weighted 

critical collision rate. Evaluation of these performance measures resulted in selection of the following 10 

intersections for further review: 

1. St. Albert Trail & Gervais / Hebert Road  

2. St. Albert Trail & Boudreau / Giroux Road  

3. St. Albert Trail & McKenney Avenue / Bellerose Drive 

4. St. Albert Trail & Sturgeon Road / St. Anne Street  

5. St. Albert Trail & Villeneuve / Erin Ridge Road  

6. Boudreau Road & Campbell Road  

7. St. Albert Trail & St. Vital Avenue  

8. Boudreau Road & Bellerose Drive  

9. St. Albert Trail & Gate Avenue  

10. St. Albert Trail & Inglewood / Lennox Drive 

For each of these intersections, collision and condition diagrams were developed and intersection specific 

collision trends were calculated. A summary of this information for each intersection is provided in Appendix 

F. 

4.5 Common Countermeasures for Identified Collision Types 

The analysis revealed that the most common intersection collision types are: 

 Rear end collisions (43% of total on St. Albert Trail; 43% of total on Giroux/Boudreau); 

 Left turn across path (18% of total on St. Albert Trail; 17% of total on Giroux/Boudreau); and 

 Right angle collisions (9% of total on St. Albert Trail; 9% of total on Giroux/Boudreau). 

The collision diagrams in Appendix F confirm that these are also the predominant collision types at the top 10 

intersection locations. For each collision type, common potential causation factors and countermeasures were 

reviewed to determine the extent to which they may be contributing to collisions throughout the corridors. 

Table 10, Table 11, and Table 12 show typical contributing factors for each of the three types of collisions 

identified here, and countermeasures to address these types of collisions. 
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Table 10 – Common Safety Issues and Countermeasures for Rear End Collisions 

Safety Issue Potential Countermeasures 

Poor 
visibility of 
traffic 
signals 

Rear-end collisions car occur because drivers are unable to see traffic signals sufficiently n advance 

to safely negotiate the intersection and perform the proper action4.  

At locations with a wide cross-section, large percentage of trucks and/or curved approaches, 

secondary and auxiliary signal heads can help ensure drivers can see the signal phases occurring 

and don’t have their vision blocked by large loads or lessened through angles of turning1,2. This 

countermeasure can also be effective for reducing right-angle collisions3. The City of St. Albert has 

installed secondary and auxiliary signal head displays at intersections throughout the corridor. 

Signal head display conspicuity can be improved to reduce sun glare problems and background 

distractions such as trees1. Yellow backplates and reflective tape on backboards can help increase 

conspicuity and improve nighttime visibility2. This countermeasure can also be effective for 

reducing right-angle collisions3.  

Following 
too closely 

This is the primary driver action identified in the majority of rear-end collisions. These conditions 

are typically addressed through education and enforcement measures rather than through 

engineering measures. This is discussed further in Section 7.1. 

Inadequate 
signal timing 

Insufficient amber and/or all-red (clearance) intervals can result in sudden braking, which could 

contribute to a pattern of rear-end collisions1,2,4. This countermeasure can also be effective for 

reducing right-angle collisions3.  

Effective signal progression and coordination can help reduce stop-and-go conditions and 

associated delays. Signal progression promotes platooning which can reduce rear-end collisions 

associated with speed changes4. 

The City implemented new signal timing changes during the summer of 2014 which change based 

on the time of day and season to address varying traffic and seasonal demands. 

Slippery 
pavement 

Slippery pavement can result in vehicles skidding when attempting to stop. The coefficient of 

friction is most influenced by vehicle speed, vehicle tire condition, and roadway surface condition. 

The City can improve the pavement condition to provide better skid resistance, especially during 

inclement weather. This can be accomplished by2,3,4: 

 Providing adequate drainage 

 Grooving existing pavement  

 Providing increased traction material. 

The City has recently installed increased traction material at several locations and is in the process 

of monitoring the treatments effectiveness at these locations. 

Right-turn 

geometry  

Smart channels meet the cross street at an increased angle over traditional right-turn channels. 

This provides greater safety by giving the driver a clearer view of the cross street (and reduces the 

amount drivers must turn their heads) and forcing them to slow down, effectively increasing 

stopping sight distance1.  
1 Traffic Safety Engineering Toolbox for Aging Road Users (Dilgir, Rocchi, Gibbs, & Ablett, 2009) 
2 The Canadian Guide to In-Service Safety Reviews (TAC, 2004) 
3 Traffic Engineering Handbook, 6th Edition (ITE, 2009) 
4 NCHRP Report 500: A Guide for Reducing Collisions at Signalized Intersections (Antonucci, Hardy, Slack, Pfefer, & Neuman, 2004)  
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Table 11 – Common Contributing Factors and Countermeasures for Left-turn Across Path Collisions 

Contributing 

Factor 

Potential Countermeasures 

Pavement 

marking 

conspicuity 

Implementing successful left-turn lanes include the appropriate design of all elements (length, 

width of lane, tapers) which can be accomplished using pavement markings which are visible to, 

and understandable by, the driver4. Improved pavement marking conspicuity reinforces 

channelization and turning paths, assists decision making through complex areas, and improves 

nighttime visibility1,2. This issue and countermeasure is discussed further in Section 5.0   

Lack of 

protected 

only left 

turn phase 

Left turns are widely recognized as the highest-risk movements at signalized intersections due to 

the speed of vehicles and the angles at which these collisions occur2,4. Protected left-turn phases 

significantly improve the safety for left-turn maneuvers by separating the conflicting left turn and 

through movements. The City has recently implemented protected only left turn phases for all 

northbound and southbound movements on St. Albert Trail. In addition, several eastbound and 

westbound major roadways intersecting St. Albert Trail also have protected only left-turn phases.  

A properly timed protected left-turn phase can also help reduce rear-end and sideswipe crashes 
between left-turning vehicles and the through vehicles behind them3,4. 

1 Traffic Safety Engineering Toolbox for Aging Road Users (Dilgir, Rocchi, Gibbs, & Ablett, 2009) 
2 The Canadian Guide to In-Service Safety Reviews (TAC, 2004) 
3 Traffic Engineering Handbook, 6th Edition (ITE, 2009) 
4 NCHRP Report 500: A Guide for Reducing Collisions at Signalized Intersections (Antonucci, Hardy, Slack, Pfefer, & Neuman, 2004)  

 

Table 12 – Common Contributing Factors and Countermeasures for Right-angle Collisions 

Contributing 

Factor 

Potential Countermeasures 

Poor 
visibility of 
traffic 
signals 

Right-angle collisions car occur because drivers are unable to see traffic signals sufficiently in 

advance to safely negotiate the intersection and perform the proper action4.  

At locations with a wide cross-section, large percentage of trucks and/or curved approaches, 

secondary and auxiliary signal heads can help ensure drivers can see the signal phases occurring 

and don’t have their vision blocked by large loads or lessened through angles of turning1,2. This 

countermeasure can also be effective for reducing rear-end collisions3. The City of St. Albert has 

installed secondary and auxiliary signal head displays at intersections throughout the corridor. 

Signal head display conspicuity can be improved to reduce sun glare problems and background 

distractions such as trees1. Yellow backplates and reflective tape on backboards can help increase 

conspicuity and improve nighttime visibility2. This countermeasure can also be effective for 

reducing rear-end collisions3. This issue and countermeasure is discussed further in Section 5.0.  

Inadequate 
signal timing 

Clearance intervals that are too short in duration can contribute to right-angle crashes resulting 

from signal violations4. This countermeasure can also be effective for reducing rear-end 

collisions3. The City implemented new signal timing changes during the summer of 2014 which 

change based on the time of day and season to address varying traffic and seasonal demands. 

Excessive 
Speed 

Intersection safety cameras can be an effective strategy in reducing speeding and drivers who 

intentionally disobey red signal indications3,4. This issue and countermeasure is discussed further 

in Section 5.0 and 7.0. 
1 Traffic Safety Engineering Toolbox for Aging Road Users (Dilgir, Rocchi, Gibbs, & Ablett, 2009) 
2 The Canadian Guide to In-Service Safety Reviews (TAC, 2004) 
3 Traffic Engineering Handbook, 6th Edition (ITE, 2009) 
4 NCHRP Report 500: A Guide for Reducing Collisions at Signalized Intersections (Antonucci, Hardy, Slack, Pfefer, & Neuman, 2004)  
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4.6 Vulnerable Road User Collisions 

Table 13 summarizes the number of occurrences for these collision types by corridor. Figure 15 and Figure 16 
illustrate the locations of these collisions along each corridor (1 pedestrian collision occurred on Giroux Road 
with no further location information; 1 motorcycle collision occurred on Boudreau Road with no further 
location information).  
  
Table 13 – Vulnerable Road User and Truck Collision Summary (2012-2013) 

Corridor Pedestrian Bicyclist Motorcyclist 

St. Albert Trail 1 1 2 

Giroux / Boudreau Road 4 4 1 

Total 5 5 3 

 

The analysis revealed that collisions involving vulnerable road users accounted for less than one percent of all 

collisions along the two corridors. However, in the case of St. Albert Trail, it would be reasonable to assume 

that the lack of collisions may be due to the limited exposure resulting from lack of infrastructure to 

accommodate pedestrians and cyclists. 

 
Poor sidewalk condition 

 
   Pedestrians Prohibited sign (RB-66) 

4.7 Truck Collisions 

The analysis revealed that there were 16 collisions involving trucks along the two corridors over a two year 

period (2012-2013). St Albert Trail, due to the role it plays as a major truck route, recorded most of these 

collisions (11 of 16). In total, truck collisions accounted for just over one percent of all collisions along both 

corridors  

Figure 17 and Figure 18 illustrate the locations of these collisions along each corridor (note that there were 

three truck collisions along St. Albert Trail for which specific location was not provided in the collision 

database). 
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Figure 15 – Collisions Involving a Vulnerable Road User (St. Albert Trail) 
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Figure 16 – Collisions Involving a Vulnerable Road User (Giroux / Boudreau Road) 
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Figure 17 - Collisions Involving a Truck (St. Albert Trail) 
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Figure 18 – Collisions Involving a Truck (Giroux / Boudreau Road) 
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4.8 Conflict Analysis 

Four traffic conflict studies were done as part of this project to investigate in more detail potential safety issues 

that may be contributing to collisions at key locations in the two corridors. A “traffic conflict”, sometimes 

referred to as a “close call” or “near miss” is an interaction between two or more vehicles or road users when 

one or more vehicles or road users take evasive action to avoid a collision (ITE, 2010) 

Examples of evasive action are: 

 Braking – this is the most common action (brake lights are the key indicator of braking). 

 Swerving – such as to avoid rear ending a vehicle or being sideswiped. 

 Accelerating – this most commonly applies to pedestrians, who may start walking faster or running 

to avoid a conflicting vehicle. 

Routine precautionary or gradual action such as light braking (in which no real sense of danger is present) does 

not qualify as evasive action, even if technically there would have been a collision had the action not been 

taken (precautionary action is common when braking at traffic lights to avoid colliding with stopped vehicles). 

Traffic conflicts are a source of data that can provide additional insight into the causes of collisions, since 

collisions are rare and collision reports can be incomplete or inaccurate. Specific countermeasures are not 

provided for individual conflicts in this report since the analysis did not reveal a significant number of conflicts 

for any particular intersection. 

4.8.1 Conflict Analysis Methodology 

To collect traffic conflict data, there is a prescribed procedure that must be followed, to ensure quality and 

consistency of the data, particularly when multiple observers are being utilized (ITE, 2010). The methodology 

consists of observing traffic from a specific vantage point on the approach of an intersection. The observer is 

watching for one of the evasive actions listed above. Braking is obvious from the brake lights, and from the 

sound of brakes. Severe braking is typically associated with the front bumper of the vehicle suddenly lowering 

during the braking action as well as loud screeching of brakes. 

Conflict analyses were conducted at four intersections, identified in Table 14. The method involved spending 

15 minutes on each approach leg, for a total of one hour per intersection. The following considerations were 

used to help select the conflict analysis locations: 

 Post treatment implementation period is short (eg., protected-only left turn phase) 

 No particular patterns emerge from the collision data 

 Collision patterns are observed from collision data but collision causes are not obvious (cannot be 

readily related to geometric, operational or human factors) 

 Reasons for a higher-than-average severity is not obvious 

 Congestion is not excessive but gap acceptance is the primary concern 
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Table 14 – Conflict Analysis Data 

Location Date Time Weather  

St. Albert Trail & Giroux/Boudreau Road March 11, 2015 17:45 - 18:45 Clear, dry 

St. Albert Trail & Gervais/Hebert Road March 25, 2015 15:00 - 16:00 Partly cloudy 

St. Albert Trail & Villeneuve/Erin Ridge Road March 25, 2015 16:00 - 17:00 Partly cloudy 

Boudreau Road & Bellerose Drive March 25, 2015 17:00 - 18:00 Partly cloudy 

Traffic conflict scoring is based on two factors, one that is more objective and one that is more subjective: 

 Time-to-collision (TTC) – the number of seconds before a collision would have occurred 

 Risk-of-collision (ROC) – the sense of danger involved, how likely a collision would have happened 

and how severe it might have been 

Time-to-collision zones can be estimated by the distance from the point of impact that the evasive action 

commenced and the speed limit (or operating speed) on the road in question. For example, on a road with a 

speed limit of 50 km/h, the length of a zone associated with a TTC zone of one second is 14 metres (i.e, the 

distance covered by a vehicle travelling at 50 km/hr in one second). 

The risk-of-collision can be estimated by the speed of the approaching vehicles, evidence of surprise and 

confusion, such as sound of the braking, the use of the horn, and worried expressions on the faces of the road 

users. 

Scoring is done on a scale of 1 to 3, with three being the most severe. 

Time-to-collision:         Risk-of-collision: 

 More than 2 seconds:      1 point 

 1-2 seconds:           2 points 

 0-1 second:           3 points  

 Not particularly dangerous:                1 point 

 Moderate speeding/braking/danger: 2 points 

 Severe speeding/braking/danger:  3 points 

The maximum conflict score is therefore 6. Conflicts with a score of 4 or more are considered “severe”. Since 

severe conflicts are naturally less common than minor or moderate conflicts, most conflicts will have a score 

of 2, followed by 3, followed by 4, and so on. 

The following was observed at each of the locations where conflict analyses were conducted. 

4.8.2 St. Albert Trail & Boudreau / Giroux Road 

The following two conflicts were observed at this location: 

 Conflict type: sideswipe on westbound approach 

Conflict score: 2 (TTC = 1; ROC = 1) 

Description: A vehicle was queued behind three vehicles in the WBLT lane during the permissive phase. 

The driver became inpatient and pulled out of the left-turn bay into the WB through lane. A vehicle in 

the WB through lane had to brake.  

 

 Conflict type: left-turn across path 

Conflict score: 3 (TTC = 1; ROC = 2) 
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Description: A vehicle in the EBLT lane completed its left-turn maneuver after the amber phase had 

expired. A WBT vehicle had started to enter the intersection but had to brake to allow the EBLT vehicle 

to clear the intersection. 

While conducting the conflict analysis the following observation was noted at this intersection: 

 All left-turn bays get filled up at this intersection. No conflicts were observed (although they were 

difficult to observe because the start of the left-turn bays is far from the intersection), however this 

poses a risk of rear-end collisions. This may be as a result of the time duration provided to the 

protected left-turn phases. 

4.8.3 St. Albert Trail & Gervais / Hebert Road 

There were no conflicts observed at this location during the 

analysis period. 

While conducting the conflict analysis the following 

observations were noted at this intersection: 

 The eastbound approach curb lane regularly backs up 
well beyond the next signalized intersection to the 
west. However, the inside through lane is much less 
utilized. Most vehicles tend to go through at the 
intersection and do not take the next right; therefore, 
the unbalanced lane utilization is more likely related to 
the drivers’ origin than to their destination. Improving the traffic volume balance between the lanes 
could reduce EBT delays at the intersection. A similar pattern was observed on the westbound 
approach, where the curb lane utilization is much higher. 
 

 The north/south left-turn bays get filled up nearly every phase and often spill into the adjacent through 
lane. This is related to the extended signal cycle to accommodate the longer protected phase. As traffic 
volumes increase the City will need to consider either extending these lanes or providing dual LT lanes. 
This issue is also discussed in Section 3.4. 

4.8.4 St. Albert Trail & Villeneuve / Erin Ridge Road 

The following conflict was observed at this location: 

 Conflict type: rear-end 

Conflict score: 2 (TTC = 1; ROC = 1) 

Description: A westbound vehicle in the curb lane started 

turning right; the following vehicle was following too 

closely and had to brake. 

While conducting the conflict analysis the following 

observations were noted at this intersection: 

 Signal operations at this intersection appeared 
inefficient for the traffic volumes and turning movements. 

Westbound approach lane backing up at St. Albert 
Trail and Gervais/Hebert intersection 

Pedestrian crossing St. Albert Trail at Villeneuve/Erin 
Ridge Road intersection 
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 Difficult for signal to accommodate certain pedestrian movements. In combination with the absence 
of crosswalks on some legs, it could take up to three minutes for a pedestrian to get across the 
intersection. 
 

 The E/W pedestrian phase on the north side of the intersection across both the northbound and 
southbound lanes of St. Albert Trail are at the same time – no offset. Pedestrians have to run to clear 
the second stage in the same phase; otherwise they wait more than two minutes and may be tempted 
to cross against the signal. 

 

 Southbound right-turn lane has lots of heavy trucks; this presents a concern for the pedestrian crossing 
across the right-turn channel. 

4.8.5 Boudreau Road & Bellerose Drive 

The following three conflicts were observed at this location: 

 Conflict type: left-turn across path 

Conflict score: 2 (TTC = 1; ROC = 1) 

Description: Southbound left-turn vehicle on Bellerose turned towards end of permissive phase; 

northbound through vehicle on Bellerose was approaching at high speed along downgrade. 

 

 Conflict type: left-turn across path 

Conflict score: 3 (TTC = 2; ROC = 1) 

Description: Southbound through vehicle on Bellerose was approaching at a relatively low speed; but 

northbound left-turn vehicle turned very slowly across its path, so it barely cleared. 

 

 Conflict type: left-turn across path 

Conflict score: 2 (TTC = 1; ROC = 1) 

Description: Eastbound left-turn vehicle on Boudreau was about to accept a gap in the westbound 

through vehicle stream, but then decided not to, and had to brake. 

While conducting the conflict analysis the following observations were noted at this intersection: 

 Westbound approach has high traffic volumes 

and traffic backs up well beyond fire signal. The 

westbound left-turn (WBLT) vehicles typically 

wait for two light cycles to clear the intersection. 

This might contribute to left-turn across path 

conflicts/collisions. 

 

 The large new development on the northeast 

quadrant could substantially increase traffic 

volumes at this intersection.  

 

 

 

New development at northeast quadrant of Boudreau 
Road and Bellerose Drive  
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5 ROAD SAFETY ISSUES AND COUNTERMEASURES 

Site visits were conducted by the study team to inform the geometric, operational, and human factors analyses 

of this work. The project team conducted a series of site visits on the following dates: 

 August 27th and 28th, 2014 

 September 11th, 12th and 13th, 2014 

 February 19th, 2015 

These site visits were intended to capture summer, fall, 
and winter conditions in the study area. Summer 
conditions are typically associated with increased 
presence of tourist traffic. Fall conditions show the 
presence of school and commuter traffic. Winter 
conditions identify the unique challenges posed to drivers 
as a result of snow and ice build-up on the roadway right-
of-way. The following issues were investigated during 
these site visits, among others: 
 

 General safety and traffic engineering conditions at individual intersections and along the entire 
corridor, including road signs and markings, sight obstructions, unusual road geometry, access/exit 
points, roadside usage (parking, transit stops, etc.), roadway lighting, traffic signals, and other roadway 
infrastructure which may pose hazards to road users (poles, hydrants). 

 

 Presence or potential activity of vulnerable road users (pedestrians, cyclists, and other non-motorized 
road users). We walked most of the length of each corridor to ensure full consideration of these users. 

 

 Traffic congestion, queuing, and resulting driver behaviour.  
 

 Accommodation of large commercial vehicles. 

This chapter presents a list of identified safety issues with corresponding countermeasures for their mitigation. 

For each safety issue, a risk assessment was conducted to rate and prioritize the issue for mitigation. The 

methodology followed for the risk assessment is discussed below. The remainder of this chapter contains the 

list of road safety issues and countermeasures. 

5.1 Risk Assessment  

In order to rate and prioritize the issues for mitigation, the risk associated with each of the issues was assessed. 

The Collision Risk Assessment Method suggested technique in TAC’s Canadian Guide to In-Service Road Safety 

Reviews (2004) was used. The method combines quantitative and qualitative measures with the knowledge of 

the study team. The risk assessment is intended to provide an indication of relative safety risk and not absolute 

safety risk. Absolute safety risk is more appropriately assessed through collision prediction modelling, which is 

a data-intensive task outside the scope of this project. 

 

Project team conducting site visit 
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5.1.1 Risk Elements 

The Collision Risk Assessment Method states that safety risk is a function of exposure, probability and 
consequence: 
 

 Exposure refers to the extent to which a road user would be exposed to the said risk, and therefore 
increases with volumes of the conflicting traffic, the proportion of the traffic stream exposed to the 
issue, and the distance over which the issue may be present. 
 

 Probability refers to the chances that each individual road user would face the said risk. Therefore, it 
increases with the extent of the issue (e.g., with the tightness of a curve or the severity of a sight 
distance deficiency). 

 

 Consequence refers to the likely severity of a collision, should one occur. It depends on factors such as 
the kinetic energy involved in a collision (influenced likely by vehicle size and travel speed), the 
vulnerability of road users, and the condition of the roadside (in the case of off-road collisions). 

5.1.2 Risk Assessment Framework 

The Risk Assessment Method is based on a framework that systematically considers the three risk elements, 
using the following estimation methods (TAC, 2004).  
 

 Collision Frequency is a measure of the combined exposure and probability elements. It is expressed 
as the number of expected collisions over a unit period of time. 
 

 Collision Severity is a measure of the collision consequence. It is typically categorized as fatality, major 
injury, minor injury and property damage only. 

 
Rating scales for the frequency and severity risk were developed for the study area based on historical collision 
data for the location, as well as traffic volumes and on-site observations. For intersections, the estimated 
frequency and severity were based largely on collision history. For midblock locations, the estimated frequency 
was based primarily on traffic volumes along the segment as well as geometric and observed operational 
characteristics. The frequency rating scales for location-specific issues are presented in Table 15. 
 
Table 15 – Frequency Rating for Location-Specific Issues in the Study Area 

Expected Three-Year  

Collision Frequency 

Volumes/Duration/Crossing Distance 
Frequency Rating 

5 or more Higher HIGHER 

3 to 5 Average MODERATE 

2 or less Lower LOWER 

For the corridor-wide issues, because they apply along most of the corridor or at several locations, the total 
corridor collisions was used as a reference, in conjunction with corridor volumes and the duration of exposure. 
The frequency risk assessment scale is shown for the corridor-wide issues in Table 16. 
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Table 16 – Frequency Rating for Corridor-Wide Issues in the Study Area 

Expected Three-Year  

Collision Frequency 

Volumes/Duration/Crossing Distance 
Frequency Rating 

50 or more Higher HIGHER 

20 to 49 Average MODERATE 

Less than 20 Lower LOWER 

The resulting severity rating scales based on the types of collisions in the two corridors for both location-

specific and corridor-wide issues are presented in Table 17. 

Table 17 – Severity Rating 

Typical Collision Types 
Other Typical Collision 

Characteristics 
Expected Severity Severity Rating 

Pedestrian, cyclist, 
motorcyclist, head-on, 
off-road, right angle 

Large trucks combined with high 
speeds, roadside hazards 

Fatality or Serious 
Injury 

HIGHER 

Left-turn, high speed 
rear end 

Moderate to high speeds 
combined with VRU or truck 
traffic 

Minor Injury MODERATE 

Low speed rear end, 
right turn 

Lower speeds, passenger 
vehicles only 

Property Damage Only LOWER 

 
To illustrate the application of the risk assessment framework to issues identified, consider two examples: (1) 
an intersection location; and (2) a midblock location (segment). 
 
(1) Long northbound queues on St. Albert Trail at Gervais/Hebert Intersection:  

 The frequency rating for this situation was deemed to be “higher” because there are more than 5 
collisions per 3 years (11 in total on the northbound approach), and because northbound traffic 
volumes are substantial on both St. Albert Trail and from the AHD on-ramp. 
 

 The severity rating was deemed to be “lower” because all 11 collisions resulted in property damage 
only, which is typical of rear-end/sideswipe collisions at traffic signals. 
 

(2) Lack of pedestrian facilities at the overpass south of Sir Winston Churchill Avenue (SWCA): 

 The frequency rating for this case was deemed to 
be “moderate” due to the high volume of traffic 
(even though pedestrian volumes are relatively 
low), suggesting that if a pedestrian faced this 
issue, there is a very real possibility of a collision 
occurring. 
 

 The severity rating was deemed to be “high” 
because of the vulnerability of pedestrians and 
the relatively high vehicle speeds along St. Albert 
Trail (i.e., the high probability of major injury, 
should a collision occur). 

 Sidewalk ends on northbound St. Albert Trail at Sir 
Winston Churchill overpass 
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5.1.3 Combined Risk Rating 

The collision frequency and severity ratings are then combined to determine the safety risk associated with 
each road safety issue. The combined risk rating scale is shown in Table 18. This scale allows for the 
prioritization of lower frequency/higher severity issues with higher frequency/lower severity issues. 
 
Table 18 – Combined Risk Rating Matrix 

Frequency Rating 
Severity Rating 

LOWER MODERATE HIGHER 

LOWER Minimal Risk Lower Risk Moderate Risk 

MODERATE Lower Risk Moderate Risk Higher Risk 

HIGHER Moderate Risk Higher Risk Extreme Risk 

The previous examples are used to illustrate the application of the combined risk rating scale: 

(1) Long northbound queues on St. Albert Trail at Gervais/Hebert Intersection:  

 The higher severity rating and lower frequency rating combine to represent an overall risk rating of C, 

described as a “moderate” risk level. 

 

(2) Lack of pedestrian facilities at the overpass south of SWCA: 

 The moderate frequency and higher frequency ratings combine to represent an overall risk rating of 

D, described as a “higher” risk level. 

Table 19 shows a summary of the total number of issues identified for each corridor and the severity rating. 

There were 72 site-specific issues identified on St. Albert Trail, 54 site-specific issues identified on the Boudreau 

Road/Giroux Road corridor, and 20 corridor wide issues, resulting in 146 issues overall. 

Table 19 – Summary of Issues by Risk Level  

 Number of safety issues 

Risk Rating 
St. Albert Trail 

Site Specific 

Boudreau/Giroux 

Site Specific 

Corridor-wide 

(both corridors) 
Total issues 

Minimal Risk 9 3 2 14 

Lower Risk 30 31 8 69 

Moderate Risk 24 14 10 48 

Higher Risk 9 5 0 14 

Extreme Risk 0 0 0 0 

TOTALS 72 53 20 145 

5.2 Site Visits Results 

This section presents the results of the site visits with respect to the identification of safety issues, risk level 

assessment and potential countermeasures. To the extent possible, a reference is provided for each identified 

countermeasure. However, it was not always possible to have a reference assigned to each countermeasure. 

The reason for this was that the basis for the countermeasure was engineering expertise and there were no 

publications which contained the exact description of the recommended countermeasure. In these situations, 

the basis for the countermeasure is identified as “expert knowledge”. The most common references used to 

justify the recommended countermeasures are: 
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 TAC (1999a), Geometric Design Guide for Canadian Roads  

 AASHTO (2010), Highway Safety Manual  

 Alberta Infrastructure and Transportation (2007), Roadside Design Guide  

 TAC (2014), Manual of Uniform Traffic Control Devices  

 Alberta Infrastructure and Transportation (1999), Highway Geometric Design Guide  

 AASHTO (2011), Roadside Design Guide 

 U.S. Transportation Research Board special publications 

5.2.1 St. Albert Trail Corridor Issues 

The site visits identified 15 corridor-wide safety issues.  Most of the issues involved traffic operations and 

geometric design aspects, which can be mitigated with simple treatments. In addition, the recent installation 

of protected left turn signals at various locations is expected to mitigate some of the collision problems at these 

locations, resulting in further improvement to road safety. The majority of risks were in the Lower to Moderate 

risk range. No corridor-wide issues were assessed as presenting a Higher or Extreme risk.   

The following are general observations which apply throughout the corridor. Details about location-specific 
safety issues are included in Section 5.2.3.  
 
General Geometric Design Issues 

 There is limited accommodation for pedestrians throughout the corridor, and where there is 
accommodation, in many instances, there are opportunities for improvement. In some cases, the 
sidewalk is directly adjacent to the travel lanes and/or is too narrow to properly accommodate 
pedestrians.  
 

 There is no accommodation for cyclists along this 
corridor.  While not many cyclists were observed using 
the corridor, the reason for this low level of use may be 
the lack of proper facilities. 
 

 The design of right turn channels throughout the corridor 
is incompatible with pedestrian safety. The radius of 
these channels is too large and the lanes are too wide, 
which encourages drivers to speed up instead of slow 
down upon exiting St Albert Trail on these channels. 
 

 The large number of access points to private property 
throughout the corridor is of concern. Access 
management is important in order to reduce the number 
of potential conflicts and hence potential collisions.  
 
 
 
 
 
 

Lack of pedestrian facilities on St. Albert Trail 
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General Traffic Operations Issues 

 Pavement markings and traffic signals throughout the corridor need increased conspicuity. In the case 
of signals, for example, having black signal heads (as opposed to yellow backplates) decreases their 
visibility, particularly for older people. Yellow reflective tape on the black backboard can also help 
improve nighttime visibility.   
 

 The orientation, use, and location of certain traffic signs and 
push buttons need attention, particularly to improve 
consistency throughout the corridor. One traffic sign, in 
particular, which is not properly installed throughout the 
corridor is the ADDED LANE sign (WA-35), which is oriented 
perpendicular to what its recommended orientation should be, 
according to the MUTCDC.  
 

 There was observed inconsistency in signal timing (including 
phase sequence). In particular, there is an undesirable split 
between the walk and the pedestrian clearance intervals – the 
clearance interval is too short to allow pedestrians to 
successfully cross at a comfortable walking speed.  

 

 There is inadequate time for pedestrians to cross St Albert 
Trail (especially seniors). At some locations a walking speed 
of 1.3 m/s would be required to successfully cross St Albert 
Trail. The latest recommendation in the MUTCDC is that a 
walking speed of 1.0 m/s be used for signal timing purposes 
(0.9 m/s if at least 20 percent of people crossing at a given 
site are seniors). 
 

 

 In many instances there are no advance warning signs regarding the presence of pedestrians and in 
some cases, there are no pedestrian crosswalks at right turn channels. In addition, there are instances 
where curb ramps are missing, which would prevent people with disabilities to safely access these 
facilities. 
 

 The lane designation signs (e.g., RB-41, RB-45 and others of the same 
family) installed throughout the corridor are not visible enough given 
the driver workload on this corridor.   

 

 All or most right turn channels are marked with a DOUBLE ARROW 
sign (WA-17). Alberta Transportation (2008) recommends that in 
these cases, the OBJECT MARKER sign (WA-36) be used. 

 

 Stop signs (RA-1); Right Turn Only signs(RB-14-R)/No Left turn signs 
(RB-11-l) missing from many (30+) exits from businesses in both NB and SB on St. Albert Trail (mostly 
SB). Potential for wrong-way movements. Install stop signs and right turn only or no left turn signs as 
required. 

 
 
 

Improperly orientated WA-35 sign 

Pedestrian crossing St. Albert Trail 

Double Arrow sign (WA-17) 
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General Infrastructure Maintenance Issues 

 During the winter site visit, there were many 
sidewalks and bus stops observed that were icy 
and snow covered. This results in slip and fall 
safety hazards. Snow and ice should be removed 
from sidewalks and bus stops. 

 

 There was ponding water in a number of 
locations, at intersections and across curb ramps. 
In spring freeze/thaw conditions this results in ice 
covered sections. Curb and gutter should always 
be clean to allow appropriate drainage. 
 

 There is extensive rutting along the corridor, including at right turn channels.  This poses a problem 
for pedestrians, particularly the elderly or people with disabilities, when crossing these facilities. 
 

 There may be some reduced pavement friction issues at some locations. It is important to continue to 
monitor the effectiveness of increased traction material placement to determine if decreases in 
collision volumes are recognized. 

5.2.2 Boudreau Road and Giroux Road Corridor Issues 

The site visits identified five corridor wide safety issues on the Boudreau / Giroux Road corridor.  Similar to St. 

Albert Trail, the issues involved traffic operations, geometric design aspects, and infrastructure maintenance 

which can be mitigated with simple treatments. The majority of risks were in the Lower to Moderate risk range. 

No issues were assessed as presenting a Higher or Extreme risk.   

The following are general observations which apply throughout the corridor. Details about location-specific 
safety issues are included in Section 5.2.3.  
 
General Geometric Design Issues 

 There are curb ramps missing at some locations throughout the corridor. This could result in limited 
accessibility for pedestrians with disabilities. It should be a priority to provide pedestrian curb ramps 
at all corners of the intersection where pedestrian movements are expected. 

 
General Traffic Operations Issues 

 Pavement markings and traffic signals throughout the corridor need 
increased conspicuity. This observation is similar to that for St. Albert 
Trail. Having black signal heads (as opposed to yellow backplates) 
decreases their visibility, particularly for older drivers. Yellow reflective 
tape on the black backboard can also help improve nighttime visibility.     
 

 Stop signs (RA-1); Right Turn Only signs (RB-14-R)/No Left turn signs 
(RB-11-l) are missing from many exits from businesses in both EB and 
WB on Boudreau / Giroux corridor. This results in potential for wrong-
way movements. It is recommended that the City install stop signs and 
right turn only or no left turn signs as required. 
 
 

 

Snow and ice covered sidewalk and bus stop 

Black signal backplates  
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General Infrastructure Maintenance Issues 

 Tree foliage covers a large number of traffic signs and signal 
displays throughout the corridor, which results in increased 
potential for collisions. 
 

 There was observed ponding water in a number of locations, 
at intersections and across curb ramps. In spring freeze/thaw 
conditions this results in ice covered sections. Curb and 
gutter should always be clean to allow appropriate drainage. 

5.2.3 Site Specific Issues 

The location specific safety issues, results of the risk assessment, and countermeasures are summarized in 

Figure 19 through Figure 33. The following legend items are used throughout the figures: 

Issue Type Mode of Transportation 

G – Geometric 

O – Operational 

HF – Human factors 

M – Motorized 

NM – Non-motorized (pedestrians and cyclists) 

 

 

The majority of risks are in the Lower to Moderate risk range. No issues were assessed as presenting an Extreme 

risk. Issues with a “Higher Risk” are: 

St. Albert Trail: 

 Inadequate intersection capacity at Gervais/Hebert Intersection (Issue I01-A) 

 Lack of pedestrian facilities at the overpass south of SWCA (Issue S04-C) 

 Pedestrians only allowed to cross on south leg of SAT at St. Anne/Sturgeon (Issue I06-A) 

 Limited line of sight for SB drivers to see pedestrians crossing Mission (Issue S07-B) 

 Limited shy distance to precast barrier south of Villeneuve (Issue S12-B) 

 Limited conspicuity of far-side traffic signals on east and west approaches of Villeneuve (Issue I13-I) 

 Blunt ends of pre-cast barriers facing northbound traffic at Coal Mine Rd, Everitt Dr, and Neil Ross Rd 

intersections (Issue I14-A, I15-A, and I16-A) 

Boudreau/Giroux: 

 Insufficient pedestrian crossing control in vicinity of hospital (Issue S29-A) 

 End treatment hazard at bridge over river (Issue S32-A) 

 Inadequate shy distance between barrier and travel lane (Issue S32-B) 

 Limited visibility for westbound left-turn vehicles at SWCA due to crest curve (Issue I36-A) 

 Pedestrian movements across Boudreau right at the Fraser Rd diversion (Issue S36-A) 

Foliage decreasing sign visibility  
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Figure 19 - St. Albert Trail Site-Specific Findings (Segment 1) 

 

Safety 
Issue 
Code 

Issue Type Mode 

Safety Issue 
Reference 

Photograph 
Potential Countermeasure 

Basis for 
Countermeasure G O HF M NM 

      The NB exit has two signs, Stop and Exit Only (as shown in the 
reference photograph). Potential for wrong way movements. 

Y Install a right turn only sign and move Exit Only sign upstream to 
face NB traffic to mitigate the potential for a driver entering the 
exit. 

AASHTO (2010) 

      Undesirable transition from high speed to low speed travel for 
drivers from AHD traveling northbound 

 Gateway with ‘Prepare to Stop’ (WB-5) since this is the first 
signalized intersection in transition from mainly rural to urban 

TAC (2014) A3.6.5 

      Inadequate intersection capacity  Significant improvements have already been recently 
implemented. Consider grade-separation in longer term. 

Synchro analysis 

      Long queues at intersection (NB) which drivers may not be 
expecting coming off of AHD 

 Ramp metering to downstream signal if queues spill back on 
mainline 

FHWA (2003) Ch 7 

      Pedestrians are unable to access all corners of the intersection. 
They are restricted from crossing on south side across SAT, 
which can encourage them to engage in unexpected actions 

 Allow pedestrians to cross at all approaches 
 

AT (1999) Sec C.7 

      Inadequate time for pedestrians to cross SAT (especially 
seniors); 1.3 m/s walking speed required to cross 

 Adjust signal timing to accommodate pedestrians of all ages. 
Use walking speed of 1.0 m/s if possible 

TAC (2014) Sec B4 
update 

      Undesirable split between walk and pedestrian clearance 
intervals. Clearance interval is too short to successfully cross 

 Adjust signal split by providing a short walk interval and a longer 
clearance interval; longer interval should be equal to time 
required to cross the street at a comfortable walking speed 
before a conflicting traffic movement commences 

TAC (2001) Sec B4.2.2 

      Three access points within the operational area of the NE 
quadrant of the intersection result in excessive conflict points  

Y Close the southern access, use the middle access for the gas 
station and mall 

TRB (2003) Ch 9 

      Missing lane control sign on north exit from gas station at NE 
corner of intersection (onto NB SAT) 

 Install either a ‘Turn Right’ (RB-14R) sign or a ‘Left Turn 
Prohibited’ (RB-11L) sign to direct drivers 

TAC (2014) Sec A2.4.3 
TAC (2014) Sec A2.4.4 

      No signing to the Village Transit Station, which could encourage 
drivers to cross three lanes of traffic to access the facility 

 Provide advance warning sign to the park-and-ride facility Expert knowledge 

      Tree foliage covering signal head for drivers on EB Gate Avenue 
results in limited visibility of traffic control device 

 Clear foliage TAC (2014) Sec A1.7.6 

      No pedestrian ramps at SW channel limit accessibility to 
pedestrians with mobility impairments 

Y Install curb ramps AT (1999) Sec C.7 

      No accessible pedestrian signal (APS)  Provide APS TAC (2014) Sec A6.10 

      Pedestrians not allowed to cross on north leg of SAT  Allow pedestrians to cross at all approaches Expert knowledge 

      Inadequate pedestrian crossing time across SAT  Adjust signal timing to accommodate pedestrians of all ages. 
Use 1.0 m/s if possible 

TAC (2014) Sec B4 
update 

      Difficult to access pedestrian push button on E side of crossing Y Relocate pole or clear/pave access to pole with button Calgary (2010) Sec 3.6  
AT (1999) Sec C.7.2.6 

      Hazardous maneouver for EB left traffic due to inadequate 
median storage space, conflicting NB left movements onto 
Grenier Place, number of lanes combined with insufficient gaps  

 Eliminate EB left-turn using geometric treatments, not just 
signage. Allow only NB left movements onto Grenier place 

Expert knowledge 

      Driveway density between Sterling Street and Grenier Place is 
too high, increasing the risk of collisions. Also, there are no 
deceleration lanes for each driveway which can increase rear-
end collisions 

 Rationalize accesses; could provide only one access with an 
access road; requires land acquisition and gas station pump 
relocation (this would be the preferred treatment); could look at 
opportunities to consolidate driveways without providing an 
access road (e.g., by-law with max of one access per business) 

TRB (2003) Ch 9 

      Poor sidewalk surface condition and cross slope on east side of 
SAT 

Y Improve sidewalk condition to meet universal design standards; 
avoid having more than 2% cross-slope 

AT (1999) Sec C.7.2 
AT (1999) Sec C.7.2.6 

      Raised curb in front of concrete barrier for SB traffic at Sir 
Winston Churchill overpass poses a hazard  

Y Refer to AT Roadside Design Guide for the placement of curbs 
and barriers 

AT (2007) Sec H4.3 
and Table H4.1 

      W-beam end treatment for SB traffic poses a hazard; potential 
for overturning an errant vehicle 

Y W-Beam must be reinstalled as per spec with the curb; remove 
the turned-down end; install a FLEAT or CAT-350 end treatment. 

AT (2007) Sec H6.4 

      The lack of pedestrian facilities at the overpass pose hazard to 
pedestrians. The presence of sidewalks on either side of the 
overpass in the NB direction encourages pedestrians to walk on 
the road when travelling across the overpass.  

Y Narrow all lanes to 3.5 m to get 0.6 m extra space which is the 
base of a Jersey barrier (F-shaped), use 1 m for width of 
pedestrian facility on either side of the overpass; or (2) 
cantilever pedestrian bridge on the outside of the barrier (NB 
direction), this would be very expensive but would not require 
changing lane widths 

AT (2007) Sec H.9 
AT (1999) Sec C.7 

I00-A 

S00-A 

I01-A 

I01-B 

I01-C 

I01-D 

I01-E 

I01-F 

I01-G 

S01-A 

I02-A 

I02-B 

I02-C 
I02-D 
I02-E 

I02-F 

I03-A 

S03-A 

S03-B 

S04-A 

S04-B 

S04-C 
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Figure 20 - St. Albert Trail Site-Specific Reference Photographs (Segment 1) 

       

Safety Issue I00-A 

 
Two signs at NB exit; stop and exit only  

 Safety Issue I01-E 

 
Closely spaced access points immediately north of 
intersection (also note lack of curb ramps) 

 Safety Issue I02-B 

 
Merging lane from eastbound Gate Avenue to 
southbound St. Albert Trail; no pedestrian curb ramps 

 Safety Issue I02-F 

 
Facing southbound at eastern side of pedestrian 
crossing; pedestrian push button 

 
Safety Issue S03-B 

 
Facing northbound on St. Albert Trail; poor sidewalk 
condition 
 

  
Safety Issue S04-A 

 
Facing southbound on St. Albert Trail; raised curb barrier 
in front of concrete barrier 
 

  
Safety Issue S04-B 

 
Facing southbound on St. Albert Trail; w-beam end 
treatment 
  

  
Safety Issue S04-C 

 
Facing northbound on St. Albert Trail; sidewalk ends 
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Figure 21 - St. Albert Trail Site-Specific Findings (Segment 2) 

 

Safety 
Issue 
Code 

Issue Type Mode 
Safety Issue 

Reference 
Photographs 

Potential Mitigation Measure 
Basis for 

Countermeasure G O HF M NM 

      Pedestrians only allowed to cross on south leg of SAT. This can 
encourage pedestrians to engage in unexpected actions 

 Allow pedestrians to cross at all approaches AT (1999) Sec C.7 

      Alternative provided for pedestrians wanting to cross on north 
side instructs them to go under the bridge. This option is 
undesirable, particularly for elderly; it is also hazardous for 
women, particularly at night 

Y allow pedestrian crossings at grade; this could require additional 
signal timing 

Expert knowledge 

      Confusing pedestrian crossing sign at NW and NE island Y Remove permissive sign and leave only NO PEDESTRIAN sign. 
Also, consider allowing pedestrian crossings on all four sides of 
intersection 

Dewar & Olson (2007)  
and expert knowledge 

      7-11 driveway on NW corner is too close to the WB turning 
channel. SB traffic turning WB from SAT is traveling too fast 
towards the driveway 

 Introduce a Smart Channel on NW corner. Also improve 
pedestrian accommodation on north side by creating boulevard 

Expert knowledge 

      Undesirable split between walk and pedestrian clearance 
intervals. Clearance interval is too short to successfully cross 

 Adjust signal split by providing a short walk interval and a longer 
clearance interval; longer interval should be equal to time 
required to cross the street at a comfortable walking speed 
before a conflicting traffic movement commences 

TAC (2014) Section B4 
update 

      Inadequate time for pedestrians to cross SAT (especially seniors)  Adjust signal timing to accommodate pedestrians of all ages. 
Use walking speed of 1.0 m/s if possible 

TAC (2014) Section B4 
update 

      Sidewalk on SB SAT at Red Willow does not have a buffer to 
protect pedestrians 

 Re-align AT path so that it meets the sidewalk Expert knowledge 

      Lane designation signs are offset and too small. This can prevent 
some drivers from knowing where to position themselves when 
turning; can result in confusion  

 Place lane designation sign overhead; or provide a shoulder-
mounted oversize sign; improve pavement markings for lane 
turns; consider providing solid line to separate right turn and 
through lane 

TAC (2014) 

      West sidewalk is very narrow. This results in unsafe exposure for 
pedestrians; face of curb immediately adjacent to travel lanes 

Y Relocate the sidewalk and provide a 1 m grass strip Urban street design 
guidelines 

      Parked trucks at Midas overhang towards the sidewalk; creates 
limited line of sight for SB drivers to see pedestrians crossing 
Mission; problem is exacerbated by small right turn radius from 
SAT to Mission  

Y Revision to access and parking required at this location TAC (1999a); AASHTO 
& TRB 

      SB sidewalk is very narrow; face of curb immediately adjacent to 
travel lanes increases pedestrian risk 

 Increase sidewalk width to a minimum of 1.5 m and separate 
from face of curb by 1 m grass strip 

AT (1999) Sec C.7 

      Parked trucks at Firestone overhang towards the sidewalk; 
creates limited  line of sight for SB drivers to see pedestrians 
crossing Madison 

Y Revision to access and parking required at this location so that 
there is unobstructed path for pedestrians 

AT (1999) Sec C.7 
 

      No signing to the Bus Exchange, which could encourage drivers 
to cross three lanes of traffic to access the facility 

 Provide advance warning for the bus exchange Expert knowledge 

      Undesirable split between walk and pedestrian clearance 
intervals. Clearance interval is too short to successfully cross 

 Adjust signal split by providing a short walk interval and a longer 
clearance interval; longer interval should be equal to time 
required to cross the street at a comfortable walking speed 
before a conflicting traffic movement commences 

TAC (2014) Section B4 
update 

      Inadequate time for pedestrians to cross SAT (especially seniors)  Adjust signal timing to accommodate pedestrians of all ages. 
Use walking speed of 1.0 m/s if possible 

TAC (2014) Section B4 
update 

      Bus exchange area poses large driver overload due to 
congestion and signs which are difficult to read. Some drivers 
were observed ignoring traffic signs in the facility 

 Due to the complexity of this problem, consider conducting a 
full traffic study 

Expert knowledge 

  

I06-A 

I06-B 

I06-C 

I06-D 

I06-E 
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Figure 22 - St. Albert Trail Site-Specific Reference Photographs (Segment 2) 

       

Safety Issue I06-B 

 
Undesirable pedestrian underpass under St. Albert Trail 
 

 Safety Issue I06-C 

 
Confusing signage for pedestrians 
 

 Safety Issue S07-A 

 
Facing southbound on St. Albert Trail; narrow sidewalk 
immediately adjacent to roadway  

 Safety Issue S07-B 

 
Facing southbound on St. Albert Trail at Mission Avenue; 
poor line of sight for right turn manoeuver 

 
Safety Issue S08-B 

 
Facing southbound on St. Albert Trail at Madison 
Avenue; poor line of sight for right turn manoeuver 
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Figure 23 - St. Albert Trail Site-Specific Findings (Segment 3) 

 

 

Safety 
Issue 
Code 

Issue Type Mode 
Safety Issue 

Reference 
Photographs 

Potential Mitigation Measure 
Basis for 

Countermeasure G O HF M NM 

      Pedestrian bridge piers are in clear zone. This poses a hazard to 
errant vehicles. 

Y Add F-Shape barrier to protect errant vehicles AT (2007) 

      Pedestrians only allowed to cross on north leg of SAT. This can 
encourage pedestrians to engage in unexpected actions 

 Allow pedestrians to cross at all approaches Expert knowledge 

      SE channel island geometry misleads drivers who are turning EB 
onto Bellerose, onto the travel lane. This increases risk of 
sideswipe collisions.  

 Re-design the geometry of the channel island at the gore TAC (1999a) 
AT (1999) 

      Discontinuous sidewalk on both sides of SAT. This results in 
inadequate accommodation of pedestrians 

Y Sidewalks should be continuous; extend sidewalk AT (1999) Sec C.7 

      Missing pedestrian crossing control to connect NB and SB bus 
stops. This results in limited crossing opportunities for 
pedestrians using this bus route 

Y Consider north/south bus connections by relocating bus stops Calgary Transit (2006) 

      Undesirable split between walk and pedestrian clearance 
intervals. Clearance interval is too short to successfully cross 

 Adjust signal split by providing a short walk interval and a longer 
clearance interval; longer interval should be equal to time 
required to cross the street at a comfortable walking speed 
before a conflicting traffic movement commences 

TAC (2014) Section B4 
update 

      Inadequate time for pedestrians to cross SAT (especially seniors)  Adjust signal timing to accommodate pedestrians of all ages. 
Use walking speed of 1.0 m/s if possible 

TAC (2014) Section B4 
update 

      Discontinuous sidewalk on both sides of SAT. This results in 
inadequate accommodation of pedestrians 

Y Sidewalks should be continuous; extend sidewalk AT (1999) Sec C.7 

      Yield sign should be a stop sign at the exit from Visions 
electronics to NB SAT. Potential for side or rear-end collisions. 

Y Install stop sign to replace yield signs from businesses  AASHTO (2010) 

      Undesirable split between walk and pedestrian clearance 
intervals. Clearance interval is too short to successfully cross 

 Adjust signal split by providing a short walk interval and a longer 
clearance interval; longer interval should be equal to time 
required to cross the street at a comfortable walking speed 
before a conflicting traffic movement commences 

TAC (2014) Section B4 
update 

      Inadequate time for pedestrians to cross SAT (especially seniors)  Adjust signal timing to accommodate pedestrians of all ages. 
Use walking speed of 1.0 m/s if possible 

TAC (2014) Section B4 
update 

      Inadequate storage capacity for EB left turn lane; traffic queues 
back to Liberton 

 Increase length of EB left turn lane  TAC (1999a) 

      Missing LANE ENDS sign for curb lane of NB SAT approaching 
Boudreau 

 Install LANE ENDS sign TAC (2014) 

      Right lane designation sign on NW corner is placed too far 
south; placed within the right turn channel 

 Move sign further north, ahead of right turn channel Expert knowledge 

      Yield sign should be a stop sign at the exit from businesses to SB 
SAT. Potential for side or rear-end collisions. 

 Install stop sign to replace yield signs from businesses  AASHTO (2010) 
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Figure 24 - St. Albert Trail Site-Specific Reference Photographs (Segment 3) 

       

Safety Issue S09-A 

 
Facing northbound on St. Albert Trail; pedestrian bridge 
pier in clear zone 
 

 Safety Issue S10-A 

 
Facing southbound on St. Albert Trail; discontinuous 
sidewalk 
 

 Safety Issue S10-B 

 
Facing northbound on St. Albert Trail; no pedestrian 
connectivity between northbound and southbound bus 
stops 
 

 Safety Issue S11-A 

 
Facing southbound on St. Albert Trail; discontinuous 
sidewalk 
 

Safety Issue S11-B 

 
About to exit businesses to NB on SAT, yield sign should 
be replaced by stop sign 
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Figure 25 - St. Albert Trail Site-Specific Findings (Segment 4) 

 

Safety 
Issue 
Code 

Issue Type Mode 
Safety Issue 

Reference 
Photographs 

Potential Mitigation Measure 
Basis for 

Countermeasure G O HF M NM 

      Limited shy distance to precast barrier in the clear zone; poses a 
hazard to drivers, particularly during dark hours 

 Install hazard markers as required.  TAC (2014) 

      Blunt ends of pre-cast barriers facing SB and WB traffic. Hazard 
for errant vehicles 

Y Install impact attenuator and flair as well as hazard marker WA-
36 left or right as required 

TAC (2014) 
AT (2007) Sec H6 

      Push buttons on NW pole are reversed/improperly positioned. 
Pedestrians may become confused and push the button that 
calls the wrong crossing direction. This limits the time available 
for crossing and extends pedestrian delay 

Y Align push buttons towards the proper crossing direction Expert knowledge 

      No accessible pedestrian signals installed  Install APS TAC (2014) 

      Pavement "polishing" results in slippery surface for pedestrians 
on NB and SB lanes 

 Resurface with a higher skid resistance material iRAP (nd) Treatments 
Section 

      Time required by pedestrians to cross SAT is excessive (at least 
2.5 min). 

 Re-configure signal timing TAC (2014) Section B4 
update 

      Limited sight line for vehicles exiting at the SW channel could 
lead to conflicts with AT modes; pedestrians also cannot see 
vehicles approaching channel 

Y Install a pedestrian warning sign on EB Villeneuve for right turn 
movements; install RA-4 left and right pedestrian crosswalk 
signs 

TAC (2014) 
TAC (2012) 

      Inadequate channelization for WB traffic; narrow lanes 
approaching SAT; no pavement markings 

 Minimum lane width of 3.5 m s suggested TAC (1999a) 

      Steep side slope along NB SAT (at NE quadrant)  Install guiderail or flatten sideslope AT (2007) Sec H5 and 
H6 

      Difficult to see far-side traffic signals on east and west 
approaches 

 Replace with larger LED lens and yellow backboards. 
Alternatively, use retro-reflective conspicuity tape instead of 
yellow backboards 

TAC (2014) 
TAC (2004) Table 6.8 

      FREE FLOW LANE sign is improperly positioned at the SW corner  Re-locate to proper position TAC (2014) 

      Rural cross-section with a posted speed of 60 km/h. This results 
in potential speed violation due to the  miscommunication 
between road and driver 

Y Re-align to urban cross-section or increase speed limit to match 
the current cross-section 

TAC (1999a) 
Expert knowledge 

      Blunt ends of pre-cast barriers facing NB traffic pose a hazard to 
errant vehicles 

 Install impact attenuator and flair as well as hazard marker WA-
36 left or right as required 

TAC (2014) 
AT (2007) Sec H6 

      Large pothole at the entrance of Home Depot in the NW 
quadrant of the intersection 

 Fill pothole with aggregate Expert knowledge 

      Rural cross-section with a posted speed of 60 km/h. This results 
in potential speed violation due to the  miscommunication 
between road and driver 

 Re-align to urban cross-section or increase speed limit to match 
the current cross-section 

TAC (1999a) 
Expert knowledge 

      Blunt ends of pre-cast barriers facing NB traffic pose a hazard to 
errant vehicles 

Y Install impact attenuator and flair as well as hazard marker WA-
36 left or right as required 

TAC (2014) 
AT (2007) Sec H6 

      Rural cross-section with a posted speed of 60 km/h. This results 
in potential speed violation due to the  miscommunication 
between road and driver 

 Re-align to urban cross-section or increase speed limit to match 
the current cross-section 

TAC (1999a) 
Expert knowledge 

      Blunt ends of pre-cast barriers facing NB traffic pose a hazard to 
errant vehicles 

 Install impact attenuator and flair as well as hazard marker WA-
36 left or right as required 

TAC (2014) 
AT (2007) Sec H6 

      Excessive speeds  Review speed zoning and roadway cross-section Expert knowledge 
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Figure 26 - St. Albert Trail Site-Specific Reference Photographs (Segment 4) 

       

Safety Issue S12-A 

 
Facing northbound on St. Albert Trail; limited shy 
distance to pre-cast concrete barriers 
 

 Safety Issue I13-A 

 
Driving southbound on St. Albert Trail; pre-cast concrete 
barriers ends facing traffic 

 Safety Issue I13-B 

 
Confusing pedestrian push button access on splitter 
island 

 Safety Issue I13-F 

 
Limited sight distance for vehicles turning from 
eastbound Highway 633 to southbound St Albert Trail 
 

Safety Issue I15-A 

 
Facing northbound on St. Albert Trail; pre-cast concrete 
barriers ends facing traffic 
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Figure 27 - Boudreau Rd/Giroux Rd Site-Specific Findings (Segment 1) 

 
Safety 

Issue Code 

Issue Type Mode 
Safety Issue 

Reference 
Photographs 

Potential Mitigation Measure 
Basis for 
Countermeasure G O HF M NM 

      Missing curb ramps on all corners makes it difficult for people with impairments to access the sidewalk.   Provide sidewalks with curb ramps on all islands. This is particularly in anticipation of future development 
and increase in pedestrian volumes.  

TAC (2012) 
AT (1999) Sec C.7.2.6 

      Excessive speeds  Introduce urban roadside or median features Expert knowledge 

      Row of trees on north side of GBR are closely spaced, creating a minor sight obstruction for drivers looking 
left (i.e., east). At night these trees also create a “strobe” effect due to headlights shining through the row of 
trees, further exacerbating the obstruction.  

Y Monitor growth of trees in the summer. Review the need to remove the tree closest to the intersection 
to expand sight triangle. Alternatively, increase level of illumination at the intersection to reduce strobe 
effect and revise landscaping policies to increase spacing between street trees. 

Expert knowledge 

      Wide cross-section on Giroux Rd at intersections where there is a left-turn storage lane creates a long 
pedestrian crossing distance and potential difficulty for vehicles turning left onto Giroux Rd.  

Y Make these crossings more visible using pavement markings and oversize pedestrian crossing signs. 
Monitor volumes and review the need for overhead or pedestrian-activated crossing control. 

TAC (2012) 
TAC (2014) 

      The school access and left-turn bay are located in a potentially high-speed environment that sometimes 
provides few traffic gaps along Giroux Rd. This creates the potential for conflicts as vehicles enter/exit the 
school and may result in drivers performing risky turning movements.  

Y School Area signage should be considered, since vehicle movements to/from the layby or pedestrian 
movements are less predictable than at the driveways. Consider dividing layby into parent and bus drop 
off to make movements more predictable. Also monitor pedestrian volumes and review the need for 
pedestrian-activated crossing control  

TAC (2012) 
TAC (2006) 

      Missing RA-4 signs for pedestrian crosswalk on east side of Lacombe Dr for EB drivers. Missing RA-4 signs for 
pedestrian crosswalk on west side of Lacombe Dr for WB drivers.  

 Place RA-4 signs (right and left versions as appropriate) for both crosswalks TAC (2012) 

      The left-side signal head for WB vehicles (which is currently placed on the southeast corner of the 
intersection) becomes increasingly difficult to see as drivers approach the intersection.  

Y Consider placing the left-side signal head on the far side of the intersection (i.e. southwest quadrant) 
rather than the near side. 

TAC (2014) 
Expert knowledge 

      Wide side street approaches create situation where vehicles proceeding through and those turning right line 
up beside each other, blocking sight lines  

 Narrow the throat widths by extending either the median or the corner curb. TAC (1999a) 

      Limited visibility of  secondary signal display on EB approach to Dawson Road   Trim shrubbery on approach. Since shrubbery is likely to re-grow, also provide a tertiary signal head on 
far-left side. 

TAC (2004) Table 6.8 
Expert knowledge 

      Inadequate storage capacity for EB left turn lane resulting in traffic queues extending into EBT lane  Check peak-hr volumes and increase length of EB left turn lane TAC (1999a) 

      Driveway on west leg very close to intersection  Commence discussions with gas station about consolidating driveways. There are already 3 driveways to 
the development. 

City’s land use and  
development bylaw 

      Missing pedestrian crosswalk warning sign for EB traffic  Provide pedestrian crosswalk warning sign. TAC (2012) 
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Figure 28 - Boudreau Rd/Giroux Rd Site-Specific Reference Photographs (Segment 1) 

       

Safety Issue I22-A 

 
Facing eastbound on Giroux Road; closely spaced trees  
 

 Safety Issue I22-B 

 
Aerial view of Giroux Road / Lacombe Drive intersection; 
long pedestrian crossing distance across Giroux Road 

 Safety Issue S22-A 

 
Facing westbound on Giroux Road; access to Bellerose 
high school  

 Safety Issue I23-A 

 
Facing westbound on Giroux Road; difficult to see left 
side signal head 
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Figure 29 - Boudreau Rd/Giroux Rd Site-Specific Findings (Segment 2) 

 
Safety 

Issue Code 

Issue Type Mode 
Safety Issue 

Reference 
Photographs 

Potential Mitigation Measure 
Basis for 
Countermeasure G O HF M NM 

      Water accumulation at pedestrian ramp  Enhance drainage by redesigning transition from ramp to road AT (1999) Sec C.7.2.6 

      Missing pedestrian crosswalk signs  Install RA-4 signs in both directions TAC (2014) 
TAC (2012) 

      The purpose of texturing on the NB approach is unclear.  Y If the purpose is to highlight the crosswalk, reapply texturing to make it more visible, narrow the 
approach and provide curb ramps on either side. 

AT (1999) Sec C.7.2.6 
TAC (2012) 

      Missing pedestrian warning sign on WB approach  Provide WC-2 sign on westbound approach TAC (2014) 
TAC (2012) 

      Insufficient pedestrian crossing control for a hospital and surrounding health-focused facilities.  Y Provide pedestrian-activated crosswalk such as a special crosswalk. Also consider lowering the speed 
limit through this section to 50 km/h. 

TAC (2012)  

      Difficult to turn out of south side driveway due to the lack of traffic gaps, absence of median refuge, and 
difficult sight line visibility due to the horizontal curvature of Boudreau Rd 

Y Encourage traffic from these developments to use alternate access points or modify to Right-in; right-out 
approach 

Expert knowledge 

      Inadequate storage capacity for EB left turn lane; traffic queues and blocks EBT lane  Lane cannot be extended due to upstream crosswalk. Consider re-timing signal to allow greater flow of 
left turning traffic per cycle 

Expert knowledge 

      WB left-turn difficult due to left-turn lane offset combined with vertical curvature of Boudreau Rd Y Monitor turning volumes and collisions then run warrant for protected-permissive left-turn phasing. TAC (2014) 

      Excessive westbound speeds  Enhanced intersection warning and speed enforcement Expert knowledge 
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Figure 30 - Boudreau Rd/Giroux Rd Site-Specific Reference Photographs (Segment 1) 

 
Safety Issue 127-C 

 
Purpose of texturing unclear; no curb ramps. 

  
Safety Issue S29-A 

 
Facing eastbound on Boudreau Road; difficult to see 
pedestrian crosswalk on approach 

  
Safety Issue S29-B 

 
Facing eastbound on Boudreau Road; difficult to exit 
south driveway 

  
Safety Issue I31-A 

 
Facing westbound on Boudreau Road; difficult left turn 
due to offset 
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Figure 31 - Boudreau Rd/Giroux Rd Site-Specific Safety Issues (Segment 3) 

 
Safety 

Issue Code 
Issue Type Mode 

Safety Issue 
Reference 

Photographs 
Potential Mitigation Measure 

Basis for 
Countermeasure G O HF M NM 

      Missing RA-4 sign at right turn cut-off from Bellerose onto EB Boudreau  Install RA-4 sign TAC (2014) 
TAC (2012) 

      Large radius of NB right-turn cut-off lane onto EB Boudreau Rd Y Realign northbound approach to reduce right-turn radius. Could install a Smart Channel Shaheen (2004) Sec 3.2 

      NBL vehicles block line of sight for SBL vehicles  Protected-permissive phasing is already provided. Check to see that it is provided during all peak periods 
and off-peak daytime. 

Expert knowledge 

      WBL vehicles block line of sight for EBL vehicles Y Protected-permissive phasing is already provided. Check to see that it is provided during all peak periods 
and off-peak daytime. 

Expert knowledge 

      End treatment hazard for both traffic directions  A CAT-350 or FLEAT end treatment is suggested. Also reflectors on the W-Beam in addition to Hazard 
markers on the approach at the hinge point as there is no shy distance 

AT (2007) Sect H6.3 or 
H6.5 

      Inadequate shy distance  Hazard markers required and reflectors on W-Beam Expert knowledge 

      Insufficient signing in both directions  Provide Object Marker signs on each barrier end. TAC (2014) 

      No stop line in EB direction at the fire station signal  Paint Stop line TAC (2014) 

      Poorly defined median at the fire station entrance Y Provide median island between driveways, to prevent errant vehicles from entering it accidentally or 
using it as an acceleration lane or passing lane. 

Expert knowledge 

      East/west left-turn vehicles have difficulty seeing opposing through vehicles due to the offset. Due to the 
curvature and difficulty to distinguish the opposing inside lane as a left-turn lane, opposing left-turn vehicles 
may be mistaken for through vehicles. 

Y Consider providing slotted left-turn lanes in the median, to reduce the offset. 
In the interim, trim median shrubbery so that the left-turn bay is easier to see both vehicles and the lane. 
If it is not feasible to fit in the slotted left-turn lanes, review traffic volumes and the benefits of providing 
protected-permissive phasing.  

FHWA (2014) Chapter 2 
Section 5 
TAC (2004) Table 6.6 

      On the NB approach there are trees in median that partially obstruct the view of WB vehicles and there is a; 
controller partially blocking EB vehicles. Driver workload is high. 

 Suggest non-leafy tree species for median street trees, particularly near intersections. TAC (1999a) 

      Limited visibility for WBLT due to crest curve – about 70 metres   Convert east/west left-turn phasing to protected-only. Also consider reducing posted speed TAC (2004) Table 6.9 

      Sidewalks are missing on the north side of Boudreau west of the intersection Y Review the need for this link based on network trail map. TAC (2012) Chapter 1  

      EB Boudreau sidewalk continues onto Fraser. There is no indication to pedestrians or drivers that there is a 
pedestrian crossing opportunity past the exit onto Fraser. This lack on information encourages pedestrians 
to illegally cross Boudreau right at the diversion to access the WB sidewalk.   

Y Clearly indicate to drivers and pedestrians that there is a crossing opportunity further down on Fraser. 
This will prevent anyone from crossing illegally at the diversion. Install pedestrian crosswalk with RA-4 
signs, parallel pavement markings and a WC-2 sign to warn drivers of the upcoming pedestrian crossing.  

TAC (2012) 
TAC (2014) 

      EB exit onto Fraser is not properly delineated, which may result in driver confusion Y Need clearer delineation between the EB through lane and exit lane to Fraser TAC (2014) Sec C2.5 

      Pedestrian signal heads missing for north/south crossings (i.e., for pedestrians crossing Boudreau on Forest)  Install pedestrian signal head TAC (2014) 

      Excessive minor street delays  Install full traffic signal TAC (2014) 
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Figure 32 - Boudreau Rd/Giroux Rd Site-Specific Reference Photographs (Segment 3) 

       

Safety Issue I32-B 

 
Facing northbound on Bellerose; large right turn radius 
 

 Safety Issue I32-D 

 
Facing eastbound on Boudreau Road; blocked line of 
sight 

 Safety Issue S32-E 

 
Facing eastbound on Boudreau; poorly defined median 
at fire hall access  

 Safety Issue I34-A 

 
Facing east on Boudreau; limited left-turn sightlines due 
to median and left-turn lane offset 

 
Safety Issue I36-B 

 
Missing sidewalks across intersection 

  
Safety Issue I37-A 

 
Facing eastbound on Boudreau; poor delineation 
between through and turning lanes 
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Figure 33 - Boudreau Rd/Giroux Rd Site-Specific Findings (Segment 4) 

 
Safety 

Issue Code 

Issue Type Mode 
Safety Issue 

Reference 
Photographs 

Potential Mitigation Measure 
Basis for 

Countermeasure G O HF M NM 

      "Hidden Road" sign may not be required and is potentially creating unnecessary visual clutter. If deemed 
necessary, the current location in the curb lane boulevard may not be visible to drivers in the median lane 

 Consider removing this sign or relocating it to the median. TAC (2014) 
Expert knowledge 

      APS missing   Install APS devices TAC (2014) 

      Crosswalk across west leg has been removed, but curb ramps still encourage pedestrians to cross here, 
which may lead to conflicts. WBL vehicles conflict with pedestrians 

Y Either reinstate the crosswalk or remove the curb ramps. TAC (2012) 

 
     Traffic signals for NB Hebert approach to Boudreau Rd are blocked by the vertical crest curve and trees in 

the median.  
Y Raise traffic signal displays. TAC (2012) 

Expert knowledge 

 
     New tourism wayfinding signs may increase driver workload on NB approach to excessive levels.   Ensure wayfinding signage is installed further from intersections to avoid causing distraction from traffic 

control devices or sight obstructions. 
TAC (2014) 
Expert knowledge 

      Poor drainage at pedestrian ramps  Enhance drainage by redesigning transition from ramp to road AT (1999) Sec C.7.2.6 

      Pedestrian ramps are too narrow, steep or too short  Re-design refuge islands on all corners. Dual-ramp design oriented towards each crosswalk is 
recommended. 

AT (1999) Sec C.7.2.6 
Expert knowledge 

      Missing RA-4 signs on all channels Y Install RA-4 signs on all corners. TAC (2014) 
TAC (2012) 

      NW pedestrian crossing is placed downstream of Yield location,  where drivers stop and focus on other 
vehicles 

Y Move the crosswalk further upstream, to midway along the channelization island. TAC (2012) 

      EB vehicles turning right (EBR) have a "free flow lane" to merge with SB through traffic. Observed many EB 
right turning vehicles needing to cross to the far left lane on Campbell (i.e., SB median lane) to access AHD 
East exit. Many of these EB right turning vehicles stopped in the "free flow lane" until SB through traffic had 
cleared before changing lanes to far left side. EBR drivers may not be expecting stopped vehicles in this lane 
and do not have good sight lines around the EB right turn lane due to vegetation 

Y Since this is a heavy movement entering in the transition towards a high-speed environment, the 
informal merge lane should be extended if possible and the traffic control converted to merge operation. 
If extending the lane is not possible, it should be converted to a lower-radius yield control and the yield 
control and pedestrian crosswalk further emphasized. 

TAC(1999a) 

      SB through vehicles change lanes into EB right turning traffic "free flow lanes" near the SW splitter island to 
access AHD West exit. This creates confusion for all drivers. 

 Same as above. TAC (1999a) 

 
     High truck traffic volume. All turns are permitted within this high speed environment  Consider revising the road network in this area to provide either signal-control or right-in / right-out only 

access at intersections.  
TAC (1999a) 

      In PM peak hour, Boudreau Rd traffic queues past intersection, queuing on Carnegie ensues. Also WB left 
turn lane on Boudreau spills into through lanes, contributing to the congestion  

 Same as above TAC (1999a) 

      Sidewalk missing on north side of Boudreau   Check if this sidewalk link is required in network TAC (2012) 
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Figure 34 - Boudreau Rd/Giroux Rd Site-Specific Reference Photographs (Segment 4) 

       

Safety Issue I39-B 

 
Pedestrian ramps leading to island 
 

 Safety Issue I39-D 

 
Facing northbound on Hebert Road; difficult to see 
traffic signals 
 

 Safety Issue I41-A 

 
No RA-4 signs at pedestrian crossing 
 

 Safety Issue I41-B 

 
Facing approaching westbound traffic; pedestrian 
crossing not perpendicular to right turn lane 

 
Safety Issue I41-C 

 
Facing eastbound on Boudreau Road 
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6 ECONOMIC BENEFITS OF SAFETY COUNTERMEASURES 

This chapter summarizes the economic benefits associated with potential savings in collision reduction costs 

as reported in leading literature. This summary refers to corridor-wide safety improvements, rather than 

location-specific improvements. A more detailed evaluation of potential benefits and costs associated with 

specific countermeasures was submitted to the City as Technical Memorandum 7 – Benefit Cost Analysis. 

For general reference, as the City of St Albert moves forward with future safety-related economic analyses, it 

is important to understand that when conducting an economic analysis involving collision prevention, a 

benefit/cost analysis only evaluates the benefits of countermeasure implementation projects by quantifying a 

change in average collision frequency and monetary value assigned to the reduction in resulting losses from 

collisions. While this can be a useful economic justification tool to evaluate countermeasures for individual site 

specific countermeasures, there are also many factors that are not directly related to changes in collision 

frequency and are difficult to quantify in monetary value terms but should still enter into the countermeasure 

implementation decision. The AASHTO Highway Safety Manual (2010) describes these as: 

• “Public demand; 

• Public perception and acceptance of safety improvement projects; 

• Meeting established and community-endorsed policies to improve mobility or accessibility 

along a corridor; 

• Air quality, noise, and other environmental considerations; 

• Road user needs; and 

• Providing a context sensitive solution that is consistent with a community’s vision and 

environment” (p. 7-11). 

Table 20 presents published information regarding the safety benefits associated with countermeasures that 

apply to both corridors. As previously stated, these countermeasures do not address site specific issues but 

rather, general issues found along each corridor.  

Other corridor –wide countermeasures for which there is no readily available published information regarding 

potential safety benefits include issues such as the benefits of pedestrian accommodation, cyclist 

accommodation, winter sidewalk maintenance, rutting at pedestrian crossing facilities, and improper signage. 
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Table 20 – Economic Benefits of Corridor Wide Countermeasure 

Countermeasure Support Effectiveness Cost 

Benefit/cost 

range 

Provide yellow 

backplates 

 Increases conspicuity of 

traffic signal 

 Reflective tape on backboard 

increases nighttime visibility 

 15% to 30% reduction of left-

turn collisions1 

 15% reduction of all 

collisions2 

 15% to 32% of all injury3 

$400 per 

signal head 

5.6 – 20.63 

Increase surface 

friction 

 Improves vehicle braking, 

maneuverability, especially 

on wet surface 

 5% to 25% of all collisions1 

 40% to 60% of rear-end 

collisions1 

 30% to 70% of wet pavement 

collisions1 

$13,000 per 

intersection 

Reference 

unavailable 

Improve 

pavement 

marking 

conspicuity 

 Reinforces stopping points 

channelization, and turning 

paths 

 Assists decision making 

through complex areas 

 Reflectorization improves 

nighttime visibility 

 10% to 45% of all collisions1 

 30% to 40% of head-on, 

sideswipe collisions1 

 10% to 19% of injury 

collisions3 

$13 per 

metre of 

new lane 

line 

5.6 – 11.93 

Improve right-

turn geometry 

(smart-channel) 

 Reduces speeds and 

improves sight lines to 

effectively increase stopping 

sight distance 

 65% to 80% of all injury 

collisions3 

Varies 

based on 

intersection 

geometry 

13.0 – 24.63 

Sources:  1 Canadian Guide to In-Service Road Safety Reviews (TAC, 2004) 
2 Safety Impact of Increased Traffic Signal Backboard Conspicuity (Sayed et al., 2005) 
3 Methods of Reducing Collisions on Alberta Roads (Rocchi et al., 2011) 
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7 NON-ENGINEERING SAFETY STRATEGIES 

This chapter presents a series of non-engineering related safety strategies that can reduce the level of injury 

associated with motor vehicle collisions in St. Albert. This is of particular importance given the City’s safe 

systems approach and affiliation with the Capital Region Intersection Safety Partnership (CRISP). The chapter 

considers the need for education, encouragement, and enforcement strategies to complement the proposed 

engineering countermeasures resulting from the road safety analysis.  

In the process of writing this chapter, the following well-documented facts were considered: (1) enforcement 

is dependent on the availability of police resources and the cooperation of the responsible police detachment; 

(2) the effectiveness of enforcement actions are usually limited to the time when the police are visible and 

actively pursuing the enforcement program and as result, the long term effect of enforcement is limited; (3) 

some of these enforcement challenges are not applicable to automated enforcement strategies; and (4) the 

success of public education and awareness programs is often difficult to measure and it takes a long time to be 

effective. 

7.1 Education Strategies 

Education strategies include raising public awareness, disseminating knowledge and empowering members of 

the public to take responsibility for their own actions. Educational media range from City news releases, the 

City website, public engagement exercises, and educational signage. Education strategies include: 

 Knowledge of the rules of the road 

 Awareness of road user behaviours 

 Promotion of active travel modes 

 Promotion of safe driving practices 

 Awareness of safe vehicle care practices 

 Awareness of the presence of vulnerable road users 

 Awareness of the introduction of new traffic control devices 

 Knowledge of collision patterns in the City 

 Road safety education in schools 

The City’s recent Safe Journeys to School initiative 

demonstrated that the public is interested in traffic 

safety, both through its participation on the Project 

Steering Committee and in the various public 

engagement activities (e.g., open houses, focus groups, 

public surveys and visits to the City’s website). Key 

educational opportunities that were identified in 

support of safe travel to and from school that are also 

applicable along the two corridors include: 

 

 
Public consultation event 
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 The preparation of safe routes to school maps for students 

 Promotion of reflective clothing to increase the conspicuity of pedestrians and cyclists 

 Expanded use of speed reader-boards to educate motorists of their actual travel speeds 

 Education about surrounding existing and new parking and stopping regulations 

 Education regarding new traffic control devices (e.g., Rapid Rectangular Flashing Beacons) 

 Age-based traffic safety education in school classrooms 

 Expansion and enhancement of student patrol program 

 More consistent educational signage on school property 

 Working more closely with cycling groups to learn about safe cycling and bicycle maintenance 

 Implementation of “Way to Be – Living Respectfully” program  

 Enhanced training for school bus drivers 

 Keeping the public informed about traffic safety activities and building champions in the public. 

More details for each of these areas and other opportunities could be investigated as part of the preparation 

of a Municipal-wide Road Safety Plan. 

7.2 Encouragement Strategies 

Encouragement strategies refer to sustainable approaches towards achieving behavioural change. 

Encouragement is in some cases an alternative to enforcement and in other cases can be implemented in 

conjunction. Encouragement is also related to education in the sense that education provides the knowledge 

basis for encouraging change (e.g., if people knew that it was statistically safer to walk in groups, then they 

might do so more often). Encouragement strategies are also aimed at getting the public to take greater 

ownership and responsibility for their actions on the roadway and building a culture of respect for all travel 

modes. Encouragement strategies include: 

 Encouraging shifts towards more active and sustainable 

modes that use up less road space. For example, “Park and 

Stride” or “Walk-A-Block” programs, which encourage or 

require parents to park farther away from the school and 

then walk to pick up their children. Another example could 

be a “Walk to School Day” or “Walk Your Child to School Day” 

event to encourage those who do not usually use active 

transportation to try it out   

 Encouraging greater respect and courtesy in the interaction 

between road users 

 Policy changes to encourage safer practices (e.g., rules and 

regulations regarding right-of-way) 

 Positive reinforcement for good behaviour 

 Self-enforcement (e.g., neighbourhood watch and pace car 

programs) 

 Anti- drunk driving and drunk walking campaigns 

 Anti-distraction campaigns and pledges to reduce distracted driving 

 

Parents walking children to school 
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The City’s recent Safe Journeys to School initiative included the following encouragement strategies: 

 Setting targets for rates of active transportation 

 Development of safe routes to school maps 

 Encourage the greater use of off-street cycling facilities for young riders, and provide the necessary 

maintenance 

 Encourage the greater use of on-street cycling routes for confident riders, and provide the necessary 

signs and markings  

 Encourage parents to park on the same side of the street as the school, to reduce jaywalking 

 Conduct a public survey to better understand attitudes and barriers towards cycling 

7.3 Enforcement Strategies 

Enforcement strategies, like encouragement strategies, are aimed at changing behaviour, but differ from 

encouragement in that they generally involve penalties for non-compliance. Enforcement aims to uphold a 

minimum standard, protect the more vulnerable and deter repeated and aggressive behaviour. The ability to 

enforce depends on the laws and regulations, the 

availability of resources, the ability to safely 

conduct enforcement activities, and public 

acceptance. Automated enforcement can be 

highly cost-effective and provide a level of 

consistency; however, the use of automated 

enforcement is limited to a small subset of traffic 

violations and sometimes suffers from the lack of 

public support (particularly in the case of speed 

enforcement). Behaviours that enforcement 

strategies are focused on include speeding, 

illegal/unsafe manoeuvres, and violations of 

parking regulations. Traffic safety enforcement is 

most effective when it is sustained, accompanied 

by education and encouragement, and deployed 

strategically based on actual collision patterns. 

7.4 Corridor-Specific Non-Engineering Strategies 

7.4.1 St. Albert Trail Corridor 

Table 21 and Table 22 show a series of non-engineering strategies which should be considered in addition to 

the engineering countermeasures presented in Chapter 5.  The first table presents corridor-wide strategies, 

while the second table presents site specific strategies. 

 

 

 

Intersection safety camera 
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Table 21 – Non-Engineering Strategies (St. Albert Trail, Corridor-wide) 

Collision Trend / Safety Issue Suggested Strategy 

High proportion of collisions 

at intersections (84%) 

Intersection-focused strategies: 

 Educate the public about the risks at intersections 

 Encourage lower speeds on intersection approaches 

 Promote the use of intersection safety cameras 

 Continue/expand involvement in Capital Region Intersection Safety 
Partnership (CRISP) 

 Address specific collision patterns at specific intersections (suggestions 
provided in Table 22) 

Highest proportion of 

collisions between 12 and 3 

pm (26%), and Fridays (20%) 

 Implement Safe Journeys to School measures to address collisions 
occurring on pick-up/returning home journeys  

 Focus enforcement efforts during these periods, particularly speeding 

Highest proportion of 

collisions during Fall and 

Winter (60%) 

 Implement safe journeys to school measures, to address collisions 
during the school season (Fall and Winter)  

 Review snow clearing policy 

 Provide additional public education regarding winter preparation 

Rear-end collisions (43%), and 

following too closely (25%) 
 Encourage lower speeds at right-turn roadways 

 Enforcement of speed, aggressive driving and following too closely 

Left-turn across path 

collisions (16%) 
 Evaluate the impact of protected-prohibited left-turn signal phasing 

 Enforce through vehicle speeding and running amber/red phases 

Struck object (3%) and  

loss of control (6%) 
 Enforce against speeding, impaired driving and aggressive driving - the 

behaviours that typically result in these crashes  

Right-turn vehicles stopping 

at added lane terminals 
 Educate the public that there is no need to stop at these locations 

Not yielding for pedestrians 

across right-turning roadways 
 Educate the driving public about and enforce the pedestrian right-of-

way at these locations 

 

Table 22 – Non-Engineering Strategies (St. Albert Trail Specific Locations) 

Location Safety Issue Suggested Strategy 

Gervais/Hebert  

Long northbound queues approaching 

from AHD 
 Provide education on ramp metering if this 

suggestion is implemented 

Left-turn collisions with Pedestrians 
 Consider educational campaign about 

watching for pedestrians while turning left  

McKenney/ 

Bellerose 

Eastbound right-turn rear-end collisions 
 Educate public about distinction between 

Yield and Free-flow right-turn-lane control 

Collisions between 12 pm and 3 pm  Focus enforcements during this period 

St. Anne/ 

Sturgeon 

Right-angle and disobey traffic control 

collisions 
 Consider intersection safety camera 

Villeneuve/ 

Erin Ridge 

Right angle and disobey traffic signal 

collisions (significant over-

representation, particularly during dark 

conditions at the east intersection) 

 Supplement suggested engineering 
enhancements with intersection safety 
camera 

North of Everitt 

Drive 
Speeding  

 If revise to lower-speed urban cross-
section, conduct speed enforcement 
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7.4.2 Boudreau/Giroux Corridor 

Table 23 and Table 24 show a series of non-engineering strategies which should be considered in addition to 

the engineering countermeasures presented in Chapter 5. The first table presents corridor-wide strategies, 

while the second table presents site specific strategies. 

Table 23 – Non-Engineering Strategies (Giroux/Boudreau Road, Corridor-wide) 

Collision Trend / Safety Issue Suggested Strategy 

High proportion of collisions at 

Intersections (88%) 

Intersection-focused strategies: 

 Educate the public about the risks at intersections 

 Provide protected movements at select intersections 

 Encourage lower speeds on intersection approaches 

 Promote the use of intersection safety cameras 

 Address specific collision patterns at specific intersections 
(suggestions provided in Table 24) 

Highest proportion of collisions 

during Fall and Winter (60%) 

 Implement Safe Journeys to School measures to address collisions 
during the school season (Fall and Winter)  

 Review snow clearing policy 

 Provide additional public education regarding winter preparation 

Rear-end collisions (43%) and 

following too closely (28%) 
 Enforcement of speed, aggressive driving and following too closely 

Left-turn across path collisions 

(15%) 
 Review the need for left-turn protection or restrictions 

 Enforce through vehicle speeding and running amber/red phases 

Struck object (6%) 

Loss of control (6%) 

Ran off road (2%) 

 Enforce against speeding, impaired driving and aggressive driving - the 
behaviours that typically result in these crashes  

Low levels of sidewalk 

illumination 
 Encourage pedestrians to wear reflective clothing to improve their 

conspicuity during dark conditions. An educational campaign may help 

 

Table 24 – Non-Engineering Strategies (Giroux/Boudreau Road Specific Locations) 

Location Safety Issue Suggested Strategy 

Boudreau/Giroux 

 

Northbound left-turn 

across path collisions  
 Encourage a lower speed environment on the 

southbound approach and enforce the speed limit. 

Follow-too-Close Collisions 
 Enforce against tailgating, particularly on the 

northbound approach 

Boudreau/Bellerose 

Northbound right-turn 

rear-end collisions 
 Supplement reduced right-turn radius with education 

and enforcement efforts 

Speeding west of 

intersection (76 km/hr) 
 Install intersection safety camera 

Boudreau/Campbell 

Eastbound right-turn rear-

end collisions 
 Provide public education about the meaning of a 

free-flow right-turn lane 

Collisions between 6 am 

and 12 noon 
 Focus enforcement efforts during this period 
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8 CONCLUSIONS AND RECOMMENDATIONS 

The primary purpose of this project was to identify appropriate road safety engineering countermeasures that 

could be implemented along St. Albert Trail and Boudreau/Giroux Corridor to address prevailing safety 

concerns and enhance road user safety. In addition, the project included the following: (1) operational analysis; 

(2) comprehensive collision analysis; (3) analysis of safety benefits of selected countermeasures; and (4) 

development of non-engineering related countermeasures for improved road safety. The results of this work 

are important to St. Albert given governance issues associated with a variety of guidelines and manuals which 

document the safety issues resulting from various engineering practices.  

The following conclusions and recommendations resulted from this project. 

8.1 Operational Analysis 

The operational analysis revealed the following: 

 There is speeding occurring at certain locations along each corridor as shown below. In each of these 

cases, the speed limit is 60 km/hr  

o Giroux Rd west of Hogan Rd (85th percentile over 75 km/hr) 

o Giroux Rd west of Lockhart Dr. (85th percentile about 70 km/hr) 

o Boudreau Rd west of Bellerose Dr (85th percentile over 75 km/hr) 

o Boudreau Rd west of Sturgeon Rd (85th percentile about 70 km/hr) 

o St. Albert Trail north of Neil Ross (85th percentile about 100 km/hr) 

 There are at least three intersections that showed inadequate intersection capacity 

o St. Albert Trail and Gervais/Hebert  

o Boudreau Rd and Westwood  

o Boudreau Rd and Forest 

One important observation resulting from the operational analysis, as well as the collision analysis, is the lack 

of available traffic data. While some traffic engineering analysis can be conducted with ad-hoc traffic data 

collection, a complete traffic monitoring program is necessary to conduct the various tasks required in traffic 

engineering. For example:  

 analyzing and improving road safety performance; 

 designing and managing road infrastructure; 

 measuring the efficiency of the transport system as a whole, and improving the productivity of 

components within the system; 

 road network planning, construction programming, and maintenance activities; 

 understanding the energy, fuel, and emissions impacts of transportation in the city; 

 road design and traffic operations analysis; and 

 defining regulations and the enforcement of those regulations. 
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Any traffic monitoring program that is developed should follow the six guiding principles shown in Table 25, 

which are the foundation for guiding traffic monitoring in urban and rural areas These principles have been 

developed by Albright (1991), and are supported by ASTM E2759 (2010) and Rempel et. al (2013). 

Table 25 – Guiding Principles of Traffic Monitoring 

Principle Objective 

Responsiveness to needs 

Supply users with required data, in a timely manner and in the format 

preferred; handle requests for information quickly; provide the most up-to-

date information. 

Truth-in-data 

Disclose the methods and technologies used; provide estimates of the 

accuracy of all statistics; document and disclose methods used for data 

sampling and expansion. 

Consistent practice 
Adopt standard methods or encourage standards to be established; conform 

to standard practice. 

Base data integrity 
Screen raw data for errors and anomalies; the raw data may be accepted or 

rejected but not adjusted or imputed. 

Data interoperability 
Data should be shared with other jurisdictions and collection efforts 

coordinated; the traffic information system must link to other databases. 

Future flexibility 
The system should be flexible and modular to accommodate new technologies 

and new methods. 

Adapted from: Albright, (1991); ASTM E2759, (2010); Rempel, Regehr, & Montufar (2013) 

8.2 Collision Analysis 

The collision analysis revealed the following: 

 The majority of collisions occurred at intersections (82%), and the majority of intersection collisions 

occurred along St. Albert Trail (68% of all intersection collisions along the two corridors). 

 Most intersection and midblock collisions on both corridors occurred in the afternoon between noon 

and 18:00. 

 Rear end collisions were the most common type of collision along both corridors, accounting for about 

40% on each corridor. 

 Regarding collisions involving commercial vehicles and collisions involving vulnerable road users, these 

two types of users accounted for just over one percent of all collisions along both corridors.  

 The two intersections that showed the most significant overall safety problem in terms of collision 

frequency and collision rates were: St Albert Trail and Gervais Rd/Hebert Rd; and St Albert Trail and 

In order to improve the way in which St. Albert does traffic engineering and planning, the City should 

consider the design, development and implementation of a traffic monitoring program that serves all road 

users. There are various ways in which these programs can be designed and implemented. However, any 

program that the City chooses to implement should be guided by a traffic monitoring strategy that contains 

short-term, medium-term, and long-term goals in order to optimize available resources.  
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Boudreau Rd/Giroux Rd. An additional eight intersections with significant safety problems were also 

identified and presented in Chapter 4 of this report. 

During the collision analysis process of this project, two separate databases were merged together to better 

understand the historical trends of collisions taking place in the study area. The first dataset contained 

collisions for 2012 and 2013 while the second dataset contained collisions for the period prior to the creation 

of the e-Collision system. This was done because in October 2011 the Province implemented an e-Collision 

system, which was intended to consolidate collision data into a single source, provide automatically generated 

collision reports, and reduce the demand on municipal resources to manage collision data. While the program 

succeeded in reducing the City’s effort for managing collision data, it did not succeed in providing the necessary 

data review, analysis, and reporting capabilities required for the City.  As a result, the City is now required to 

maintain their own Excel files in addition to the data contained in the e-Collision system. 

 

8.3 Road Safety Analysis 

The site visits identified a total of 145 road safety issues. The risk assessment conducted for each of these 

issues concluded that the majority of risks were in the Lower to Moderate risk range. No issues were assessed 

as presenting an extreme risk. It is recommended that the City address the Higher Risk issues as a first priority, 

followed by the Moderate issues. Lower and Minimal risk issues are expected to have an insignificant impact 

on the overall safety of the corridor; however, the City may wish to address them through longer-term 

maintenance or regular operations. 

Issues identified as having a “Higher Risk” are: 

St. Albert Trail: 

 Inadequate intersection capacity at Gervais/Hebert Intersection (Issue I01-A) 

 Lack of pedestrian facilities at the overpass south of SWCA (Issue S04-C) 

 Pedestrians only allowed to cross on south leg of SAT at St. Anne/Sturgeon (Issue I06-A) 

 Limited line of sight for SB drivers to see pedestrians crossing Mission (Issue S07-B) 

 Limited shy distance to precast barrier south of Villeneuve (Issue S12-B) 

 Limited conspicuity of far-side traffic signals on east and west approaches of Villeneuve (Issue I13-I) 

 Blunt ends of pre-cast barriers facing northbound traffic at Coal Mine Rd, Everitt Dr, and Neil Ross Rd 

intersections (Issue I14-A, I15-A, and I16-A) 

Boudreau/Giroux corridor: 

 Insufficient pedestrian crossing control in vicinity of hospital (Issue S29-A) 

 End treatment hazard at bridge over river (Issue S32-A) 

In order to improve any type of collision analysis done in the future, the City should consider the following: 

 Develop a collision information system which is housed within the City itself and is customized to 

meet their needs. This system should be capable of automatically accepting collision data from e-

Collision or any other similar system as needed. 

 Develop the capability to use Geographic Information Systems (GIS) to incorporate collision data, 

traffic data and road inventory data for better road safety analysis in the future.  
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 Inadequate shy distance between barrier and travel lane (Issue S32-B) 

 Limited visibility for westbound left-turn vehicles at SWCA due to crest curve (Issue I36-A) 

 Pedestrian movements across Boudreau right at the Fraser Rd diversion (Issue S36-A) 

A series of countermeasures was developed to address the various road safety issues. These are clearly 

documented in Chapter 5.  

8.4 Economic Analysis 

A summary of economic benefits associated with potential savings in collision reduction costs as reported in 

leading literature was developed for corridor-wide safety improvements. In the absence of local calibration 

factors to apply to the SPFs provided in the HSM or jurisdiction-specific SPFs a more detailed economic analysis 

could not be conducted for this project.  

 

8.5 Non-Engineering Safety Strategies 

Non-engineering safety strategies were recommended for each of the two corridors. These strategies address 

education, encouragement, and enforcement initiatives that can assist the City of St Albert improve road safety 

when coupled with the recommended engineering countermeasures. Some of the key recommendations 

include: 

 Implement Safe Journeys to School measures  

 Review snow clearing policy 

 Provide additional public education regarding winter preparation 

 Encourage lower speeds at right-turn roadways 

 Enforcement of speed, aggressive driving and following too closely 

 Evaluate the impact of protected-prohibited left-turn signal phasing 

 Enforce through vehicle speeding and running amber/red phases 

 Enforce against speeding, impaired driving and aggressive driving 

 Educate the public that there is no need for right-turning vehicles to stop at added lane terminals 

 Educate the driving public about and enforce the pedestrian right-of-way at right-turning roadways 

Others recommendations are discussed in Chapter 7 of this report. 

In order to improve future economic analyses and better evaluate the effectiveness of countermeasures, 

the City should consider developing local calibration factors to apply to the SPFs provided in the HSM or 

develop jurisdiction-specific SPFs. Guidance for this decision is provided in The Safety Performance 

Function Decision Guide: SPF Calibration versus SPF Development (FHWA, 2013) and its companion 

documents.  

As the City considers this issue, however, it is important to understand that SPFs are fundamentally 

dependent on AADT and until this information exists for the network, it may be challenging to develop 

jurisdiction-specific SPFs. 
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Appendix A 

System Maps 
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Figure A.1 – Weekday Transit System Map 

 
Image source: City of St. Albert (http://stalbert.ca/getting-around/stat-transit/routes-schedules-and-maps/weekday-service/) 

 



A 
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Figure A.2 – Recreational Trail System Map 

 
Image source: City of St. Albert (http://stalbert.ca/uploads/files/community/parks_recreations/RunningTrails2011.pdf) 

 



 



 

 

 

 

 

 

 

 

 

 

 

Appendix B 

Speed Profiles 

 

 

  



 

 

B - 1 

Giroux Road – west of Hogan Road 

  
Giroux Road – west of Lockhart Drive 

  
Giroux Road – west of Larson Avenue 

  
eastbound westbound 

 
Figure B.1 – Cumulative Speed Distribution (Giroux Road) 
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Boudreau Road - west of Bellerose Drive 

  
Boudreau Road - west of Sturgeon Road 

  
Boudreau Road – west of Campbell Road 

  
eastbound westbound 

 
Figure B.2 – Cumulative Speed Distribution (Boudreau Road) 
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St. Albert Trail - south of Superstore access 

  
St. Albert Trail - north of Boudreau Road 

  
St. Albert Trail - north of Neil Ross Road 

  
northbound southbound 

 
Figure B.3 – Cumulative Speed Distribution (Boudreau Road)



 

 

 

 

 

 

 

 

 

 

 

 

Appendix C 

Level of Service Definitions 
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LEVEL OF SERVICE 

Level of Service (LOS) is defined as a qualitative measure describing operational conditions within a traffic 

stream, and their perception by motorists and/or passengers.  

Highway Capacity Manual Level of Service (HCM LOS) 

The 2010 Highway Capacity Manual (HCM) identifies control delay as the primary service measure with LOS 

determined from the control delay estimate. Control delay is defined as the component of delay that results 

when a traffic control device causes a lane group to reduce speed or stop; it is measured against the 

uncontrolled condition.  

Six Levels of Service are defined (briefly described below) with LOS A representing the best operating 

conditions, and LOS F the worst. It should be noted that there is often significant variability in the amount of 

delay experienced by individual drivers. The LOS criteria for stop controlled intersections are different than 

that used for a signalized intersection, this is primarily because of the different driver expectance at these two 

environments. 

LOS A:  This Level of Service describes the highest quality of traffic flow and is referred to as free flow. The 

approach appears open, turning movements are easily made and drivers have freedom of operation. 

Control delay is less than 10 seconds/vehicle. 

LOS B: This Level of Service is referred to as a stable flow. Drivers feel somewhat restricted and occasionally 

may have to wait to complete the minor movement. Control delay is 10-15 seconds/vehicle for 

unsignalized intersections and 10-20 seconds/vehicle for signalized intersections. 

LOS C: At this level, the operation is stable. Drivers feel more restricted and may have to wait, with queues 

developing for short periods. Control delay is 15- 25 seconds/vehicle at unsignalized intersections 

and 20-35 seconds/vehicle at signalized intersections. 

LOS D: At this level, traffic is approaching unstable flow. The motorist experiences increasing restriction and 

instability of flow. There are substantial delays to approaching vehicles during short peaks within 

the peak period, but there are enough gaps to lower demand to permit occasional clearance of 

developing queues and prevent excessive back-ups. Control delay is 25-35 seconds/vehicle at 

unsignalized intersections and 35-55 seconds/vehicle at signalized intersections. 

LOS E: At this level capacity occurs. Long queues of vehicles exist and delays to vehicles may extend. Control 

delay is 35-50 seconds/vehicle at unsignalized intersections and 55-80 seconds/vehicle at signalized 

intersections. 

LOS F: At this Level of Service, the intersection has failed. Capacity of the intersection has been exceeded. 

Control delay exceeds 50 seconds/vehicle at unsignalized intersections and exceeds 80 

seconds/vehicle at signalized intersections. 



 

 

 

 

 

 

 

 

 

 

 

 

Appendix D 

Traffic Signal Warrant Analysis Sheets 
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Appendix E 

Collision Summary by Intersection 
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This Appendix summarizes the collision frequency and traffic volumes in annual million entering vehicles (MEV) 

for each intersection. It also includes the collision and condition diagrams, as well as the specific collision trends 

for each of the top 10 collision intersections along the two corridors. 

Three sources of data were used to calculate the MEV for each intersection. 

1. 3 Year Collision Rates.xlsx: This spreadsheet was provided by the City of St. Albert. This spreadsheet 

contains 2009 annual MEV estimates for 46 intersections within St. Albert, 21 of which are within the 

study area for this project.  

2. Intersection turning movement count (TMC) templates: The City of St. Albert provided intersection 

TMC spreadsheets for 22 intersections within the study area. The average daily entering vehicles for 

these intersections was calculated and then factored to produce an estimate of MEV. 

3. 2012 and 2013 Arterial Average Daily Volume and Collector Traffic Counts maps:  The City of St. 

Albert posts these annual maps on their website. Where data is available, the average daily entering 

vehicles was calculated based on the traffic volume of each link entering an intersection and then 

factored to produce an estimate of MEV.   

In cases where 2013 average daily traffic volumes were available the following formula was used to calculate 

the annual exposure: 

MEV = (Link volume (Total entering legs) /2) * 365 / 1,000,000 

If 2013 average daily traffic volumes were not available then traffic volume estimates from the 2009 High Risk 

Collision Location Identification Report were directly applied.  

Table E.1 provides a summary of the total collisions, collision severity, and MEV for each intersection. Table 

E.2 and Table E.3 illustrate the resulting MEV estimate from the three traffic volume data sources and highlight 

the selected MEV. 
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Table E.1 – Intersection Collision Frequency   Collision Frequency (2011-2013) 

Intersection 

Collision Frequency (2011-2013) 
Annual MEV 

Total Fatality Injury PDO 

SAT & Gervais Rd / Hebert Tr 133 1 37 95 25,510,394 

SAT & Boudreau Rd / Giroux Tr 129 0 31 98 20,727,200 

SAT & McKenney Ave / Bellerose Dr 72 0 13 59 23,915,710 

SAT & Sturgeon Rd / St. Anne St 68 0 15 53 25,667,096 

SAT & Villeneuve Rd / Erin Ridge Rd 63 0 26 37 11,428,690 

Boudreu Rd & Campbell Rd 63 0 13 50 12,447,067 

SAT & St. Vital Ave / Rivercrest Cres 62 0 14 48 21,503,482 

Boudreau Rd & Bellerose Dr 57 0 16 41 12,585,118 

SAT & Gate Ave 47 0 11 36 18,274,074 

SAT & Inglewood Dr / Lennox Dr 41 0 11 30 15,741,726 

Boudreau Rd & SWCA 30 0 9 21 19,752,278 

SAT & Sterling St /Green Grove Dr 30 0 7 23 11,754,652 

Boudreau Rd & Sturgeon Rd 28 0 5 23 9,641,632 

Boudreau Rd & Hebert Rd 26 0 6 20 10,357,984 

SAT & Coal Mine Road 23 0 4 19 13,116,012 

SAT & Superstore 22 0 7 15 20,281,890 

Giroux Rd & Dawson Rd / Deer Ridge Dr 21 0 6 15 10,218,936 

Boudreau Rd & Inglewood / Erin Ridge 15 0 2 13 8,828,820 

Giroux Rd & Liberton Dr / Dunbar Rd 14 0 2 12 7,927,920 

Boudreau Rd & Akins Dr / Page Dr 12 0 3 9 10,872,680 

Giroux Rd & Northridge Dr 11 0 5 6 --- 

Boudreau Rd & Forest Dr 9 0 4 5 9,122,750 

Giroux Rd & Dufferin St / Lockhart Dr 8 0 3 5 6,781,320 

Giroux Rd & Hogan Rd 8 0 2 6 5,609,786 

Giroux Rd & Larson Ave 6 0 0 6 --- 

Giroux Rd & Ray Gibbon Dr 5 0 2 3 6,354,894 

Giroux Rd & Durham Ave 4 0 2 2 --- 

Boudreau Rd & Carnegie Dr 4 0 1 3 --- 

Giroux Rd & Dunfield Cres / Lacombe Dr 4 0 0 4 5,166,616 

Boudreau Rd & Brunswick Cres 4 0 0 4 5,631,262 

SAT & Grenier Pl 3 0 2 1 --- 

Boudreau Rd Beaverbrook / Westwood Dr 3 0 1 2 8,469,552 

SAT & Rivercrest Cres / Mission Ave 2 0 1 1 20,798,050 

Boudreau Rd & Veness Rd 2 0 0 2 4,574,024 

SAT & Everitt Dr 1 0 0 1 --- 

Boudreau Rd & Curial Dr 1 0 0 1 --- 

Giroux Rd & Nevada Pl 1 0 0 1 --- 

SAT & Madison Ave 1 0 0 1 --- 

MEV – Million entering vehicles
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Table E.2 – Traffic Volume Estimates 

Intersection 2009 MEV 
Intersection TMC templates 2012 and 2013 Average Daily Volume Maps 

NB SB EB WB MEV NB SB EB WB MEV 

SAT & Gervais Rd / Hebert Tr 26,207,307      45,775 46,929 21,359 26,104 25,510,394 

SAT & Boudreau Rd / Giroux Tr 20,727,200 16,871 15,013 7,529 7,214  33,347 25,549 18,585 15,205 16,868,852 

SAT & McKenney Ave / Bellerose Dr 23,458,933 20,042 18,956 8,041 9,041 19,440,810 47,134 39,047 27,668 17,556 23,915,710 

SAT & Sturgeon Rd / St. Anne St 23,128,560      46,158 56,704 33,797 4,369 25,667,096 

Boudreu Rd & Campbell Rd 11,364,427 9,486 5,809 10,227 8,393 12,345,232 17,930 12,026 20,045 12,794 11,428,690 

SAT & Villeneuve Rd / Erin Ridge Rd 12,447,067 13,917 12,278 9,825 12,018  25,549 24,765    

SAT & St. Vital Ave / Rivercrest Cres 18,056,480 23,151 24,203 2,631 4,519 18,895,022 56,704 47,134 5,503 8,810 21,503,482 

Boudreau Rd & Bellerose Dr 13,097,760 7,789 5,947 8,443 6,183 9,831,686 16,777 15,744 15,804 20,824 12,585,118 

SAT & Gate Ave 19,563,787 23,354 23,521 4,210 0 18,594,712 45,775 46,929 7,703 0 18,274,074 

SAT & Inglewood Dr / Lennox Dr 15,407,253 18,673 16,217    39,047 33,347 7,447 6,652 15,741,726 

SAT & Sterling St /Green Grove Dr 19,677,147 18,784   3,676  44,971 46,158 13,972 3,428 19,752,278 

Boudreau Rd & SWCA 10,655,147 4,458 7,451 12,709 11,240 13,052,160 7,703 12,060 21,833 22,990 11,754,652 

Boudreau Rd & Sturgeon Rd 11,628,240 2,515  13,318 7,696  3,753 6,566 20,824 21,833 9,641,632 

Boudreau Rd & Hebert Rd 10,272,427 3,768 0 11,419 12,303 10,006,452 9,647 0 22,990 24,275 10,357,984 

SAT & Coal Mine Road 9,775,653 11,331 11,859 8,455 4,388 13,116,012 24,765 22,089    

SAT & Superstore 15,463,760 25,198 24,275 2,656 3,590 20,281,890 52,578 55,865    

Giroux Rd & Dawson/ Deer Ridge Dr 8,343,920 4,729 4,351 11,181 10,569 11,222,089 6,892 11,384 19,287 18,585 10,218,936 

Boudreau Rd & Inglewood / Erin Ridge 8,629,227 3,512 5,229 7,903 7,458 8,772,901 10,383 7,121 15,202 15,804 8,828,820 

Giroux Rd & Liberton Dr / Dunbar Rd 7,355,227      4,647 1,743 18,585 18,585 7,927,920 

Boudreau Rd & Akins Dr / Page Dr 9,304,187 5,301 5,415 9,995 10,535 11,373,332 7,327 8,093 24,275 20,045 10,872,680 

Bold ### - this is the MEV used in the analysis, as illustrated in Table D.1. 

Red ### - this number was rejected based on engineering judgement of the raw data. No MEV is calculated 

Blank cell – no available data 
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Table E.3 – Traffic Volume Estimates cont’d 

Intersection 2009 MEV 
Intersection TMC templates 2012 and 2013 Average Daily Volume Maps 

NB SB EB WB MEV NB SB EB WB MEV 

Giroux Rd & Northridge Dr        6,157  12,075  

Boudreau Rd & Forest Dr       1,760 2,385 22,990 22,990 9,122,750 

Giroux Rd & Dufferin St / Lockhart Dr 6,096,133      3,380 8,056 12,912 12,912 6,781,320 

Giroux Rd & Hogan Rd  0 3,504 5,581 5,595 5,343,876 5,836 0 12,075 12,912 5,609,786 

SAT & Grenier Pl       44,971 44,971    

Giroux Rd & Larson Ave  1,211 0 7,040 7,068 5,576,198 2,718 0 19,287 12,912 6,354,894 

Giroux Rd & Ray Gibbon Dr        11,692 598 10,731  

Boudreau Rd & Carnegie Dr         12,794 12,794  

Giroux Rd & Durham Ave       2,564 0 12,912 12,912 5,166,616 

Giroux Rd & Dunfield / Lacombe Dr       1,036 4,081 12,912 12,912 5,631,262 

Boudreau Rd & Brunswick Cres         21,833 21,833  

Boudreau & Beaverbrook/Westwood        581 2,289 21,833 21,833 8,469,552 

SAT & Rivercrest Cres / Mission Ave       56,704 56,704 867 0 20,798,050 

Boudreau Rd & Veness Rd  5,267 1,669 4,355 0 4,109,798 2,502 9,836 12,794 0 4,574,024 

SAT & Everitt Dr  10,124 17,874 120 3,732  25,939 22,089  0  

Boudreau Rd & Curial Dr         12,794 12,794  

Giroux Rd & Nevada Pl         10,731   

SAT & Madison Ave       56,704 56,704  0  

Bold ### - this is the MEV used in the analysis, as illustrated in Table D.1. 

Red ### - this number was rejected based on engineering judgement of the raw data. No MEV is calculated 

Blank cell – no available data 



 

 

 

 



 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix F 

Collision Diagrams 
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As discussed in Chapter 4, analysis was completed for five collision performance measures: (1) collision 

frequency; (2) weighted collision frequency; (3) annual collision rate; (4) critical collision rate; and (5) weighted 

critical collision rate. Evaluation of these performance measures resulted in selection of the following 10 

intersections for further review: 

1. St. Albert Trail & Gervais / Hebert Road  

2. St. Albert Trail & Boudreau / Giroux Road  

3. St. Albert Trail & McKenney Avenue / Bellerose Drive 

4. St. Albert Trail & Sturgeon Road / St. Anne Street  

5. St. Albert Trail & Villeneuve / Erin Ridge Road  

6. Boudreau Road & Campbell Road  

7. St. Albert Trail & St. Vital Avenue  

8. Boudreau Road & Bellerose Drive  

9. St. Albert Trail & Gate Avenue  

10. St. Albert Trail & Inglewood / Lennox Drive 

For each of these intersections, collision and condition diagrams were developed and intersection specific 

collision trends were calculated. The collision diagrams only illustrate the collision history from 2012-2013 as 

collision description information is not available in the provided dataset for previous years. 
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F.1 St. Albert Trail & Gervais / Hebert Road 

The collision and condition diagram for the St. Albert Trail and Gervais/Hebert Road intersection are illustrated 

in Figure F.1. The intersection is signalized, during the PM peak period there is a cycle length of 160 seconds 

and protected left-turn phases provided for all four approach legs. 

 
Figure F.1 – Collision and Condition Diagram (St. Albert Trail & Gervais / Hebert Road) 
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The predominant collision types at this intersection are left turn across path and rear-end collisions. Left turn 

across path collisions were most likely to occur for westbound vehicles on Hebert Road turning left across the 

path of eastbound vehicles on Gervais Road or northbound vehicles on St. Albert Trail turning left across the 

path of southbound vehicles on St. Albert Trail. Approximately one in three (36%) of these collisions resulted 

in a minor injury. A fatal collision occurred when a southbound vehicle on St. Albert Trail turned left across the 

path of a northbound vehicle on St. Albert Trail. The rear-end collisions are most likely to occur on St. Albert 

trail for vehicles heading north-south, these collisions are likely to be property damage only. 

Figure F.2 illustrates the collision trends for the intersection and also plots the average of the total intersection 

collisions on the St. Albert Trail corridor for comparison purposes. The temporal distribution of collisions across 

hours of the day, day of week, and season are similar to the corridor average. The distribution of collision type 

indicates that the intersection experiences a higher percentage of left turn across path collisions (32% of all 

collisions) compared to the corridor average (17%). 

 

 
Figure F.2 – Collision Trends Summary (St. Albert Trail & Gervais / Hebert Road, 2011-2013)  
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F.2 St. Albert Trail & Boudreau / Giroux Road 

The collision and condition diagram for the St. Albert Trail and Boudreau/Giroux Road intersection are 

illustrated in Figure F.3. The intersection is signalized, during the PM peak period there is a cycle length of 160 

seconds. There are protected left-turn phases provided for the northbound and southbound movements on 

St. Albert Trail and permitted/protected allowed movements for the westbound and eastbound movements 

on Boudreau / Giroux Road. There are intersection safety cameras installed at the intersection. 

 
Figure F.3 – Collision and Condition Diagram (St. Albert Trail & Boudreau / Giroux Road) 
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The predominant collision types at this intersection are rear-end (50%) and left turn across path (15%) 

collisions. Rear-end collisions are most likely to occur on St. Albert trail for vehicles heading north-south. 

Figure F.4 illustrates the collision trends for the intersection and also plots the average of the total intersection 

collisions on the St. Albert Trail corridor for comparison purposes. The temporal distribution of collisions across 

hours of the day and day of week are similar to the corridor average. The collisions are more evenly distributed 

across the seasons at this intersection compared to the average corridor distribution. The distribution of 

collision type indicates that the intersection experiences a higher percentage of rear-end collisions (50% of all 

collisions) compared to the corridor average (42%). 

 

 
Figure F.4 – Collision Trends Summary (St. Albert Trail & Boudreau / Giroux Road, 2011-2013)  
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F.3 St. Albert Trail & McKenney Avenue / Bellerose Drive 

The collision and condition diagram for the St. Albert Trail and McKenney Avenue / Bellerose Drive intersection 

are illustrated in Figure F.5. The intersection is signalized, during the PM peak period there is a cycle length of 

160 seconds. There are protected left-turn phases provided for the northbound and southbound movements 

on St. Albert Trail and the westbound movement on Bellerose Drive. The eastbound movement on McKenney 

Avenue has a permitted left turn movement. 

 
Figure F.5 – Collision and Condition Diagram (St. Albert Trail & McKenney Avenue / Bellerose Drive) 
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The predominant collision type at this intersection is rear-end collisions (57%). A high percentage of these rear-

end collisions occur at the merge point of eastbound McKenney Avenue traffic to southbound St. Albert Trail. 

Figure F.6 illustrates the collision trends for the intersection and also plots the average of the total intersection 

collisions on the St. Albert Trail corridor for comparison purposes. A higher percentage of collisions occur during 

the mid-day hours of 12:00 to 15:00 compared to the corridor average (31% vs 25%). A higher percentage of 

collisions occur during Fridays compared to the corridor average (24% vs 19%). The distribution of collision type 

indicates that the intersection experiences a higher percentage of rear-end collisions (57% of all collisions) 

compared to the corridor average (42%). 

 

 
Figure F.6 – Collision Trends Summary (St. Albert Trail & McKenney Avenue / Bellerose Drive, 2011-2013)  
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F.4 St. Albert Trail & St. Anne Street / Sturgeon Road 

The collision and condition diagram for the St. Albert Trail and St. Anne Street / Sturgeon Road intersection are 

illustrated in Figure F.7. The intersection is signalized, during the PM peak period there is a cycle length of 160 

seconds. There are protected left-turn phases provided for the northbound and southbound movements on 

St. Albert Trail and the eastbound movement on St. Anne Street. The westbound movement on Sturgeon Road 

has a permitted left turn movement. 

 
Figure F.7 – Collision and Condition Diagram (St. Albert Trail & St. Anne Street / Sturgeon Road) 
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The predominant collision type at this intersection is rear-end collisions (57%). A high percentage of these rear-

end collisions occur at the merge point of eastbound McKenney Avenue traffic to southbound St. Albert Trail. 

Figure F.8 illustrates the collision trends for the intersection and also plots the average of the total intersection 

collisions on the St. Albert Trail corridor for comparison purposes. A higher percentage of collisions occur during 

the afternoon hours between 12:00 and 18:00 compared to the corridor average (74% vs 50%). The distribution 

of collision type is similar between the intersection overall corridor average. 

 

 
Figure F.8 – Collision Trends Summary (St. Albert Trail & St. Anne Street / Sturgeon Road, 2011-2013)  
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F.5 St. Albert Trail & Villeneuve / Erin Ridge Road 

The collision and condition diagram for the St. Albert Trail & Villeneuve / Erin Ridge Road intersection are 

illustrated in Figure F.9. The intersection is signalized, during the PM peak period there is a cycle length of 160 

seconds. 

 
Figure F.9– Collision and Condition Diagram (St. Albert Trail & Villeneuve / Erin Ridge Road) 
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The predominant collision types at this intersection are rear-end and right angle collisions. The right angle 

collisions mostly occurred at the eastern signalized intersection of northbound St. Albert Trail and Erin Ridge 

Road and were a result of the driver disobeying the traffic signal.  Half of the right angle collisions resulted in a 

minor injury. The rear-end collisions mostly occurred on St. Albert trail for vehicles heading north-south, most 

of these collisions resulted in property damage only. 

Figure F.10 illustrates the collision trends for the intersection and also plots the average of the total 

intersection collisions on the St. Albert Trail corridor for comparison purposes. A higher percentage of collisions 

occur during the morning hours between 09:00 and 12:00 compared to the corridor average (29% vs 18%). The 

distribution of collision type indicates that the intersection experiences a higher percentage of right angle 

collisions (32% of all collisions) compared to the corridor average (11%). 

 

 
Figure F.10 – Collision Trends Summary (St. Albert Trail & Villeneuve / Erin Ridge Road, 2011-2013) 
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F.6 Boudreau Road & Campbell Road 

The collision and condition diagram for the Boudreau Road and Campbell Road intersection are illustrated in 

Figure F.11. The intersection is signalized, during the PM peak period there is a cycle length of 160 seconds and 

permitted-protected left-turn phases provided for all four approach legs. 

 
Figure F.11 – Collision and Condition Diagram (Boudreau Road & Campbell Road) 
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The predominant collision type at this intersection is rear-end collisions (51%). The majority of these collisions 

occur on eastbound Boudreau and at the merge point of eastbound Boudreau to southbound Campbell. The 

intersection experiences higher volume truck traffic due to its proximity and access to the Campbell Business 

Park and experienced the most collisions involving trucks (four) of all the study area intersections.  

Figure F.12 illustrates the collision trends for the intersection and also plots the average of the total 

intersection collisions on the Boudreau / Giroux Road corridor for comparison purposes. A higher percentage 

of collisions occur during the morning peak period between 06:00 and 09:00 compared to the corridor average 

(23% vs 17%). The distribution of collision type indicates that the intersection experiences a higher percentage 

of rear-end collisions (51% of all collisions) compared to the corridor average (43%). 

 

 
Figure F.12 – Collision Trends Summary (Boudreau Road & Campbell Road 2011-2013)  
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F.7 St. Albert Trail & St. Vital Avenue 

The collision and condition diagram for the St. Albert Trail and St. Vital Avenue intersection are illustrated in 

Figure F.13. The intersection is signalized, during the PM peak period there is a cycle length of 160 seconds. 

There are protected left-turn phases provided for the northbound and southbound movements on St. Albert 

Trail and permitted left-turn movements allowed on St. Vital Avenue. 

 
Figure F.13 – Collision and Condition Diagram (St. Albert Trail & St. Vital Avenue) 

  



 

 

F - 15 

The predominant collision types at this intersection are rear-end collisions and left turn across path collisions. 

The rear-end collisions mostly occur on northbound St. Albert Trail and the majority of left turn across path 

collisions occurred from northbound vehicles making an improper left-turn across the path of southbound 

traffic on St. Albert Trail. 

Figure F.14 illustrates the collision trends for the intersection and also plots the average of the total 

intersection collisions on the St. Albert Trail corridor for comparison purposes. A higher percentage of collisions 

occur during the summer and fall months (65% of total collisions) compared to the corridor average (52%). The 

distribution of collision type indicates that the intersection experiences a higher percentage of left turn across 

path collisions (34% of all collisions) compared to the corridor average (18%). 

 

 
Figure F.14 – Collision Trends Summary (St. Albert Trail & St. Vital Avenue, 2011-2013)  
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F.8 Boudreau Road & Bellerose Drive 

The collision and condition diagram for the Boudreau Road and Bellerose Drive intersection are illustrated in 

Figure F.15. The intersection is signalized, during the PM peak period there is a cycle length of 120 seconds. 

There are protected-permissive left-turn phases provided for the westbound movement on Boudreau Road 

and the southbound movement on Bellerose Drive. 

 
Figure F.15 – Collision and Condition Diagram (Boudreau Road & Bellerose Drive) 
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The predominant collision types at this intersection are rear-end collisions and left turn across path collisions. 

The majority of rear-end collisions occur on southbound Bellerose Drive or at the right-turn merge point from 

northbound Bellerose Drive to eastbound Boudreau Road. 

Figure F.16 illustrates the collision trends for the intersection and also plots the average of the total 

intersection collisions on the Boudreau / Giroux corridor for comparison purposes. A higher percentage of 

collisions occur during the PM period of 15:00 to 18:00 (33% of total collisions) compared to the corridor 

average (26%). The distribution of collision type indicates that the intersection experiences a higher percentage 

of left turn across path collisions (23% of all collisions) compared to the corridor average (16%). 

 

 
Figure F.16 – Collision Trends Summary (Boudreau Road and Bellerose Drive, 2011-2013)  
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F.9 St. Albert Trail & Gate Avenue 

The collision and condition diagram for the St. Albert Trail and Gate Avenue intersection are illustrated in Figure 

F.17. The intersection is signalized, during the PM peak period there is a cycle length of 160 seconds. There is 

a protected left-turn phase provided for the northbound movement on St. Albert Trail. 

 
Figure F.17 – Collision and Condition Diagram (St. Albert Trail & Gate Avenue) 
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The predominant collision types at this intersection are rear-end collisions and left turn across path collisions. 

The majority of rear-end collisions occur on southbound St. Albert Trail. 

Figure F.18 illustrates the collision trends for the intersection and also plots the average of the total 

intersection collisions on the St. Albert Trail corridor for comparison purposes. A higher percentage of collisions 

occur during the AM period of 06:00 to 12:00 (54% of total collisions) compared to the corridor average (32%). 

The distribution of collision type indicates that the intersection experiences a higher percentage of rear end 

collisions (53% of all collisions) compared to the corridor average (42%). 

 

 
Figure F.18 – Collision Trends Summary (St. Albert Trail and Gate Avenue, 2011-2013)  



 

 

F - 20 

F.10 St. Albert Trail & Inglewood Drive / Lennox Drive 

The collision and condition diagram for the St. Albert Trail and Inglewood / Lennox Drive intersection are 

illustrated in Figure F.19. The intersection is signalized, during the PM peak period there is a cycle length of 

160 seconds. There is a protected left-turn phase provided for the northbound and southbound movements 

on St. Albert Trail. 

 
Figure F.19 – Collision and Condition Diagram (St. Albert Trail & Inglewood / Lennox Drive) 
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The predominant collision types at this intersection are left turn across path and rear-end collisions. Left turn 

across path collisions were most likely to occur for northbound vehicles on St. Albert Trail turning left across 

the path of southbound vehicles on St. Albert Trail. 

Figure F.20 illustrates the collision trends for the intersection and also plots the average of the total 

intersection collisions on the St. Albert Trail corridor for comparison purposes. A higher percentage of collisions 

occur during the winter months of December, January, and February (46% of total collisions) compared to the 

corridor average (30%).  

 

 
Figure F.20 – Collision Trends Summary (St. Albert Trail and Gate Avenue, 2011-2013) 

 

 


