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ABSTRACT 
 
Lower Lonsdale is a vibrant, waterfront urban hub within the City of North Vancouver.  
The area includes commercial, retail, recreational, and residential uses, with significant 
pedestrian activity.  The City wants to promote walking as the mode of choice and has 
already provided considerable infrastructure in the area, including sidewalks, crosswalks, 
benches, and landscaping.   
 
This paper will summarize a new methodology developed and applied to identify further 
improvements to the pedestrian facilities in the area to reduce risks to pedestrians from 
falls or motor vehicle collisions and to encourage walking.  The impact of pedestrian falls 
can be very severe, especially for seniors and those with accessibility concerns, and is 
often overlooked in reviews. 
 
The method combined the results of a vulnerable user field survey, the current vehicular 
and pedestrian volumes, pedestrian-related collisions, and any concerns identified by an 
experienced road safety engineer.  A scoring system was used that consisted of: 
 
�  an issue-related score (a function of the affected vulnerable road user groups and 

expected severity should an incident occur); and  

�  a location-specific score (a function of traffic volume, pedestrian volume, and the 
pedestrian-related collisions).   

 
Relative weight factors were utilized to develop a final point score for each possible 
improvement to reflect its likely benefit.  The study identified 32 types of improvements 
at more then 120 locations in the study area, for the total cost of up to $1.1 million.  The 
recommendations focused on short-term, low-cost, easy-to-implement improvements, 
such as signs, pavement markings, and brush trimming.  Some longer-term or higher-cost 
improvements were identified where appropriate.   
 
 



BACKGROUND 
 
The City of North Vancouver’s Community Vision, as expressed in its Official 
Community Plan (2002), is to become a “vibrant, diverse and highly liveable community 
that strives to balance the social, economic and environmental needs of our community 
locally”.  In 2006, the City started developing its comprehensive Transportation Plan to 
further the Official Community Plan’s goals and objectives and to integrate transportation 
planning with other City planning initiatives such as land use, parks and greenways, and 
greenhouse gas reduction strategies.  The Transportation Plan is to provide a strategic 
vision of the multi-modal transportation system for the next 20 years and beyond.  The 
Plan will be designed to support the efficient movement of people and goods, supporting 
the modes that are given priority, namely walking, transit, and cycling.   
 
The location of the City of North Vancouver is shown in FIGURE 1. 
 

 
FIGURE 1  CITY OF NORTH VANCOUVER,  
IN THE GREATER VANCOUVER REGION 

 
The City is a well-developed municipality with limited room to expand its transportation 
infrastructure.  Consequently, any enhancement of transportation facilities and services – 
such as roadway networks, transit, bicycle routes, and pedestrian facilities – must fit with 
the existing network and evolve as the City grows. This often requires using non-
traditional and creative transportation solutions to achieve City goals, while minimizing 
impacts on existing neighbourhoods and residents. 



The urban Lower Lonsdale Area is already a walkable neighbourhood.  Here walking 
represents a significant portion of all trips (23 percent), compared to the City as a whole 
where walking accounts for 9 percent of trips.  The sidewalk network is virtually 
complete, allowing pedestrians to travel between residential, shopping, and office areas 
as well as to walk to a SeaBus terminal where they can take a transit ferry to downtown 
Vancouver.  
 
The City wants to continue to make improvements to the pedestrian infrastructure.  A 
survey administered in 2005 found that pedestrians were evenly divided in their 
preference for specific improvements, namely: 
 

�  better pedestrian crossings; 
�  better street lighting; 
�  improved sidewalk quality; 
�  more garbage bins; and  
�  more benches. 

 
The Transportation Plan process has also identified that pedestrian safety, comfort and 
security are primary concerns for residents, particularly with respect to crossing along 
major roads.   
 

METHOD 

 

A new method was developed to identify and prioritize those pedestrian facility 
improvements that would provide the most benefit to the Lower Lonsdale Area.  The key 
capabilities of the method developed were that it: 

�  considers the needs of all users; 

�  reflects the increased risk associated with certain locations through 
its traffic and collision history; 

�  assesses the likely risk if an improvement is not made by 
considering risk as a function of exposure (how many people 
affected) and  severity (what is the possible outcome if an incident 
occurs); 

�  requires relatively minimal data; and 

�  makes a reasonable distinction between higher priority 
improvements and those with lesser priority. 



The design and condition of pedestrian facilities can contribute to the safety of 
pedestrians and to their safety.   For this study, the improvements to pedestrian facilities 
that were considered likely to have an effect were: 
 
�  Removing sidewalk vertical height differences (trip hazard); 
�  Repairing severe sidewalk horizontal cracks; 
�  Providing a continuous off-road walking route so pedestrians are not forced onto 

the roadway; 
�  Removing hazards and ensuring access for vulnerable road users such as the 

visually-impaired, and/or the mobility-impaired; 
�  Ensuring line-of-sight between vehicle drivers and pedestrians trying to cross a 

roadway; 
�  Removing trip or fall hazards; 
�  Providing adequate width and a traversable surface for wheelchair and stroller 

users; and 
�  Enhancing the visibility of marked crosswalks. 
 
A field survey was conducted to locate these deficiencies.  The method used during this 
review consisted of the following steps: 
 
�  Development of an audit checklist or prompt list to be used during the field 

review; 

�  Field survey of existing facilities to identify issues within the study area,; 

�  Compilation of existing vehicular and pedestrian traffic counts during the 
weekday peak period between 1600 and 1700 hours; 

�  Compilation of pedestrian-related collisions at intersections through claims 
reported to the Insurance Corporation of British Columbia over a three-year 
period (2001 to 2003); 

�  Development of a scoring method to consider the likely exposure and severity of 
risk of each issue and of each location; 

�  Summary of each issue found and coding to assess its priority; and 

�  Development of preliminary cost estimates for each potential improvement to 
develop an implementation plan. 



This review focused on the sidewalks in the study area and corridor and on the pavement 
markings and pedestrian push buttons at the marked crosswalks.   
 
The focus was on improvements that could be made in the relatively short term.  Two 
issues were deemed to be longer term improvements and so were not considered in detail: 
pedestrian-scale lighting and delineation of pedestrian walking zones.  For example, as 
illustrated in FIGURE 2, a consistent cross-section would assist pedestrians, and 
especially visually-impaired pedestrians, to understand where obstacles can be expected. 
 

   
Bricks indicate boulevard zone, 

Carrie Cates Court 
Bricks in  through zone, 

Esplanade 
Bricks in 45 degree pattern do not 

provide guidance, 1st Street 

 
FIGURE 2  SIDEWALK DELINEATION PATTERNS 

 

SCORING  

 
It became necessary to develop a scoring system to prioritize the hundreds of possible 
improvements.  The premise for the scoring system was that there are two general goals: 
reducing risk and encouraging walking.   
 
Risks for pedestrians are created by either: 
 
�  A collision with a motor vehicles, typically occurring when a pedestrian crosses 

or walks along a roadway; or 

�  A fall or collision with an object in the walkway. 
 
Some inadequate pedestrian facilities do not constitute a risk, but can discourage walking 
because they are awkward to navigate.  For example, a too-narrow sidewalk can force a 
person pushing a stroller to struggle through the available space.   
 
 



For some configurations, a higher risk or difficulty can arise for certain vulnerable road 
users.  Although they may be a relatively small proportion of the pedestrian traffic, these 
groups have specific requirements that should be considered.  Vulnerable road user 
groups include: 
 
�  Wheelchair users; 
�  Strollers users; 
�  Mobility-impaired persons, including those with crutches; 
�  Older pedestrians; 
�  Children; 
�  Extremely tall pedestrians; 
�  Visually-impaired persons; and 
�  Hearing-impaired persons. 
 
To capture these impacts quantitatively, a method to create an Issue-Related Score was 
developed specifically for this review.  For each issue that could cause risk or difficulty, 
an assessment was made as to which pedestrian groups would be affected and what the 
severity of the outcome could be from that issue.  The scoring table is shown as TABLE 
2, with a maximum Issue-Related Score being 35. 
 
 

TABLE 2  ISSUE-RELATED SCORE 
(Multiplication of Exposure Relative Weight and Severity Relative Weight) 

 
SEVERITY 

and Relative Weight 

Low Medium High Extreme EXPOSURE 

1 3 5 7 

Type Relative  
Weight Example 

Difficult to 
Negotiate, 

Deterrent to 
Walking 

Trip or Fall 

Motor vehicle 
collision at 

relatively low 
speed 

Motor vehicle 
collision at 

higher speed 

Low 1 One VRU Group 1 3 5 7 

Medium 3 Two or More VRU 
Groups 3 9 15 21 

High 5 All Pedestrians 5 15 25 35 

     VRU= vulnerable road user group. 

 
 



For example, an obstacle that could cause a trip for visually-impaired persons (one 
VRU group), but would not be a hazard to sighted pedestrians, would have a Low 
exposure relative weight (1) and Medium severity relative weight (3), for a total Issue-
Related Score of 3.  Higher Issue-Related Scores indicate a higher priority for 
improvement. 
 
Additional consideration was given to the location where each issue was observed.  
Three factors would increase the priority of making an improvement: 
 
�  Higher pedestrian volumes (make improvements first where people are already 

walking); 

�  Higher traffic volumes (more traffic increases the risk of a motor vehicle 
collision and can deter walking, so improvements should have a higher priority); 
and 

�  Higher pedestrian-related collision frequency (locations with a higher number of 
recorded collisions involving a pedestrian should be improved sooner). 

 
The three factors were incorporated through the use of a Location-Related Score.  
Pedestrian volumes, traffic volumes and pedestrian-related collision frequencies were 
compiled for each intersection and block in the study area.    
 
A simple scoring method divided each of the three types of data (traffic volumes, 
pedestrian volumes and pedestrian-related collisions) into five groups by percentile 
(quintiles).  A score between one and five was assigned based on the quintile, as shown 
in TABLE 3.  Higher scores then indicate a higher improvement priority. 
 

TABLE 3  LOCATION-SPECIFIC SCORING METHOD 
 

PERCENTILES of RANGE 
Traffic Volumes, Pedestrian Volumes and Pedestrian-Related 

Collisions were scored as to their quintiles 

SCORE 

0 to 20th percentile  (lowest quintile) 1 

20th  to 40th percentile 2 

40th to 60th percentile 3 

60th  to 80th percentile 4 

80th  to 100th percentile (highest quintile) 5 
 

 



For example, less than one-fifth of the intersections had recorded pedestrian-related 
motor vehicle collisions.  Therefore, all intersections with these collisions were assigned 
a score of 5, representing the fact that they are in the top quintile (top 20 percent) of all 
intersections.  Intersections without such collisions would be assigned a score of 1. 
 
The Location-Related Score was derived by summing the three scores (each with a score 
from one to five) for each of the three data types (pedestrian volumes, traffic volumes and 
pedestrian collision frequencies), resulting in a score between three and 15.  
 
Issue-Related Scores and Location-Related Scores were added to create a final Priority 
Score for ranking improvements.  The maximum possible point score would be 50.  The 
issue was judged by the authors to merit more weight in this scoring system than the 
location – approximately in a 2:1 ratio (35 possible points versus 15 possible points), but 
future research may develop differing weightings. 
 

FIELD REVIEW  

 
The inspection was conducted by staff experienced in the review of pedestrian facilities.  
A checklist was used as a prompt and the facilities were compared to the desirable 
configurations described above.  Thirty-two types of issues were identified, as listed in 
TABLE 4.  The individual occurrences of each issue were identified by location. 
 
Scores were assigned to each issue following the method previously described.  The 
Issue-Related Score was added to a Location-Specific Score to generate a Priority 
Score.     
 
The detailed scoring for one possible improvement is shown in TABLE 5 for illustration.  
In this example, the issue arose when curb ramps were provided, but the ramps were not 
in a location that was readily usable to cross the street.  This is illustrated in FIGURE 3, 
where a parked car has blocked the curb ramp because the ramp was not in line with the 
desired crossing location (foreground of this photograph). 
 
In this example, the issue was assigned an Issue-Related Score of 15 due to its severity 
and exposure.  At least two types of Vulnerable Road Users could be affected by this 
issue, and if a failure occurred it would have a high severity.  An additional score of 5 
was given by the Location-Specific Score, due to the relatively low traffic volumes, 
pedestrian volumes and pedestrian-related collisions at this intersection.  A combined 
Priority Score of 20 was created by addition. 



TABLE 4  LIST OF ISSUES IDENTIFIED IN REVIEW  
 

ISSUE # TITLE 

Intersection-Related 

1 Curb ramp too far from crossing point 

2 Two curb ramps are preferred at intersection corners 

3 Curb ramps do not line up with crosswalk markings 

4 Curb ramps are not flush with pavement 

5 Hazard markers needed for medians 

6 Pavement markings faded  

7 Sight distance at intersections limited by objects 

8 Crosswalk signs missing 

9 Restricted pedestrian crossing likely ignored 

10 Railway crossing may create hazard 

11 Median does not provide pedestrian refuge 

12 Tactile warnings not provided at crossings 

13 Parking too close to intersection 

14 Bricks within marked crosswalks need replacement 

15 Review of traffic control may be indicated 

16 Pole placement obstructs corner area 

17 Pedestrian call button difficult to locate 

Block-Related 

18 Sidewalk obstructed by bushes 

19 Trees create trip hazard 

20 Trees encroach sidewalk width 

21 Overhead branches limit sidewalk area 

22 Lane curb let downs lead pedestrians onto road 

23 Multiple driveways create uneven surface 

24 Slope at edge of driveway too steep 

25 Slippery sidewalk surface created 

26 Construction projects require alternate pedestrian route 

27 Sidewalk missing 

28 Excessive sidewalk crossfall 

29 Fixed objects within sidewalk area create hazard 

30 Utility poles block sidewalk 

31 Vertical cracks in sidewalk 

32 Insufficient sign height 



 
TABLE 5  EXAMPLE OF SCORING 

(CURB BUT LOCATED TOO FAR FROM CROSSING) 
 

FACTOR 
SCORE 

ASSIGNED 
REASONING 

Exposure Weight 3 
Two or more Vulnerable Road User 
groups affected (visually-impaired, 
wheelchair users, and stroller operators). 

Severity Weight 5 
Outcome of failure would be a motor 
vehicle collision with a pedestrian, 
occurring at lower speeds. 

ISSUE-RELATED 
SCORE 

15  

Traffic Volume 2 Intersection in 20th to 40th percentile. 
Pedestrian Volume 2 Intersection in 20th to 40th percentile. 
Pedestrian Collisions 1 Intersection in zero to 20th percentile. 
LOCATION-RELATED 
SCORE 

5  

PRIORITY SCORE 20  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 3  ILLUSTRATION: CURB RAMP CUT TOO FAR FROM CROSSING 

St. Andrews Street, North Vancouver 



IMPLEMENTATION 

 
The top priority items were identified separately for the Lower Lonsdale Area.  Top 
priorities were defined as all those issues with a Priority Score greater than 30.  This cut-
off value was selected to result in a manageable number of improvements that could be 
completed within the year, but other cut-off values could be considered. This method 
produced approximately C$80,000 worth of immediate improvements, a list of 
improvements that could reasonably be completed within one year.   
 
If additional funds become available, improvements with a lower priority score would be 
considered.  The full list identified improvements costing over C$1.1 million. 
 
 
SUMMARY 
 
The review recognized that the Lower Lonsdale Area has significant pedestrian facilities 
in place to encourage walking.  The provision of sidewalks on most blocks allows 
pedestrians to be separated from motor vehicle traffic.  This methodology identified 
several potential improvements, prioritized them, and developed a preliminary budget.   
 
A similar review can be conducted each year to identify new issues that may have arisen.  
A review such as this one could likely be conducted by a summer student after a training 
session with a senior specialist in pedestrian facilities.   
 
Improvement projects in the area should also be reviewed before construction to consider 
the impact of the project on vulnerable road users.  This type of specific design review 
can prevent new issues from arising when new facilities are built. 
 
The City is currently reviewing the proposed improvements.  Some of the issues that 
achieved high priority scoring will be addressed this summer, either through capital or 
operating budgets.  The remaining recommended improvements will be considered for 
the inclusion in the City’s Financial Plan for future years.  
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