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Executive summary 
A traffic study was initiated following the Council motion: “THAT Administration in consultation 
with the Traffic Safety Advisory Committee, undertake a traffic review of Lakeland Drive and 
provide recommendations on improving traffic flow for Council’s consideration by the end of the 
third quarter 2019”.  

This report provides information prepared and collected to outline the current operation of the 
Lakeland Drive corridor engineering review of collisions, traffic operations, traffic signal design, 
dual left turn lane analysis, public opinion and feedback, as well as alternative traffic signal design 
options to fulfill the Council motion. The report outlines current conditions, conclusions, 
improvements completed to date and future recommendations to address known traffic operation 
and safety concerns. 

Lakeland Drive is a four lane divided, urban arterial road with a posted speed limit of 60 km/h, 
running east/west from Highway 21 to Broadmoor Boulevard. There are three primary arterial to 
arterial intersections with Clover Bar Road, Sherwood Drive and Broadmoor Boulevard, multiple 
collector and local road intersections and pedestrian crossings. 

Collision history was reviewed for Lakeland Drive, presently there are 12, including nine signalized 
and three un-signalized. The analysis period used for this report is from January 1, 2014 to 
December 31, 2018. All intersections were analyzed except Highway 21 which falls under the 
jurisdiction of Alberta Transportation. Collisions which occurred within approximately 50m of the 
intersection, depending upon the location, were included in the analysis and are considered as 
intersection or intersection-related collisions. Very few collisions occurred at mid-block locations 
and are not included in this report. High risk left turn across path and right angle collisions have 
been mitigated through the implementation of protected-only left hand turns and continue to be 
monitored through ongoing analysis and evaluation. Reported collisions along the Lakeland Dive 
corridor are typical and do not represent a measureable concern for the volumes and nature of 
traffic along the corridor. 

The latest available traffic volumes, show average weekday vehicle volumes are higher on all three 
north/south intersecting corridors when compared to the measured daily vehicle volumes on 
Lakeland Drive. 

The implementation of protected-only left turn signal phasing has reduced crashes on average 78% 
in Strathcona County immediately after their implementation with additional reductions 
anticipated as driver familiarity continues to improve. In addition the use of protected-only left 
turns prevents the conflict of left turning vehicles with pedestrians crossing the intersection; which 
is a significant improvement in eliminating vulnerable road user collisions. Multiple dual left turns 
were modified in 2018 to single left turn lanes and traffic signal design plans were modified to 
protected-permissive and permissive turns. This change has improved intersection efficiency and 
traffic flow, while maintaining acceptable traffic safety requirements, additional observation and 
evaluation will continue to appropriately assess the ongoing impacts. 

At higher volume intersections where dual left turns are warranted based upon the volumes of 
traffic, protected-only left turns are required to meet current engineering best practices and to 
achieve acceptable safe operations. When those converted single left turns warrant additional 
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capacity, the second turn lane can be re-opened with protected-only signal phasing, similar to the 
larger intersections currently operating with this design philosophy. 

The County monitors traffic pattern changes including business/residential developments in order 
to schedule timely and systematic signal timing reviews to provide optimum signal operations as 
traffic patterns change and evolve with ongoing development. The signal design for Lakeland Drive 
were coded and designed with the following philosophies and rationale in mind: 

1. Lakeland Drive has lower traffic volumes compared to all intersecting corridors 
2. The corridor has larger spacing between signalized intersections: 

• 1.0 km between Premier Way and Sherwood Drive 
• 1.3 km between Sherwood Drive and Clover Bar Road 

The current traffic signal design on Lakeland Drive includes two segment breaks were strategically 
placed on Lakeland Drive so that full signal priority is provided to and based upon traffic on 
Baseline Road, Broadmoor Boulevard, Sherwood Drive and Clover Bar Road. Segment breaks are 
created in a traffic signal network design in order to improve the primary flow of traffic at the 
expense of the lower volume corridor, therefore resulting in less consistent traffic flow along 
Lakeland Drive. An upcoming and planned signal timing re-design is scheduled to occur again in 
2020. Updated 2020 turning movements will be collected and used in order to analyze, define and 
design new signal timings for the entire signal network. 

Public complaints for traffic operations along Lakeland Drive have varied since its opening, from 
the posted speed limit to traffic signal design and side street servicing. The highest incidence of 
complaints occurred during a two week period with the implementation of the dual left turn lane 
changes to single left lanes. The second most heard complaint was from side street drivers 
accessing the Lakeland Drive corridor, where drivers felt that the green time was too short and that 
the wait time was too long. Complaints have reduced since the most current signal design and 
geometric changes have been in place and drivers have become more familiar with day to day 
operations. 

Based upon the observed operation and collision review, no additional changes or improvements 
beyond those already planned for the Lakeland Drive corridor have been identified at this time. The 
priority of traffic flow signal engineering design philosophy is recommended to remain on the 
higher volume corridors of Clover Bar Road, Sherwood Drive and Broadmoor Boulevard over the 
prioritization of Lakeland Drive traffic.  

Ongoing and updated traffic movements, volumes, collision analysis, and public complaints will be 
maintained to ensure the most efficient and safe signal timing design is in place and servicing the 
most number of vehicles most of the time based upon average daily operations.  

This report was presented to the Traffic Safety Advisory Committee; upon reviewing this report the 
TSAC determined that no further actions are required on Lakeland Drive beyond those changes 
already planned. The Traffic Safety Advisory Committee official response is included as a separate 
letter in Appendix A. 
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Introduction 
A traffic study was initiated following the Council motion: “THAT Administration in consultation 
with the Traffic Safety Advisory Committee, undertake a traffic review of Lakeland Drive and 
provide recommendations on improving traffic flow for Council’s consideration by the end of the 
third quarter 2019”.  

This report provides information prepared and collected to outline the current operation of the 
Lakeland Drive corridor engineering review of collisions, traffic operations, traffic signal design, 
dual left turn lane analysis, public opinion and feedback, as well as alternative traffic signal design 
options to fulfill the Council motion. The report outlines current conditions, conclusions, 
improvements completed to date and future recommendations to address known traffic operation 
and safety concerns. 

Purpose and goals 

Purpose  
Define and discuss current traffic operations and flow along the Lakeland Drive corridor in relation 
to traffic safety, public perception and engineering analysis.  

Goals 
Review current operating environment to validate existing condition and to develop 
recommendations for improvements as required.  

Background  
Lakeland Drive is a four lane divided, urban arterial road with a posted speed limit of 60 km/h, 
running east/west from Highway 21 to Broadmoor Boulevard. There are three primary arterial to 
arterial intersections with Clover Bar Road, Sherwood Drive and Broadmoor Boulevard, multiple 
collector and local road intersections and pedestrian crossings. Current land use surrounding the 
corridor varies from residential to commercial and is continuing to develop as residential and 
commercial areas are building out. 

The Lakeland Drive corridor has continued to advance and develop along with the surrounding 
land development in order to maintain operational efficiency and required safety expectations. 
Roads within Strathcona County are monitored and evaluated on a regular basis to ensure changing 
traffic demands current engineering standards and best practices are in place and functioning 
appropriately. Strathcona County typically redesigns traffic signal engineering designs on a 2 to 4 
year cycle depending on regular evaluations and improvement opportunities. The latest full traffic 
signal redesign was completed in 2017 with modifications to address long wait times along Clover 
Bar Road and the modifications to dual left turns configurations including the new signalized 
intersection at Summerland Drive/Clarkdale Drive in 2018.  

Engineering review 

Collision history review 
Collision history was reviewed for the entire section of Lakeland Drive which runs between 
Broadmoor Boulevard to Highway 21. There were 12 collisions, including nine at signalized 
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intersections and three un-signalized intersections. The analysis period used for this report is from 
January 1, 2014 to December 31, 2018. All intersections were analyzed except Highway 21 which 
falls under the jurisdiction of Alberta Transportation. Collisions which occurred within 
approximately 50m of the intersection, depending upon the location, were included in the analysis 
and are considered as intersection or intersection-related collisions. Very few collisions occurred at 
mid-block locations and are not included in this report. A complete summary of collision history 
details can be found in Appendix ‘A’ 

It should be noted that Strathcona County’s collision data is obtained through the Alberta 
Transportation database. Some collisions are unreported for a variety of reasons and therefore are 
not included in this data. Also, there are inherent data deficiencies in collecting and maintaining 
large databases. The collision information provided is up to date at the time of this report and may 
not include those collisions which remain in an open status due to pending investigations and legal 
requirements. There may be minor discrepancies between RCMP and Strathcona County datasets 
for various reasons. 

Lakeland Drive and Broadmoor Boulevard 
There were 47 collisions which occurred in five years (2014-2018) averaging 9.4 collisions per 
year. The reported collisions included one major injury, 14 minor injury and 32 property damage 
only collisions. One major injury collision occurred on Feb 15, 2016, when an eastbound vehicle ran 
the red light and collided with a northbound vehicle. Rear end collisions accounted for 30 out of 47, 
followed by eight left turn across path, and four right angle type collisions. The predominant 
collision is rear end type; mainly due to slippery road surface conditions and are typical for any 
arterial/arterial intersection in Sherwood Park. Right angle collisions occurred due to drivers’ 
failure to obey traffic signals, and left turn across path collisions occurred due to unsafe left turns 
either due drivers misjudging available gap spacing. There is a steady drop in traffic collisions by 
year; 19 in 2014 and only two in 2018. The reduction in collisions may be attributed to the addition 
of protected only left turn signal phasing; however additional evaluation time is required to 
substantiate this assumption.  

Lakeland Drive at Starbucks/Best Western access 
This intersection has experienced five collisions in the last five years (2014-2018) of the analysis 
period, averaging one collision per year. There were three left turn across path collisions, one rear 
end, and one right angle type collision reported. One of the collisions sustained minor injuries and 
others were property damage only collisions. There is no significant collision pattern identified for 
this intersection due to the low collision frequency.  

Lakeland Drive at Premier Way 
There were 18 collisions at this intersection including seven minor injuries and 11 property 
damage only collisions during the analysis period (2014-2018), averaging 3.6 collisions per year. 
The majority of the collisions were rear end type, which accounted for six out of 18 total collisions, 
followed by three left turn across path and two right angle type collisions. Other collision types 
included three struck objects, three sideswipes and one reported as “other”. There is no significant 
collision pattern identified for this intersection based on the type of collisions. Slippery road surface 
conditions may have been a contributor to at least 11 collisions. 
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Lakeland Drive at Sherwood Drive 
Collision frequency for this intersection was highest amongst other intersections on Lakeland 
Drive, with 89 collisions in total during the last five year period (2014-2018), averaging 17.8 
collisions per year. There were three major injury collisions sustaining five major injuries, and 26 
minor injury collisions with 39 minor injuries. A pedestrian was involved in one of the major injury 
collisions, when a left turning vehicle failed to yield to a pedestrian crossing Sherwood Drive. Major 
injury collisions included one left turn across path, two struck objects (including one pedestrian 
related). Minor injury collisions included 15 rear end collisions, six left turn across path, and four 
right angle type collisions. Rear end collisions accounted for 45 out of 89 (51%) total collisions 
followed by 22 left turn across path and seven right angle type collisions. Slippery road surface 
conditions contributed to 31 collisions, and 45 collisions occurred on dry road surface conditions. 
In general, the majority of severe injury collisions are right angle and left turn across path type 
collisions at any intersection. The frequency of collisions has shown a decreasing trend; 24 were 
reported in 2016, dropping to 14 in 2018. Similarly there were seven left turn across path in 2014 
and seven in 2015; dropping to only one collision in 2018. The reduction in collisions may be 
attributed to the addition of protected only left turn signal phasing; however additional evaluation 
time is required to substantiate this assumption. 

Lakeland Drive at Axbridge Gate 
This intersection is currently un-signalized with Axbridge Gate having a stop control onto Lakeland 
Drive. There is no significant collision history for this location with one collision reported in the last 
five years (2014-2018). A crosswalk is located on the east side of the intersection with ground 
mounted signs and parallel lines painted across Lakeland Drive. A transit bus stop is located on the 
south side of the road and residents have complained about pedestrian safety while crossing 
Lakeland Drive. TPE has planned to upgrade this crosswalk in 2019 with the installation of 
rectangular rapid flashing beacons. In addition to the rectangular rapid flashing beacons, the 
crosswalk parallel lines will be upgraded to zebra crosswalk markings.  

Lakeland Drive at Aspen Trail 
There were 13 collisions which occurred during the five year period (2014-2018), averaging 2.6 
collisions per year. The reported collisions included seven minor injury and six property damage 
only collisions. There is no significant collision pattern identified based upon the recorded collision 
history.  

Lakeland Drive at Clover Bar Road 
This intersection experienced 70 collisions during a five year period (2014-2018), averaging 14 
collisions per year. The reported collisions included two major injury collisions and 23 minor injury 
collisions. Bicycles were involved in three collisions and resulted in three minor injuries. Rear end 
collisions accounted for 28 out of 70 collisions followed by 17 left turn across path, and seven right 
angle type collisions. Following too closely was the common contributing factor to rear end 
collisions, especially during icy road conditions. Left turn across path collisions occurred due to 
unsafe left turns and failure to judge safe gaps in traffic. Since all approaches are skewed, judging 
safe gaps in oncoming traffic can be difficult. Right angle collisions occurred due to running a red 
light and slippery road surface conditions. 

Lakeland Drive and Summerland Drive (West) 
This intersection has four collisions reported in a five year period (2014-2018). Currently, this 
intersection is un-signalized with a crosswalk and overhead flashers on the west side of the 
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intersection. Collision frequency is low due to fewer conflicting movements as a ‘T’ intersection 
with north-south through movement restricted by the median island. 

Lakeland Drive at Summerwood Drive/Davenport Drive (west) 
There were 10 collisions which occurred in the last five years (2014-2018), averaging two 
collisions per year. There is no significant collision pattern identified from the history. The reported 
collisions included two minor injury and eight property damage only collisions. Currently this 
intersection is un-signalized with a crosswalk located on the east side of the intersection. Davidson 
Creek Elementary School opened last year and this crosswalk was upgraded by installing 
rectangular rapid flashing beacons to provide safer crossing facility. Additional review and ongoing 
assessments will occur according to operational demands. 

Lakeland Drive at Summerwood Drive/Clarkdale Drive (east) 
There were 10 collisions which occurred from 2014 to 2018, averaging two collisions per year. The 
reported collisions include one major injury, three minor injury and six property damage only 
collisions. The one major injury collision occurred due to a motorist’s preexisting medical 
condition, and hitting a light standard. During the Traffic Impact Assessment (TIA) developed for 
the Davidson School development, this intersection was identified for potential improvement with 
the school opening, as a result the intersection was signalized prior to school start in September of 
2018. Based upon the collision history, there is no significant collision pattern identified and 
additional review and assessment is required since the signalization.  

Reported collisions along the Lakeland Dive corridor are typical and do not represent a 
measureable concern for the volumes and nature of traffic along the corridor. 

Traffic operations, travel times, traffic counts, dual left turn signal timing and Analysis 
Strathcona County follows the “Left Turn Signal Assessment Warrant Guidelines” as well as “Policy 
SER-009-017 –Traffic Control Devices” to install and operate traffic signals. Strathcona County’s 
current left turn operation guidelines are consistent when compared to those adopted by other 
government agencies in Alberta and reflect best engineering practice. The latest traffic volumes 
available, show average weekday vehicle volumes as shown in Figure 1 below. 

 

Figure 1: Recorded Vehicles per Day (VPD) Traffic Volumes 

Figure 2 shows the obstructed view of a vehicle at the formerly permissive northbound to 
westbound Sherwood Drive dual left turn onto Baseline Road. This obstructed view is one of the 
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primary safety issues with the use of permissive dual left turns. Ongoing traffic signal analysis and 
field inspections are carried out regularly to ensure left turn signal phase operations are safe and 
promote common driver understanding and expectation. 

 

 
Figure 2 The view of one left turner is blocked by another left turner 

The implementation of protected-only left turn signal phasing has reduced crashes on average 78% 
in Strathcona County immediately after their implementation with additional reductions 
anticipated as driver familiarity continues to improve. In addition the use of protected-only left 
turns prevents the conflict of left turning vehicles with pedestrians crossing the intersection; which 
is a significant improvement in eliminating vulnerable road user collisions. The implementation of 
protected-only left turn signal phasing does have negative impacts to the operational efficiency of 
lower volume intersections during the off peak hours. Unfortunately, the intermittent use of 
protected-only and protected-permissive left turn signal phases at one intersection is not possible 
due to the required signal head wiring and programming, as well as safety concerns caused during 
the signal phase transition. 

A complete signal timing design was undertaken in the summer of 2017. Through this 
implementation, it was determined that the restrictive nature of protected-only left turn signals at 
those intersections with lower volumes would operate more efficiently as single left turn 
operations. As a result, multiple dual left turns were modified in 2018 to single left turn lanes and 
traffic signal design plans were modified to protected-permissive and permissive turns. This change 
has improved intersection efficiency and traffic flow, while maintaining acceptable traffic safety 
requirements. Where dual left turns are warranted based upon the volume of traffic, protected-only 
left turns are required to meet current engineering best practices to achieve acceptable safe 
operations. When those converted single left turns warrant additional capacity, the second turn 
lane can be re-opened with protected-only signal phasing, similar to the larger intersections 
currently operating with this design philosophy.  
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A thorough report was developed and presented to Priorities Committee in July of 2017 discussing 
the research, issues, and recommendations of dual left turns in Strathcona County. This full report 
and presentation can be found at the following web link:  

https://pub-strathcona.escribemeetings.com/filestream.ashx?DocumentId=13554  

Alternative signal timing options 
During the 2015 and 2017 traffic signal retime, two segment breaks were strategically placed on 
Lakeland Drive so that full signal priority is provided to and based upon traffic on Baseline Road, 
Broadmoor Boulevard, Sherwood Drive and Clover Bar Road. Segment breaks are created in a 
traffic signal network design in order to improve the primary flow of traffic at the expense of the 
lower volume corridor, therefore resulting in less consistent traffic flow along Lakeland Drive.  The 
signal design breaks in Lakeland Drive were coded with the following philosophies and rationale in 
mind: 

1. Lakeland Drive has lower traffic volumes compared to all intersecting corridors 
2. The corridor has larger spacing between signalized intersections: 

• 1.0 km between Premier Way and Sherwood Drive 
• 1.3 km between Sherwood Drive and Clover Bar Road 

Figure 3 below shows a visual representation of the traffic signal design for Lakeland Drive where 
the corridor is not connected between Broadmoor Boulevard and Sherwood Drive and between 
Sherwood Drive and Clover Bar Road. These breaks were created by the modelling software and 
confirmed to be necessary by the traffic signal engineer in order to maintain prioritized traffic 
signal coordination on the higher volume intersecting roads. 

 

Figure 3: 2017 Lakeland Drive modelled traffic signal design 

The County monitors traffic pattern changes including business/residential developments in order 
to schedule timely and systematic signal timing reviews to provide optimum signal operations as 
traffic patterns change and evolve with ongoing development. Since 2012, additional traffic signals 
were installed along Lakeland Drive to provide safe access and egress to additional traffic utilizing 
the Lakeland Drive corridor to and from adjacent land uses, including the opening of the Sherwood 
Drive Interchange with Highway 16. Traffic signal engineering assumes that the designed break 
points on Lakeland Drive will eventually be removed and the traffic signal design will need to 
operate Lakeland Drive as a prioritized corridor.  

An upcoming and planned signal timing re-design is scheduled to occur through 2020 and 
implemented in 2021. Updated 2020 turning movements will be collected and used in order to 
analyze, define and design new signal timings for the entire signal network. Based on the updated 
traffic volumes, the traffic engineer will model and design the network to re-establish the priority of 
each major corridor to determine the most efficient and effective traffic signal design to coordinate 
the majority of traffic.  

https://pub-strathcona.escribemeetings.com/filestream.ashx?DocumentId=13554
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As traffic volumes on Lakeland Drive are lower than the intersecting major corridors, Lakeland 
Drive is considered a lower priority in terms of traffic signal coordination. Although not a currently 
recommended approach, changing the design philosophy would likely introduce negative impacts 
to signal coordination of the major high volume corridors such as Sherwood Drive, Broadmoor 
Boulevard and Clover Bar Road. Figure 4 below is a representation of a connected and prioritized 
Lakeland Drive that can be achieved as the daily volumes become equivalent to the intersecting 
corridors.  

 

Figure 4: Potential Future Traffic Signal Design Concept 

Public complaints and perception  
Public complaints for traffic operations along Lakeland Drive have varied since its opening, from 
the posted speed limit to traffic signal design and side street servicing. When focusing on traffic 
signal and operation complaints over the past four years shows a variety of issues that are 
summarized in Table 1 below.  

Table 1: Lakeland Drive Traffic signal complaints from county connect – May 2015 and May 2019 

No. Concerns Number 
1 green time too short 16 
2 closing the second left turn lane 21 
3 traffic signal malfunction 9 
4 new traffic signal installation 3 
5 intergreen too short 1 
6 signal wait time too long 3 
7 protected only left turn signals 10 
8 new traffic signal request 1 
9 signal coordination 1 
 Total 65 

 

The highest incidence of complaints occurred during a two week period with the implementation of 
the dual left turn lane changes to single left lanes. The second most heard complaint was from side 
street drivers accessing the Lakeland Drive corridor, where drivers felt that the green time was too 
short and that the wait time was too long. Similar to all other corridors, every intersection that can 
geometrically support a half cycle signal design on the side street signal the cycle time was reduced 
during the 2017 signal retime to reduce the wait time in half for those drivers and pedestrians 
accessing or crossing Lakeland Drive. Complaints have reduced since the most current signal design 
and geometric changes have been in place and drivers have become more familiar with day to day 
operations. 



12 | P a g e  
 

Conclusions 
Based upon the observed operation and collision review, no additional changes or improvements 
beyond those already planned for the Lakeland Drive corridor have been identified at this time. The 
priority of traffic flow signal engineering design philosophy is recommended to remain on the 
higher volume corridors of Clover Bar Road, Sherwood Drive and Broadmoor Boulevard over the 
prioritization of Lakeland Drive traffic. Ongoing and updated traffic movements, volumes, collision 
analysis, and public complaints will be maintained to ensure the most efficient and safe signal 
timing design is in place and servicing the most number of vehicles most of the time based upon 
average daily operations.  

Collision history to date has been utilized to make changes to left turning signal design and 
geometry, to date the changes are showing improvements to the number of left turn across path 
and right angle crashes; additional observation and evaluation will continue to appropriately assess 
the ongoing impacts.  

Upon reviewing this report the TSAC determined that no further actions are required on Lakeland 
Drive beyond those changes already planned. The TSAC Lakeland Drive Safety Review letter is 
included in Appendix A. 

Recommendations 
No additional changes or improvements beyond those already planned for the Lakeland Drive 
corridor are being recommended at this time. Ongoing monitoring and analysis of the entire traffic 
signal network and collisions is to be maintained to ensure the appropriate and best practices are 
being implemented and maintained.  
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Appendix A 
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Appendix B 
See attachment for collision details. 
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