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1.0 BACKGROUND 

The District of Oak Bay contracted Bunt & Associates (Bunt) to perform an independent 
review to identify and confirm perceived concerns at the intersection of Cadboro Bay Road / 
Bowker Avenue and, if justified, develop options for the mitigation of these concerns.   Bunt 
retained the services of Capital Bike and Walk Society to participate in this study to ensure 
alternative mode considerations were incorporated into any design recommendations. 
 
According to information provided by the District for background information relative to this 
study, the intersection of Cadboro Bay Road / Bowker Avenue has been the subject of a 
variety of complaints from local residents dating back to December 1994. 
 
The subject intersection is illustrated in the following Figure 1.  
 
 

Figure 1: Area Plan 

 
 
 
 
 
 
 

Bowker Avenue 

Cadboro Bay Road
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The analysis was conducted in two phases as described below: 
 
Phase 1: Issue Identification  
 

• Collate available data (provided by the District) including: 
o Digital as-built drawings of the intersection; 
o Speed surveys; 
o Crash data (individual crash reports if available); 
o Existing traffic count data; 
o Summary of neighbourhood concerns, which we understand to be speed, 

alignment, sight-lines, vibrations, on-street parking, delays, etc.; 
• Conduct AM and PM intersection traffic counts including school period traffic peaks; 
• Undertake intersection analysis, including: 

o An operations analysis using Synchro to identify operating delays, level-of-
service, queue lengths, and volume-to-capacity measures; 

o A review of crash data; 
• Conduct a site visit to confirm and identify operational and safety issues at the 

intersection. 
 

Phase 2: Option Development  
 

• Consideration of mitigation options at the intersection including: 
o Signing, marking, and geometric changes; 
o Signalization of the intersection; 
o Feasibility of a roundabout (i.e. test whether a roundabout is an appropriate 

treatment at this location and consideration of the necessary design 
parameters); 

o Feasibility of a pedestrian refuge island in place of the northbound left turn 
lane. 

• Review mitigation options in terms of how each addressed the concerns identified in 
Phase 1; 

• Preparation of conceptual design drawings for the top mitigation options; 
• Recommendation of preferred treatment option; 
• Preparation of a Class “D” cost estimate for the preferred mitigation options. 
• Preparation of a summary report that identifies the primary concerns at the 

intersection identified in Phase 1, along with recommended mitigation options and 
related approximate construction cost estimates. 
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2.0 EXISTING CONDITIONS 

Cadboro Bay Road is a busy arterial route 
connecting south Oak Bay and the recreation 
centre, Safeway shopping centre and other points 
in Victoria and Oak Bay neighbourhoods.   The 
corridor also contains Oak Bay High School and 
Willows Elementary School, drawing some level 
of bicycling and walking traffic.   According to the 
current Official Community Plan (OCP), Cadboro 
Bay Road and Bowker Avenue, east of Cadboro 
Bay Road are designated commuter bicycle 
routes. 
 
Bowker Avenue connects across Cadboro Bay Road, linking to north Oak Bay 
neighbourhoods and beaches.   West of Cadboro Bay Rd, Bowker Avenue serves some 
residences and connects to busier Eastdowne Road. 
 
The Cadboro Bay Road / Bowker Avenue intersection is controlled by a flashing amber 
traffic light for the north / south direction and a flashing red traffic light for the east / west 
directions.   There is a channelized free right turn for both northbound and westbound 
vehicles. 
 
2.1 GEOMETRICS 
In the northbound direction, approaching the intersection, there is existing on-street parking 
on both sides of Cadboro Bay Rd.   The parking is limited to two hours in duration between 
the hours of 8:00AM – 8:00PM.   There is a separate northbound right turn lane with a large 
radius as well as a 20m long dedicated left turn lane onto Bowker Ave.   There is an 
uncontrolled pedestrian crosswalk on the south leg of the intersection as well as across the 
channelized right turn lane.   The posted speed limit along this section of roadway is 
40km/h. 
 
In the southbound direction, there is on-street parking on the east side of the road and an 
existing bus stop on the west side of the road.   The posted speed reduces from 40km/h to 
30km/h approximately 75m from the intersection. 
 
In the westbound direction, there is on-street parking along the north side of Bowker Ave. in 
the vicinity of the intersection.   Parking on the south side is not permitted due to the 
channelized northbound right turn lane and associated merge condition.   There is a 
channelized right turn lane onto Cadboro Bay Rd. and an uncontrolled crosswalk at the 
intersection.   The posted speed limit along this section of Bowker Ave. is 40km/h, although 
the speed sign is some distance from the intersection. 
 
In the eastbound direction, on-street parking exists on both sides of Bowker Ave.   The 
laning at the approach leg to the intersection has been restricted to right-in / right-out 
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movements only due to the lack of sight-distance toward the south.   Although the restriction 
is well marked, some vehicles were observed making through and left turn movements.   
There is no crosswalk on this leg of the intersection, although some pedestrians were 
observed crossing at this location.   The speed limit is not posted on this leg of the 
intersection, but is assumed to be 40km/h. 
 
2.2 SPEED 
Bowker Avenue 
 
To the west of the intersection with Cadboro Bay Road the speed limit is 40km/hr.   The 
speed data indicates that only 4% of the traffic is travelling above the posted limit.   There 
were no vehicles recorded exceeding 50 km/hr. 
 
To the east of the intersection the posted speed limit is 40 km/hr.   The data indicates that all 
vehicles travelled within this limit and it was noted that 70% of all vehicles were travelling 
between 31-40km/hr. 
 
Cadboro Bay Road 
 
To the south of the intersection with Bowker Avenue the posted speed limit is 40km/hr.   The 
data indicates that 57% of the traffic is travelling above the posted speed limit, with 8% 
travelling above 50km/hr. There were no vehicles recorded exceeding 60km/hr. 
 
To the north of the intersection the posted speed limit is 40km/hr reducing to 30km/hr near 
the school zone.   Available data indicates that 97% of traffic is travelling above the speed 
limit within the 30km/hr zone.   More specifically, 39% of these vehicles are travelling 
between 31-40km/hr, 47% of vehicles are travelling between 41-50km/hr, and 10% of 
vehicles are travelling between 51-60km/hr with the remaining 1% travelling between 61-
70km/hr. 
 
Traffic engineering studies typically examine the 85th percentile speed as it represents the 
behaviour of the majority of drivers.   In this instance, it should be noted that the measured 
85th percentile speed recorded on Cadboro Bay Road in both directions was 44km/h.   This 
speed is within acceptable limits.  
 
2.3 ALIGNMENT / SIGHTLINES 
During field reconnaissance the following observations were made: 
 
The building located at 2296 Cadboro Bay Road, at the southwest corner of the subject 
intersection obstructs views for eastbound right turning and northbound left turning vehicles. 
This building is located within the red area highlighted in Figure 1 – Area Plan, and is 
triangular in shape. 
 
The pedestrian crossing sign at this corner is obscured by the pole for northbound drivers. 
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The painted median on the west leg of the intersection as shown in the following photo 
provides little, if any, deterrent for drivers making illegal left turn or through movements as 
observed during field observation. 
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Drivers of vehicles on the downhill grade on Cadboro Bay Road making a northbound right 
turn movement onto Bowker Avenue have limited sight distance to see pedestrians near or 
on the painted crosswalk on the curve.   Additionally, the stop bar in front of this crosswalk 
(shown below) has no signage and the crosswalk sign is on the right hand side of the road 
only. 

 

 
 
Vehicles parked on the uphill curve on Cordova Bay Road (south of the intersection) on the 
southbound right hand side of the road restrict sight distance at the corner at the west side 
of the intersection as shown below. 
 

 
 
 

Illuminated Beacon

Crosswalk 
and stop bar

Crosswalk
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2.4 PAVEMENT CONDITION 
Some areas of asphalt near and at the subject intersection are cracked and there are areas 
where patching has occurred.   These cracked and patched areas may contribute to sound 
and vibration issues particularly when heavy vehicles, such as busses, drive over these 
areas. 
 

 
 

 
 

2.5 ON-STREET PARKING 
On-street parking is well used on the east, west, and south legs of the intersection, less so 
north of the subject intersection towards Dalhousie, where on-street parking appears to be 
underutilized. 
 
Southwest of the intersection, a parking bay provides parking for a cluster of businesses on 
Cadboro Bay Rd.   Immediately south of the parking bay on Cadboro Bay Rd, additional on-
street, curb side parking juts out into the travel lane.   Parking bays may have limited use on 
the east side of Cadboro Bay Rd approaching Bowker Avenue. 

Patched asphalt 

Cracked asphalt 

Cracked / alligatoring asphalt 
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2.6 INTERSECTION PERFORMANCE INDICATORS 
The performance results shown in this study were taken from the Synchro model because 
they represent standardized Highway Capacity Manual analysis outputs.   The primary 
indicator of performance is the Level of Service (LOS) which assigns a letter grade for each 
of the delay ranges from LOS ‘A’ (representing “unconstrained” or “free-flow” operation) to 
LOS ‘E/F’ (the threshold of LOS ‘E’ being “at capacity” and LOS ‘F’ being “at failure”). 
 
A letter grade of “D” indicates that the influence of congestion becomes noticeable and few 
vehicles advance through the intersection without stopping.   This Level of Service is, 
however, still considered an acceptable movement condition in urban locations. 
 
LOS is a qualitative rating of the effectiveness of a transportation component measured in 
terms of operating conditions.   The Highway Capacity Manual identifies operating 
conditions ranging from "A" to "F", briefly described below for signalized intersections: 

LOS A Excellent traffic flow, favourable progression, most vehicles do not 
stop at all.  

LOS B Very good traffic flow, short delays, more vehicles stop than under 
LOS A causing higher levels of delay. 

LOS C Traffic flow is still good, but the number of vehicles stopping is 
significant. Many vehicles still proceed without stopping.  

LOS D The influence of congestion becomes noticeable. Few vehicles 
advance through the intersection without stopping. 

LOS E The limit of acceptable delay for many agencies. Virtually no 
vehicles proceed without stopping.  

LOS F Traffic volume exceeds available capacity. All vehicles must stop 
at least once, and possibly must wait through several signal cycles 
before proceeding. 

 
The level of service can be shown in the greatest detail for each individual movement or as 
a sub-aggregate value for the approach of a roadway which combines the individual 
movement terms from one approach to the intersection into one.   The intersection LOS 
combines all the approach into one aggregate value. 
 
2.7 TRAFFIC VOLUMES / INTERSECTION OPERATION 
Manual traffic counts were conducted on Jun 9, 2009. The Average Weekday AM Peak 
Hour was observed to occur between 7:00 – 8:00 am with traffic volumes as illustrated in 
Figure 2 below.   The Average Weekday PM Peak Hour was observed to occur between 
4:30 – 5:30 pm with traffic volumes as illustrated on the Figure 3. 
 
The intersection operates at a level of service ‘B’ or higher for all movements with minimal 
delays and good traffic flow during both the Average Weekday AM and PM Peak hours. 
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Figure 2: Existing Average Weekday AM Peak Hour Traffic Volumes 

 
 

Figure 3: Existing Average Weekday PM Peak Hour Traffic Volumes 

 
 

2.8 CRASHES 
The available crash data shows that there have been 7 crashes at or near this intersection 
within the last 10 years with 6 of the 7 crashes occurring on Cadboro Bay Road as indicated 
in Figure 4.   None of the crashes resulted in death, 4 crashes involved injuries, 4 crashes 
involved property damage and one crash was a hit and run.   There is no indication that a 
pattern is present with respect to the type of crash, the time of day, or the time of year that 
crashes occur. 
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Figure 4: Crash locations 

 
 
2.9 FACILITIES FOR ALTERNATIVE MODES 
Facilities for pedestrians (including strollers, scooters, wheelchairs) and cyclists are limited.   
Cadboro Bay Road is a designated commuter bicycle route; however, there are no 
designated bike lanes.   During field reconnaissance the following observations were made: 
 
A utility pole obstructs the ramp to the sidewalk at the northeast corner of the intersection.   
Pedestrians were observed using the roadway because they were unable to mount the 
sidewalk after using the crosswalk. 
 

2

2

1
2
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In many locations the sidewalks are overgrown with vegetation, obstructed with poles or 
narrow as shown in the following photos.   Oak Bay’s current design standards are generally 
for 1.5m sidewalks.  Given the trends in promoting active forms of transportation, some local 
jurisdictions are incorporating 2.0m wide sidewalks in new construction designs in order to 
accommodate two wheelchairs passing by each other. 

 

 
 

Pole obstructing ramp 

Overgrown vegetation 
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3.0 PROPOSED MITIGATION MEASURES & COSTS 
In general, Cadboro Bay Rd, along both intersection approaches is a candidate for some 
remedial resurfacing due to cracking and patching that has occurred due to underground 
utility work and settling.   As an interim issue mitigation measure, consideration should be 
given to patching cracks and depressions in the vicinity of the intersection as part of the 
District’s ongoing road maintenance program.  The northbound intersection approach would 
benefit further with the application of anti-skid coating, including the channelized right turn 
lane.   The cost to overlay the Cadboro Bay Road intersection approaches to a distance of 
approx. 50m from the intersection is estimated at approx. $65,000.00. 
 
With a designation of ‘Commuter Bike Route’ in the OCP, marked bike lanes should be 
considered along Cadboro Bay Road and where feasible, sidewalks could be widened to 
2.0m.  and obstructions in the sidewalk should be removed. 
 
Option 1 - Low Cost Option 
 
Signage   The 30 km/h warning sign posted for traffic 
approaching southbound along Cadboro Bay Rd is placed 
where on-street parking can obstruct its visibility, rendering it 
somewhat impotent as a speed control instruction.   
Furthermore, a newer 40km/h speed sign has been erected in 
close proximity to the 30 km/h sign.  
 
The regulatory 40 km/h sign should be removed from its 
current location and the 30 km/h warning sign should be 
replaced with a retroreflective sign.   Cutting back vegetation 
which is obscuring signs and more or brighter signage, or 
warning lights warning motorists of an approaching crosswalk 
might be useful on the northbound approach along Cadboro 
Bay Rd as it curves around towards Bowker.  
 

Pole obstructing sidewalk 

30 km/h Speed Control Sign 
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An additional pedestrian crossing sign should be located in the median at the crosswalk 
located along the northbound channelized right turn lane. 
 
Paint Markings   Existing gore areas are worn and provide limited visual cues to channel or 
slow vehicles.   Repainting yellow gores may emphasize road narrowing and encourage 
drivers to moderate speeds on their approaches to the intersection.   An additional painted 
gore in the northeast quadrant of the intersection would assist in positioning westbound right 
turning vehicles and reduce the conflict zone for cyclists. 
 
The crosswalk on the northbound channelized right turn lane could be moved closer to 
Cadboro Bay Road to improve visibility for approaching drivers.   Adequate lighting should 
be ensured. 
 
Bicycle lanes:  Marked lanes on Cadboro Bay Rd would be useful on approaches from both 
directions to further visually narrow the road and slow traffic.  Road widths appear to be 
insufficient to allow for bicycle lanes, particularly where on-street parking is available.   
Without changing the physical infrastructure, coloured bicycle lanes painted through the 
intersection along Cadboro Bay Rd could emphasize visual narrowing of the road and 
highlight conflict points between turning traffic and through bicycle traffic, particularly along 
Cadboro Bay north to eastbound where a free right for Bowker bound vehicles draws 
significant volumes of traffic.   Similarly, traffic flowing from Bowker to northbound Cadboro 
Bay Rd could benefit from coloured bike lanes to alert drivers to potential conflicts with 
through bicycle traffic.  Where there is insufficient width to allow for bike lane markings, 
‘Sharrow’ markings would be appropriate to inform cyclists of the proper placement along 
the roadway and further alert drivers to the presence of cyclists.  As mentioned earlier, the 
on-street parking on the north leg of the intersection appears to be underutilized.  This 
option considers the elimination of on-street parking in favour of a marked bike lane along 
the southbound curb line, beginning at the north end of the existing bus stop.   While this 
option considers low-cost paint and signage options, the existing planted median 
approaching the intersection could be reconstructed to accommodate the 1.5m bike lane for 
an estimated additional cost of approx. $3,000.00 - $5,000.00. 
 
On-street Parking:   Where on-street parking is provided along Cadboro Bay Rd, delineation 
of the parking spaces with perpendicular ‘T’ striping would also help to visually narrow the 
roadway, particularly during time periods that parking is not permitted.   This treatment 
would also assist cyclists in positioning themselves outside the car door opening area.   With 
marked parking spaces, the time restrictions are typically repealed and 24 hr parking is 
permitted. 
 
The estimated cost to implement the recommendations of this option is approximately 
$15,000.00 excluding the previously mention asphalt re-surfacing.  The costs for the line 
markings vary depending on the type of paint marking material used.   The estimated cost of 
the paint markings is approx. $10,000.00 - $12,000.00 and is based on the use of 
Thermoplastic paint which, although more expensive, is more durable than standard road 
marking paint and contains glass beads for enhanced reflectivity. 
 
Please see Exhibit 1 for a visual representation of the design concept. 
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Option 2 - Moderate Cost Option 
 
The Cadboro Bay Road northbound right turn lane is constructed with a large radius which 
allows for higher speed through the curve.   In this option, we have depicted a reduced 
radius at this location which is intended to slow vehicles and improve visibility of the 
pedestrian crossing.   With the existing travel lane relocation, opportunities to improve 
pedestrian facilities would exist.  A new 2.0m sidewalk has been depicted at this location.  
 
Elsewhere, existing traffic islands and narrow sidewalks may be difficult to navigate for 
pedestrians with mobility challenges or those using walkers, wheelchairs or scooters, or who 
may be pushing strollers.   It appears there is sufficient right-of-way along the east side of 
Cadboro Bay Road to widen sidewalks to 2.0m toward the property lines.  
 
The crosswalk on the south leg of the intersection is long, making crossing uncomfortable 
for some pedestrians.   A curb extension at the southwest corner would reduce the crossing 
distance and improve visibility of pedestrians waiting to cross at this location.   This would 
also allow the pedestrian crossing sign on the west side of the crosswalk to be moved to a 
more visible location.   District staff has also given consideration to eliminating the 
northbound left turn lane on Cadboro Bay Road onto Bowker Avenue in favour of installing a 
pedestrian refuge at that location.   The recorded vehicle volumes making this manouver 
suggest that the impact of banning left turns at that location would have a negligible impact 
on neighbourhood traffic conditions.  The displaced left turning vehicles would simply turn 
onto Eastdowne Road to access the neighbourhood.   The estimated cost to construct the 
median is approx. $8,000.00 - $10,000.00. 
 
Tightening the westbound free right turn onto Cadboro Bay Road on the east side of the 
intersection could also be useful in slowing vehicle traffic.   A raised concrete curb extension 
on the northeast quadrant of the intersection has been depicted to achieve this result.   The 
re-design of any laning must ensure compatibility with large trucks that may be use these 
facilities. 
 
As vehicular travel speeds are highest in the northbound direction, further measures to 
reduce speeds approaching the intersection include a reduction in travel lane width by way 
of curb extensions at Christie Way. 
 
The estimated cost to implement the recommendations of this option is approximately 
$115,000.00, including resurfacing.   
 
 
Please see Exhibit 2 for a visual representation of this design concept. 
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Option 3 - Higher Cost Option 
 
A single lane roundabout has many advantages over a standard intersection design.   It is 
an effective measure for reducing vehicle speeds through an intersection, reducing vehicle 
delay and accident severity.  While a roundabout may be feasible, the most dominant 
movements are already well served by the existing configuration for through traffic on 
Cadboro Bay Road.   However, the application of a roundabout would also allow for reduced 
lane widths on both Cadboro Bay Road approaches and the Bowker Avenue westbound 
approach, as dedicated auxiliary turn lanes would no longer be required.   With the reduction 
of cross-section widths, this option would allow for marked bike lanes and wider sidewalks 
on the Cadboro Bay Road approaches.   Additionally, neighbourhood mobility would be 
improved as turn restrictions at the west leg of the intersection would no longer be 
necessary. 
 
Although pedestrian movements through a roundabout design may find little advantage over 
the existing design, an option to cross Cadboro Bay on the north of the intersection might 
prove attractive.   The diverters on the major approaches also act as a pedestrian refuge 
and improve safety for pedestrians. 
 
The application of a roundabout at this location may result in a loss of some on-street 
parking in the vicinity of the intersection, particularly the existing parking bay fronting 2296 
Cadboro Bay Road. 
 
The estimated cost to implement the recommendations of this option is approximately 
$275,000.00.    
 
Please see Exhibit 3 for a visual representation of this design concept. 
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4.0 SUMMARY / RECOMMENDATIONS 
The improvement options that have been developed in this report allow for a ‘staged’ 
approach leading to an ultimate intersection design.   This allows for immediate 
implementation of design strategies that will improve safety and mobility for all modes of 
transportation and address the issues identified in the documentation provided for this study.   
The staged approach also provides an opportunity to monitor the effects of the improvements.    
 
As funding permits, we recommend that Design Option 1 be implemented immediately, 
progressing to Design Option 2 as soon as feasible. 
 
Based on our analysis we feel that from an operational perspective the intersection serves 
vehicular traffic quite well under the existing geometrics.  With the designation of Cadboro 
Bay Road as a commuter Bikeway, a goal to provide separate facilities for bicycles should 
considered.   Improvements to pedestrian amenities in the vicinity of the intersection should 
also be considered a priority.    In our opinion, we feel the moderate cost option (Option 2) 
would result in achieving the desired results, and that the higher cost design features of 
Option 3 may not be required in the foreseeable future. 
 
We trust that the information contained in this report will assist in the development of 
strategies to deal with the existing concerns surrounding the Cadboro Bay Road / Bowker 
Avenue intersection.  
 
If there is any part of this study that you would like to discuss further, please do not hesitate to 
contact us. 
 
Yours truly, 
 
Bunt & Associates Engineering Ltd. 
 

 
_________________________  
W. Wayne Gibson 
Transportation Analyst 
 


