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Abstract 

Hammond Bay Road is a crucial thoroughfare for the Stephenson Point neighbourhood in 

Nanaimo and carries a high daily traffic volume. It meanders along hilly terrain, making 

travelling dangerous for all traffic users. This research explores the application of 

Complete Streets principles to Hammond Bay Road to provide safer road infrastructures 

for everyone. A survey was distributed to local residents and employees to collect insights 

from their daily use of this road. A case study in Courtenay and eight traffic observations 

were conducted to supplement the research. The findings suggest an urgent demand for 

a comprehensive improvement on Hammond Bay Road and prove the feasibility of 

Complete Streets on the road. Preliminary, conceptual designs are presented in this 

research to induce detailed designs and the implementation of Complete Streets on the 

road in the future. This research also provides a pioneering example of applying Complete 

Streets to suburban areas. 

Keywords:  Complete Streets; Hammond Bay Road; suburban areas; active 
transportation; road safety 
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Arterial Road A road that carries traffic between the principal areas of traffic 
generation. In addition to vehicle lanes, Arterial Roads may 
include cycle route facilities, sidewalks, boulevards, and 
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Bike Score A large-scale, public access index that measures whether an 
area is good for biking using a patented system of Walk 
Score® (Walk Score, n.d.). 
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dissemination blocks and is the smallest standard geographic 
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Major Collector A road that carries traffic between local and arterial streets. 
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2008a). 
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Figure 1: Current Hammond Bay Road. 

Source: The Researcher. 



 

1 

Prologue. 
 
A Brief History of Hammond Bay Road 

Located at the northeastern part of Nanaimo, Hammond Bay Road is a ten-

kilometre road offering an important and the shortest connection to Departure Bay 

for the communities at Hammond Bay. The history of Hammond Bay Road begins 

with the rise of Departure Bay due to the discovery of coal in Nanaimo. Although 

Hammond Bay Road was rarely mentioned in history, we can still find traces of it 

in the development of Departure Bay. 

Snuneymuxw people were the first inhabitants of Departure Bay, which they 

called Stil’ilup. They resided in the area from Nanaimo River to Departure Bay from 

time immemorial with a population of over 5,000 individuals. The woods and waters 

at Departure Bay offered the villagers abundant supply of game and fish until the 

1850’s when the Hudson’s Bay Company started exploiting coal and opened coal 

wharves at Departure Bay (Davidson, 2006; Bergren et al., 2016). The archival 

photo (Figure 2) shows that the earliest coal wharves were located on the beach 

near today’s 2900 Block of Hammond Bay Road, where shoals used for supporting 

the wharves can still be seen today. The modern history of Hammond Bay Road 

was then unveiled. 
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Figure 2: Coal Wharves at Departure Bay 

Source: BC Archives Item E-02028 

Departure Bay grew rapidly with railway service connected to the coal 

wharves, and Departure Bay Road, a path connecting Nanaimo along the shore, 

was built. Before long, people at Departure Bay realized they needed a lockup of 

their own and they built one “in 1882 on the bluff overlooking Departure Bay where 

Departure Bay Road and Marine Drive (later called Hammond Bay Road) converge” 

(Davidson, 2006), which indicates that Hammond Bay Road, originally named 

Marine Drive, had existed in at least some rudimentary format in the Departure 

Bay area before 1882. 

As the coal industry continued to grow, the demand for long-distance 

travelling induced a regular stagecoach line from Nanaimo to Port Alberni via 

Departure Bay in 1903. Furthermore, the demand for weekend entertainment 
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made it popular to rent a horse and buggy for Sunday rides (Nanaimo Museum 

Society Committee, 1983). Hammond Bay Road and Island Highway became 

important paths for people to travel north. 

Figure 3: Page’s Lagoon at Early Twentieth Century 

Source: Longwood Brewpub. Retrieved from https://www.longwoodbrewpub.com/ 
nanaimos-whaling-inconvenient-story/ 

Apart from coal industry and travelling purposes, Hammond Bay Road 

began to serve as the only land route for the Page’s Lagoon Whaling Station, which 

was opened in 1907 (Nichol et al., 2002; Peterson, 2003), and the Pacific 

Biological Station (PBS), which was opened in 1908 (Norcross, 1979). The road 

was still not paved and remained gravelled when the Vancouver Island Coach 

Lines took over the Union Stages in 1928 and ran regular lines between Nanaimo, 
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Port Alberni and Courtenay before the lines were sold to the Canadian Pacific 

Railway Company in 1930 (Steel, 2015). The road condition was extremely poor—

as a driver criticized, “even the potholes had potholes” (Norcross, 1979). 

Hammond Bay Road was improved by 1941 and the section between 

Departure Bay Road and Biological Road (now called Stephenson Point Road) 

was paved as shown in a map of the Nanaimo area in 1941 (Figure 4). However, 

residents along the road, especially at the section north to the PBS, were few. 

Several detached houses were scattered across the catchment of Hammond Bay 

Road and most of them were located on the beaches near Stephenson Point and 

Page Lagoon (Figures 4 & 5). 

Figure 4: Part of the Map of Nanaimo Area (1941) 

Source: Nanaimo Community Archives. 
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Figure 5: Part of the Aerial View of Nanaimo and District (1957) 

Source: Nanaimo Community Archives. Labelled by the author 

Substantial residential development along Hammond Bay Road did not 

happen until 1968 when a subdivision plan came out (Figure 6). With abundant 

residents arrived, Hammond Bay Road soon became more important for the 

neighbourhoods along it. A few years later, the Improvement District of Departure 

Bay, in which Hammond Bay Road was located, was amalgamated into Nanaimo 

and the City of Nanaimo’s new boundary was established in 1975 (Peterson, 2008). 

The increasing traffic on Hammond Bay Road due to the subdivision soon became 

a planning issue of concern for the city officials (City of Nanaimo, 1976). 
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Figure 6: Planning Division Map of Hammond Bay Area (1968) 

Source: Nanaimo Community Archives Item 238: BC Planning Division Maps. 

Recognizing itself as an important transportation junction with roads and 

railways connecting other communities on Vancouver Island and ferry service to 

the Mainland, Nanaimo started reinventing itself as the “Hub City” (Peterson, 2003), 

in which Departure Bay was the core. As City of Nanaimo (1976) pointed out in the 

City of Nanaimo Planning Guidelines 1976-1986, Hammond Bay Road, at that time, 

“[were] experiencing traffic build-ups due to the substantial residential 

development occurring in their catchment areas” and the problem mainly stemmed 

from allowing frontage development directly to the road, which created numerous 

access points. It hence highlighted in the Guidelines that Hammond Bay Road 

should be developed in a way to prevent overwhelming traffic build-ups and that 
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more pedestrian and cycle routes should be encouraged to meet the opinions 

expressed by the public in a survey conducted for the Guidelines (City of Nanaimo, 

1976). 

Today, the Hammond Bay area has been highly developed. All the top ten 

highest-assessed properties in Nanaimo are located within the catchment of the 

Road (Bush, 2019). Limited by terrain, Hammond Bay Road has little room for 

improvement, yet it is so crucial a thoroughfare for the neighbourhoods at the 

Hammond Bay area. An improvement of the road is essential for the residents in 

the vicinity of the road. 
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Chapter 1. 
 
Introduction 

1.1. Introduction to Hammond Bay Road 

Hammond Bay Road is a major collector in Nanaimo, British Columbia. It 

begins at Departure Bay Road at the northwest coast of Departure Bay, meanders 

northeast along the hillside of Linley Valley to the Pipers Lagoon where the road 

takes a sudden turn to the west, and stretches all the way to the Island Highway. 

The road offers an important connection to arterial roads of the city for 

neighbourhoods in the Hammond Bay area and carries a high daily traffic volume. 

The Stephenson Point neighbourhood (SP) is located east to the Linley 

Valley, housing approximately 2,000 residents primarily in single-family houses. 

Hammond Bay Road is critical to SP as it provides the only connection for the 

residents to other parts of the city. The PBS, one of the largest employers in 

Nanaimo, is also located in SP and contributes significant traffic during morning 

and evening rush hours to Hammond Bay Road. 

The section of Hammond Bay Road in SP winds along the steep terrain east 

to the Linley Valley. This area has a slope of more than 20% and is defined as a 

steep slope area in City planning and engineering documents (City of Nanaimo, 
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2005). Therefore, the minimum width of the right-of-way of Hammond Bay Road is 

compromised to 20 m (65.62 ft), 5 m (16.40 ft) narrower than the 25-metre standard 

according to the Engineering Standards & Specifications of the City of Nanaimo 

(City of Nanaimo, 2016). This section of Hammond Bay Road has one vehicle lane 

on each direction with left-turning lanes near major intersections at Stephenson 

Point Road and Nottingham Drive, but there are few sidewalks and no bike lanes 

on the road. A few crosswalks are provided at these intersections as well, but they 

are mainly for the connection to bus stops. 

Like many other major collectors in Nanaimo, Hammond Bay Road is 

designed primarily for vehicles. However, Hammond Bay Road faces a high 

walking and cycling demand every day for commuting purposes as it serves as the 

arterial road for the residents in SP and the employees at the PBS. It is also the 

corridor for bus routes 20, 20A, and 92, and many children walk and bike on the 

road every school day to schools at Departure Bay area or to the PBS regularly to 

meet their parents after school. 

The speed limit at Hammond Bay Road is 50 km/h, but many drivers exceed 

this limit as there are no traffic calming facilities available on the road to slow the 

drivers down. The uneven terrain, the roaring vehicles, and the lack of walking and 

biking amenities make Hammond Bay Road extremely dangerous and unpleasant 

for walking or cycling. Data show that Hammond Bay Road has very low walk 

scores and bike scores (Walk Score, n.d.), which indicates that it currently offers 

minimal infrastructure for walking and cycling (see Figure 9). 
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Figure 7: Locations of Hammond Bay Road and SP 

The section in purple colour indicates the section of Hammond Bay Road focused in this 
paper. Source: Google Earth; edited by Researcher. 

Figure 8: Terrain of Hammond Bay Road and SP 

Source: City of Nanaimo, 2005. 
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Figure 9: Current Walk Score and Bike Score of Hammond Bay Road 

Source: Walk Score, n.d. and Google Earth; edited by the researcher. 

The population of SP is approximately 1,820 based on (1) the 829 built, 

approved, or under-construction lots as of 2018 according to the data provided by 

the representatives of the SPNA and (2) an average household size of 2.2 people 

as of 2016 (Statistics Canada, 2016). 

Taking the neighbouring blocks into consideration, an improved Hammond 

Bay Road would potentially benefit about 5,100 residents in its catchment. This 

number is based on the total population in the dissemination areas 59210311 to 

59210317 (as shown in Figure 10) in the 2016 census (Statistics Canada, 2016). 

These dissemination areas are hereinafter referred to as the “catchment” of 

Hammond Bay Road. 
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Figure 10: Locations of Hammond Bay Road and the Dissemination Areas 
59210311 to 59210317 in the 2016 Census 

Source: Statistics Canada, 2016. Edited by the researcher. 

The distribution of age groups in the catchment of Hammond Bay Road is 

different than the Nanaimo average. As shown in Figure 11, Statistics Canada 

(2016) reports that nearly half (43.9 percent) of the residents in the 

neighbourhoods along Hammond Bay Road are in their middle ages or retiring 

ages, i.e. from 50 to 75, well above the Nanaimo average. However, young adults 

aged 20 to 40 are relatively fewer. These numbers indicate that Hammond Bay 

Road houses quite a few senior populations, who require or will require safer 

walking-friendly infrastructure on the road as driving will become increasingly 

challenging for them in the near future. Fewer young adults mean the demand for 

driving is relatively low since such a demand usually starts when “a teenager 

reaches the legal driving age [which is 19 in British Columbia], and peaks in the 

early 40s” (Foot, 1996). In addition, the catchment of Hammond Bay Road houses 

slightly more schoolchildren than the city average. Although the difference is not 

statistically significant, it can still mean that scores of students are commuting on 

Hammond Bay Road to school every day. All these statistics make a 

comprehensive improvement of Hammond Bay Road significantly important. 
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Figure 11: Age Groups in the Catchment of Hammond Bay Road 

Source: Statistics Canada, 2016. 

1.2. Research Objectives 

Voices that appeal for a safer Hammond Bay Road for pedestrians and 

cyclists have been heard from the local residents to representatives of the 

Stephenson Point Neighbourhood Association 1  (SPNA). The researcher was 

approached by these representatives in late 2018 with a request to investigate 

improving the safety shared use of Hammond Bay Road in the SP, and their 

request for assistance has been shaped into this research project. It is worth 

mentioning that, while this research was initiated by the SPNA, all the results of 

 
1 SPNA is an independent voluntary organization in the City of Nanaimo that advocates for the 

shared interests and goals of residents in SP (City of Nanaimo, n.d.a). 
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the study and the actions taken in the research are done by the researcher and 

are not attributable to the SPNA. 

This research aims to provide a conceptual design of a 1-kilometre section 

of Hammond Bay Road in the SP, that is, the section from Linley Road to Prince 

John Way2 (as shown in purple colour in Figure 7) using the principle of Complete 

Streets (CS) so that Hammond Bay Road will offer safer and more pleasant 

infrastructures for pedestrians, cyclists, transit users, and motorists of all ages and 

abilities. This will directly respond to the demands for a better Hammond Bay Road 

for pedestrians and cyclists heard from the residents in the SP. 

1.3. Research Questions 

This research will address the following three research questions: 

(1) How can Hammond Bay Road be redesigned in accordance with 

“Complete Streets” principles to improve safety for everyone? 

(2) How can “Complete Streets” be applied to suburbs, especially suburbs 

with geographical constraints? 

(3) How can the safety of walkers and cyclists be ensured without impeding 

the function of Hammond Bay Road as a major collector? 

 
2 For the sake of conciseness, “Hammond Bay Road” hereinafter indicates this section of it 

unless otherwise noted. 
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1.4. Research Contributions 

This research will, firstly, provide an option of improving Hammond Bay 

Road for every user, especially pedestrians and cyclists, on the road, which will 

benefit the travelling experience of the residents in the SP and employees, visitors, 

and contractors arriving at the PBS, should the design be implemented by the City 

of Nanaimo. It is worth noting that the City of Nanaimo is not required to take any 

action as a result of this project; the results will be shared with the City and 

respectfully the researcher would be delighted to assist the City in the 

implementation of recommended actions. 

Secondly, since the principle of CS is currently mostly applied to downtown 

areas where density is high, walking and cycling demands are significant, and 

terrains are relatively flat, this research will also provide a pioneering example of 

applying CS approach to suburban areas, especially to one with geographical 

constraints such as the SP. 

While the SP is generally regarded as a suburban area, a clear definition of 

“suburb” or “suburban area” in this research will benefit the future practice of CS 

in these areas. In academia and planning practice, however, differing definitions 

abound and consensus has never emerged and seems unlikely to emerge 

(Nicolaides & Wiese, 2006). The definition cannot be found in planning documents 

of the City of Nanaimo, either. According to Rusk (1995), suburbs are “adjacent 

communities [of a large population nucleus] which have a high degree of economic 



 

16 

and social integration with that nucleus”. Other scholars defined “suburb” as a “low-

density, residential environment on the outskirts of larger cities” or a “sprawling 

territory beyond the central city limits that lies within commuting distance and social 

orbit of the older core” (Nicolaides & Wiese, 2006). Based on these definitions, the 

research defines “suburb” or “suburban area” in this research as “an outlying 

residential community, usually occupied by single-family houses, within the urban 

area of a community and within commuting distance of downtown area”. 
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Chapter 2. 
 
Literature Review 

2.1. Complete Streets 

2.1.1. What are Complete Streets—A Brief History 

Roads were once “complete” in the sense that they were safe for multi-

modal traffic that included pedestrians, wheeled traffic, and animals (Dickerson, 

2013). However, this changed with the rise of automobile use; the motor 

thoroughfares built in North America after World War II were almost exclusively for 

the use of fast automobiles (Norton, 2013). The Federal Aid Highway Act of 1956 

in the United States further prioritized the benefit for motorists (McCann, 2013). In 

the following decades, roads throughout North America were designed primarily 

for vehicles with “wide lanes, wide shoulders, and zoning standards that push 

development far from the road itself” (Dickerson, 2013). 

The focus on the development of motor thoroughfares designed for 

automobiles forced people to travel in private vehicles and diminished their 

opportunities to walk or cycle safely on the roads. As Jacobs (1961) asserted, 

when fewer pedestrians are walking on the streets, streets became unsafe; fewer 

pedestrians means fewer “eyes on the street”, which reduces natural surveillance 
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on shared travel spaces. However, the automobile itself cannot be held at fault. As 

Jacobs (1961) pointed out, planners should be blamed instead, because they 

failed to balance the needs of pedestrians and motorists. Therefore, roads that are 

neither designed only for vehicles nor built only for pedestrians were desired. 

Planners needed to find a way to balance different functions of the road. 

Influenced by Jacobs’s powerful book, governments and planners started 

to bring back the infrastructure for walking and cycling. In 1971, Oregon enacted 

the Oregon Bike Bill that requires “facilities for people walking and biking wherever 

a road, street or highway is built or rebuilt” (Oregon Department of Transportation, 

2009). This is generally regarded as the very first complete street-like policy and 

marks the dawn of roads designed dedicated to vehicles in American cities. 

As a “response to the sprawling placelessness of conventional American 

development” (Steuteville & Langdon, 2003), New Urbanism emerged in the 1980s. 

It highlights the development of walkable neighbourhoods, where people, young 

or old, are able to find places to live, work, shop, and be entertained within walking 

distance. Walkable neighbourhoods require comprehensively designed walking 

infrastructure and narrower vehicle lanes, which in turn improve the safety of 

pedestrians, because “upon entering these [neighbourhoods], [drivers’] immediate 

inclination is to drive slowly” (Steuteville & Langdon, 2003). 

To ensure that people can complete their daily routines within a walking 

distance, walkable neighbourhoods also encouraged mixed uses of buildings, from 
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which a new planning approach, “Smart Growth”, was developed. Smart growth 

“encourages a mix of building types and uses, diverse housing and transportation 

options, development within existing neighbourhoods, and community 

engagement” (Smart Growth America, n.d.b). Smart growth still highlights the 

importance of walkability (Smart Growth America, n.d.b), but mixed building types 

and uses mean more diverse demands for a wide range of travel modes, including 

walking, cycling, driving, scootering, skateboarding, taking transit, etc., and 

demands for road infrastructure that meets the needs for people of different ages 

and abilities. Induced by these demands, streets become safe and pleasant by 

“provid[ing] narrow (low-speed) travel lanes, bicycle facilities, on-street parking, 

continuous tree cover, ample sidewalks, appropriate street furniture and lighting, 

as well as supportive building frontages” (Duany & Speck, 2010). Thus, the 

concept of Complete Streets (CS) was developed. 

The term “Complete Streets” was suggested in 2003 by David Goldberg, 

the communications director for Smart Growth America (McCann, 2013), and 

advocated streets that are designed for everyone. Smart Growth America (n.d.a) 

defined complete streets as “[streets] designed and operated to enable safe 

access for all users, including pedestrians, bicyclists, motorists and transit riders 

of all ages and abilities”. 

The concept was further spread via the National Complete Streets Coalition, 

which was founded in 2005 by a coalition of advocacy and trade groups (Tracz, 

2015; Moreland-Russell et al., 2013). According to Moreland-Russell et al. (2013), 
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23 states in the US had developed CS policies at community- or state-level as of 

2013. The interests of CS grew in Canada as well. Complete Streets for Canada 

(CSC) is the leading association that promotes the concept of CS in Canada, and 

they define CS similar to the one of Smart Growth America: “streets that are 

designed to be safe for everyone: people who walk, bicycle, take transit, or drive, 

and people of all ages and abilities” (Complete Streets for Canada, n.d.a). The City 

of Calgary included the concept of Complete Streets in its 2009 Calgary 

Transportation Plan (City of Calgary, 2009), which was the first Complete Street 

policy in Canada. As of January 2020, more than 1,500 Complete Street policies 

have been adopted in the US (Smart Growth America, 2020), plus over 100 

policies adopted in all provinces and Yukon Territory of Canada (Complete Streets 

for Canada, n.d.a). 

The CS concept became so popular throughout North America due to its 

wide-ranging benefits. Summarized by the Complete Streets for Canada (n.d.a), 

complete streets benefit public health and promote an active lifestyle because 

complete streets are designed for all road users and encourage people to travel 

on foot, by bike and by bus. Also, complete streets are cost-effective, sustainable 

and safe (Tracz, 2015). By narrowing automobile lanes and adding bicycle lanes, 

medians, and safety islands, the CS approaches have brought considerable 

benefits to communities in terms of their road safety. McCann (2013) lists a 21 

percent drop in the number of total crashes on Aurora Avenue, Seattle and a 67 

percent injury reduction on “complete streets” in New York. It is worth noting that 
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these statistics indicate a safety improvement for all road users – not only 

pedestrians and cyclists because the CS approaches reduce car crashes as well 

(McCann, 2013). Complete Streets also remove barriers for people with disabilities 

as CS “allow[s] everyone to travel to and from work, school, and other destinations 

with the same level of safety and convenience, whether or not they have mobility, 

vision, or cognitive disabilities” (National Complete Streets Coalition, n.d.a). 

Incomplete streets offer few choices for people to travel apart from driving, 

while Complete Streets encourage a more active lifestyle to get around (National 

Complete Streets Coalition, n.d.b). Research has indicated that people are 65% 

more likely to walk if there are sidewalks in their neighbourhood (Giles-Corti & 

Donovan, 2002), which can be correlated to reducing the risks of obesity and thus 

the risks of heart disease (National Complete Streets Coalition, n.d.b). 

Complete Streets, with safe sidewalks and well-designed bus laybys, also 

encourage people to take public transit (Tracz, 2015). With increased ridership, 

transit service will, in turn, contribute to the success of the community (Calgary 

Transit, 2006). 

The CS concept has many merits and is widely accepted by US and 

Canadian communities. As Campbell et al. (2017) pointed out, however, the 

Complete Street policies adopted in Canada are usually integrated into large-scale 

policy documents that only recommend, but do not require Complete Streets. 

According to the statistics from the Complete Streets for Canada (Complete 
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Streets for Canada, n.d.b), as of January 2019, 15 communities in British Columbia 

have included the concept of “complete streets” in their official documents ranging 

from bylaws, council resolutions, land use plans to transportation plans. However, 

only four municipalities or districts, Vancouver, Saanich, Oak Bay, and Courtenay, 

in BC have developed guidelines dedicated to complete street designs. Oak Bay 

completed the draft of Complete Streets Handbook in November 2015, but it has 

yet to be formally adopted by the district and remains in draft form (District of Oak 

Bay, 2015), while Vancouver, Saanich, and Courtenay have adopted their 

guidelines and completed real projects on Complete Streets (Siemiatycki et al., 

2016; Complete Streets for Canada, 2015; City of Courtenay, 2019). 

Currently, Nanaimo is drafting its Complete Streets guidelines, which is in 

the public engagement process (City of Nanaimo, n.d.b). Nanaimo has also started 

a CS pilot project on Metral Drive, which is also currently in the early stages of the 

the public engagement process (City of Nanaimo, 2019). As Smart Growth 

America (n.d.a) pointed out, “there is no singular design prescription for Complete 

Streets; each one is unique and responds to its community context.” Given that 

Nanaimo’s complete streets guidelines are still being drafted, it is necessary to 

examine existing policies in Nanaimo that support CS projects and this research 

on Hammond Bay Road. 
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2.1.2. Existing Policies in Nanaimo that Support CS 

Many of the existing policies and guidelines of the City of Nanaimo, 

Regional District of Nanaimo, and BC Transit support promotion and increase of 

active transportation in Nanaimo. The City of Nanaimo (2008a) published its 

current Official Community Plan (OCP). In the attached maps in the OCP, the 

future land use in the catchment of Hammond Bay Road is dominantly residential 

and a cycle route that is designed solely for cyclists is proposed as a long-term 

plan on Hammond Bay Road (see Figures 12 and 13). Overall, the Plan supports 

more separated bicycle lanes on the road (City of Nanaimo, 2008a). 

 

Figure 12: Future Land Use in the Catchment of Hammond Bay Road 

Source: City of Nanaimo (2008a). Cropped and legend added by the researcher. 
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Figure 13: Future Mobility Plan on Hammond Bay Road 

Source: City of Nanaimo (2008a). Cropped and legend added by the researcher. 

The OCP (City of Nanaimo, 2008a) lists seven goals. Goal Six is to “improve 

mobility and servicing”. Definitions of “improving mobility” were also given in the 

OCP (underlines added): 

“‘Improve mobility’ means creating greater accessibility 

and more opportunity for safe and convenient movement around 

the city by transit, cycle and on foot. ‘Improve mobility’ also 

means maintaining an effective road network for moving goods 

and people by vehicle, and providing for transit and emergency 

services, while working to reduce our reliance on the automobile 

over time.” 

To achieve this goal, the City of Nanaimo (2008a) lists a series of objectives 

and policies that aim to “increase opportunities for travel by foot, cycle and transit; 
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implement measures to slow vehicle traffic growth, while ensuring the road network 

continues to serve vehicles and goods movement”. The objectives and policies 

specifically covered walking, cycling, transit, vehicle, and road infrastructure, and 

firmly support CS projects in Nanaimo and this research: 

Walking 

Objectives: “(1) To promote pedestrian travel and a safe walking 

environment; and (2) Incorporate safe pedestrian travel as an integral part of the 

transportation, street and trail systems, and in urban design and development.” 

Policies: “(1) Attention will be given to: (a) separation of pedestrian and 

vehicular traffic; (b) crosswalks and street crossings; and (c) street and trail lighting; 

and (2) A reasonable walking distance to transit stops using sidewalks, lanes, 

trails and open space pathways will be established in transit planning.” 

Cycling 

Objectives: “(1) To encourage and incorporate cycling travel as an integral 

part of the transportation and street system; and (2) To create a safe cycle-friendly 

environment. Make cycle routes attractive by providing additional lane width or 

other cycling-oriented improvements, and maintaining road edges for cyclists.” 

Policy: “Cycle routes will be designed and managed to optimize safe bicycle 

travel and minimize conflict with motorized traffic.” 
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Transit 

Objectives: “(1) To increase the use of public transit in the city; and (2) To 

increase transit’s share on all travel in the city.” 

Policies: “(1) Safe and convenient pedestrian connections from transit stop 

to site destinations will be located in all commercial and multi-family residential 

areas on bus routes; and (2) The City will develop a program to provide and 

upgrade bus shelters (including cover, lighting, signage, and accessibility needs) 

on major transit routes.” 

Vehicle 

Objectives: “(1) To reduce per capita vehicle trips; and (2) To encourage use 

of alternate travel modes.” 

Policy: “The City will give high priority to expanding transit, cycle and 

pedestrian infrastructure.” 

Road Infrastructure 

Objectives: “(1) To ensure city road, sidewalk engineering and network 

designs meet the mobility needs of the community for all forms of transportation, 

including auto, truck, bus transit, rail, ferry, air, cycle and pedestrian travel; (2) To 

improve the appearance, friendliness and safety of our streets; and (3) To employ 

traffic calming measures to maintain local traffic use of neighbourhood streets.” 
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Policies: “(1) Major Roads will be developed or redeveloped on a priority basis 

for multi-mode use, including pedestrian, cycle and transit use; (2) Raised 

sidewalks are preferred over walking shoulders as part of any road rehabilitation 

projects; (3) Traffic calming measures [will be considered and used] to achieve a 

safe and quiet atmosphere in neighbourhoods and reduce traffic short cutting and 

speeding… [and will include] changes to width and speed design geometry for 

future roads; and (4) The City will continue to implement a landscaping program 

for its streets that will incorporate street trees, boulevards and centre medians.” 

The Rocky Point-Hammond Bay-Stephenson Point Neighbourhood Plan (the 

“Neighbourhood Plan”) was published as part of the OCP and focused on a 

neighbourhood that covers Hammond Bay Road in this research. In the 

Neighbourhood Plan, the following considerations on Hammond Bay Road were 

listed: (1) priority will be given to completing the sidewalks and the development of 

bus pullouts; and (2) “narrower sidewalks, lower cost surfacing of sidewalks and/or 

sidewalks on one side of the street only, will be supported… [when] pedestrian and 

vehicular safety will not be compromised” (City of Nanaimo, 2008b). 

In 2012, the City of Nanaimo issued the Community Sustainability Action Plan 

(CSAP) in response to climate change. In the CSAP, the City of Nanaimo 

committed itself “to pursuing the province-wide GHG targets of a 33% reduction 

below 2007 levels by 2020 and an 80% reduction below 2007 levels by 2050” (City 

of Nanaimo, 2012). To achieve these targets, the following actions are listed in the 

CSAP: 
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(1) Take opportunities to work with partners (RDN and 

major employers in the City and Region) and encourage 

strategies that will result in fewer and more efficient commute 

trips, [which include] provid[ing] end-of-trip cycling facilities (bike 

racks, showers, lockers, secured parking); (2) Work with the 

RDN and the Greater Nanaimo Cycling Coalition to promote and 

provide bicycle safety education to residents and to work with 

schools to hold bicycle safety workshops for the public during 

events; (3) Work with community groups and students to develop 

bike clubs and other student-led programs that promote walking 

and cycling; (4) Improve transit service amenities; (5) Enhance 

the pedestrian and cycling environment; and (6) Enhance transit 

stop facilities… [by continuing] to work with the RDN to invest in 

transit stop facilities (e.g. shelters, benches, lighting, route maps 

and schedules, information kiosks, etc.) in an effort to increase 

the sense of comfort and safety of transit riders. 

To achieve the objectives and policies published in the OCP and the targets 

set in the CSAP, the City of Nanaimo worked out the Nanaimo Transportation 

Master Plan (NTMP) in 2014. In the NTMP, the city set a goal of “doubl[ing]… 

sustainable travel mode share for trips made by walking, cycling and transit from 

12 to 24% by 2041”, in which a 200% increase on walking share, a 500% increase 

on cycling and a 500% increase on transit than existing conditions, which consist 

of 8.5% of walking, 1.0% of cycling, and 2.5% of transit, are expected to meet the 

goal (City of Nanaimo, 2014). The NTMP also provides long-term directions to 

meet the goal, in which the directions include: “(1) Making walking and cycling a 
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more comfortable way to move throughout more parts of the City for people of 

all ages and abilities; (2) Increasing the quality, convenience and accessibility 

of transit for trips within the City and region; (3) Employing major road 

improvements that create streets that are comfortable for all road users; and (4) 

Employing a refreshed approach toward neighbourhood transportation to reduce 

the negative impacts of vehicle traffic while encouraging walking and cycling; 

enhancing their livability and sustainability.” 

Detailed strategic directions, goals, and policies were put forward in the NTMP 

in different perspectives individually including walking, cycling, and major roads 

(City of Nanaimo, 2014). Selected strategic directions, goals, and policies that 

support this research are listed below: 

Walking 

Strategic direction: “Make walking a safe, comfortable, convenient, accessible, 

and enjoyable experience for residents of all ages and abilities.” 

Goals: “(1) Make walking safer, more comfortable, and more accessible; (2) 

More and better places to walk; and (3) More people walking more often.” 

To be specific, “in urban areas outside of mobility hubs, sidewalks should be 

provided on at least one side of all major roads and where commercial / retail, 

transit stops, schools, or seniors facilities are present. Where traffic conditions 

make crossing streets difficult, sidewalks on both sides should be considered or 
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crossings provided… For more challenging crossings other improvements should 

be considered, including; narrowing crossings/curb extensions, raised crosswalks, 

flashing warning beacons, two-stage crosswalks/median islands, overhead 

signage and lighting, pedestrian activated signals, reduced curb return radii, 

accessible pedestrian pushbuttons and pedestrian countdown timers. The City 

should use these crossing enhancements where pedestrian demand is the 

greatest or where safety performance is poor.” 

Policies: “(1) Prioritize expansion of the sidewalk network in areas where there 

will be the most benefits, where walking levels are high, there is high residential 

and  employment density, existing facilities are poor and future growth is expected; 

(2) Consider concentrations of vulnerable road users (i.e. children, youth, seniors) 

when evaluating new pedestrian links; (3) Update street design guidelines to 

increase pedestrian visibility and safety at pedestrian crosswalks by standardizing 

basic treatments and considering crossing enhancements where warranted; and 

(4) Update street design guidelines to increase pedestrian visibility and safety at 

intersection by reducing curb return radii, increasing crossing times, installing 

accessible pedestrian push buttons and pedestrian countdown timers.” 

Cycling 

Strategic direction: “Make cycling a safe, comfortable, enjoyable, and normal 

transportation choice for residents of all ages and abilities.” 
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Goals: “(1) Expand the cycling network; (2) Encourage and promote cycling 

as a normal, everyday transportation choice; (3) Make cycling safer and more 

comfortable; and (4) Get more people cycling more often.” 

Policies: “(1) Implement the priority cycling network, connecting the City’s 

largest destinations over the short term; (2) Implement the long-term cycling 

network over the long-term through capital projects, development, and other 

opportunities as they arise; and (3) Consider cycling improvements as part of all 

street capital projects, installing and upgrading cycling routes through road 

construction and rehabilitation.” 

Major Roads 

Strategic direction: “future street investments should aim to create more 

complete streets that better balance the needs of all road users.” 

Goal: “Make the street network safer and more comfortable for all users.” 

The CS concept was highlighted here in the NTMP, which said: 

“The concept of Complete Streets encompasses many of 

these ideas and seeks to make streets comfortable for users of 

all ages, abilities and transportation modes. By including 

complete street principles into future design guidelines and 

standards, future infrastructure will help the shift towards a more 

sustainable transportation system.” 
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Policies: “(1) Implement spot improvements to address localized safety and 

mobility issues within City of Nanaimo intersections; and (2) Update the City’s road 

standards and cross-sections to support all modes and based on Complete 

Street principles.” 

The City of Nanaimo also listed five key project drivers for all improvement 

projects on major roads. The two key project drivers that Hammond Bay Road 

focuses on based on the NTMP are safety and Complete Streets (City of 

Nanaimo, 2014). 

Specifically, the NTMP stressed road and bikeway developments on 

Hammond Bay Road as follows (City of Nanaimo, 2014): “The proposed 

improvements [on Hammond Bay Road] retained the existing two lane cross-

section, but added shoulders, a sidewalk, left-turn bays at key intersections and 

transit pull-outs to improve safety for all users along the corridor. Due to the high 

cost of implementation, this project will be constructed over time in segments… 

While the current roadway has limited cycling facilities, bike lanes are proposed as 

the corridor is upgraded. However, due to the high cost of construction in this 

topographically challenging area, the corridor would be improved incrementally 

over time.” 

In addition to all the policies and guidelines listed above, RDN and BC Transit, 

the operator of transit services in RDN, issued the Regional District of Nanaimo 

Transit Future Plan in 2014, in which a transit mode share target of 8% in the City 
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of Nanaimo by 2036 was set and the following improvement priorities were listed 

out (Regional District of Nanaimo & BC Transit, 2014): “(1) Invest in on-street 

customer amenities; (2) Improve universal accessibility of transit stops; and (3) 

Enhance service on the Local Transit Network by increasing frequency and span 

of service”. 

2.1.3. Completed CS Projects on Vancouver Island 

Three CS projects have been completed on Vancouver Island as of 2019 

(Complete Streets for Canada, n.d.b). The first two CS projects were completed in 

2015 in District of Saanich on Cook Street between Quadra Street and Maplewood 

Road and Tillicum Road between Carey Road and the Trans Canada Highway, 

respectively (“Saanich holds open houses”, 2012; Complete Streets for Canada, 

2015; Complete Streets for Canada, n.d.c). The City of Courtenay completed a CS 

project on 5th Street in 2018 (City of Courtenay, 2019). All three CS projects aimed 

at upgrading commuting corridors to increase safety for all commuters. Figure 14 

below shows the locations of these projects in a light blue colour. 
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Figure 14: Locations of Completed CS Projects on Vancouver Island 

Source: Complete Streets for Canada (n.d.b) & Google Earth. Edited by the researcher. 

According to Complete Streets for Canada (2015), the CS project on Cook 

Street was implemented as part of the Quadra Local Area Plan from August 2014 

to May 2015. The project covered 900 metres of the street and consisted of “new 

asphalt on the roadway, 1.8 kilometres of new and refurbished sidewalks and 

cyclist lanes, new underground municipal utilities, traffic safety improvements, and 

45 new trees planted alongside the road”. Roadside parking is provided as a 

separation between sidewalks and cycling lanes. Two pedestrian-controlled 

crosswalks with pedestrian refuge islands were also placed to further improve 

safety for people crossing the street. 

Tillicum Road took the same design as Cook Street. This 650-metre road 

was provided with new sidewalks and bicycle lanes, which are separated by 

alternating roadside parking lots and raingardens. A pedestrian-controlled 
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crosswalk with pedestrian refuge island was placed at the intersection at Kamloops 

Avenue. 

The CS projects in Saanich consist of a set of three roads. Apart from Cook 

Street and Tillicum Road, the third project is on Glanford Avenue from Vanalman 

Avenue and Ralph Street (see Figure 14) and is still in the proposal process 

(“Saanich holds open houses”, 2012). 

The 5th Street Complete Street Pilot Project in Courtenay was completed 

in the fall of 2018 (City of Courtenay, 2019). The project was implemented on a 

section of 5th Street that is 530 m in length with new asphalt on the vehicle lanes, 

new sidewalks, bicycle lanes. The bicycle lanes were painted with conspicuous 

green colour at intersections to highlight the right-of-way of cyclists and were 

separated by alternating roadside parking lots and raingardens, but no pedestrian-

controlled crosswalks were installed, nor were these crosswalks painted with 

conspicuous colours. 

 

Figure 15: 5th Street before and after CS Project was Implemented 

Source: Google Maps (the “before” photo) and the researcher (the “after” photo). 
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Compared with the District of Saanich, Courtenay has a more similar 

context with Nanaimo. Additionally, the CS project in Courtenay was completed 

recently so data and documents are still available to the public. Therefore, 5th 

Street in Courtenay is an ideal object of a case study for this research and will be 

further discussed in Chapter 4.2. 

2.1.4. Criticisms of CS 

The CS approach is widely adopted in North American communities, but 

criticisms of the CS concept do exist. Young (2017) notes that planners, designers, 

and local government assume that pedestrians and cyclists will automatically 

appear on Complete Streets, and that Complete Streets will alter commuters’ 

functional choices as Complete Streets make their trips “more time-sensitive and 

reliant on the location of their errand destination”. Furthermore, Babb & Watkins 

(2016) and Campbell et al. (2017) point out that too much attention is usually paid 

to pedestrians in CS projects, which impacts the benefits of cyclists and transit 

systems that could have been gained from Complete Streets. Another criticism 

goes to the lack of All Ages and Abilities (AAA) facilities in the design of Complete 

Streets (Campbell et al., 2017). One possible solution to this could be designing 

Complete Streets for “a 10-year old child, a person in a wheelchair [and] a senior 

with a walker” (Complete Streets for Canada, 2012), and then the streets would be 

designed for everyone. Meanwhile, a balance of all road users, including but not 

limited to pedestrians, cyclists, transit users, and motorists, must be deliberated in 

CS projects. 
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In addition, the implementation of CS hardly shows a significant increase in 

cycling and walking if it is not combined with other changes to the landscape of 

urban environments, such as amended land use characteristics and new 

development (Campbell et al., 2017). This requires joint work and a sharing of 

resources amongst different government departments and stakeholders. In the 

research done by Campbell et al. (2017), other challenges to the CS concept 

include residents’ fear of the decreased number of parking lots and traffic lanes, 

general resistance to change, and geographical constraints such as lack of right-

of-way. All these challenges should be considered when a CS project is being 

developed. 

2.1.5. Insufficiency of the Existing CS Studies 

Both definitions of CS from Smart Growth America and Complete Streets 

for Canada highlighted CS are streets designed for everyone. However, most of 

the existing CS studies and all the completed CS projects in British Columbia focus 

on urban areas, especially in downtown areas, where people tend to walk or 

bicycle more and terrains are relatively flat. Few of them discussed CS in suburbs, 

where roads like Hammond Bay Road are located. Residents in suburbs are 

exposed to more traffic injuries and fatalities than those in urban areas” (National 

Complete Streets Coalition, n.d.c), and concerns on walking and cycling safety on 

suburban roads do exist, so it is important to explore CS implementation in suburbs. 
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Moreland-Russell et al. (2013) also pointed out that CS approaches are 

suitable for various sizes of communities as successful implementations can be 

found from small-sized communities to metropolises in the US. Although suburbs 

have unique needs and challenges in the road design, CS projects can provide 

“exciting opportunities for improving safety, mobility and health” for people in 

suburbs (Toronto Centre for Active Transportation, 2019). The existing CS studies 

and projects in suburbs in British Columbia are largely insufficient. This research 

provides a pilot project on applying the CS concept in a suburban area in British 

Columbia. 

2.2. Active Transportation 

2.2.1. Why Active Transportation 

Climate change is a global issue today and fossil-fueled transportation is 

one of the chief culprits, producing 23% of the world’s carbon emissions (Dauncey, 

2009). According to research (Dauncey, 2009), an average single-occupancy 

vehicle produces 220 g CO2/pkm. The number would drop to 44 g CO2/pkm if five 

people could carpool, but it is still higher than the carbon emission of a fully loaded 

bus (23 g CO2/pkm). Walking and biking are the eco-friendliest travel modes in 

terms of carbon footprint: an electric bike only produces 6 g CO2/pkm and walking 

and traditional bicycles are carbon-free (if the emissions used to create the bicycle 

are discounted). Therefore, one easy solution to global warming suggested by 

Dauncey (2009) was that governments should encourage more people to travel by 
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active transportation (AT), which is a form of physical activity by definition 

(Jolicoeur et al., 2010). It involves all non-driving travel modes such as walking, 

cycling, using wheelchairs, taking transit, skateboarding, scootering, etc. Sadik-

Khan & Solomonow (2017) also suggested, based on their research, that more 

money should be invested by governments into streets designed for safer walking 

and cycling. AT is not only a solution to global warming but also a booster of 

healthy communities. BC Centre for Disease Control (2018) pointed out in their 

Framework for Healthy Built Environment that more street designs that prioritize 

AT and CS concepts to provide safe and accessible networks for all ages and 

abilities should be employed for healthier communities. 

Nanaimo’s OCP also highlighted the benefits of walking as a method of 

travel. The benefits include “low-cost travel; part of a healthy lifestyle; and 

environmentally friendly” (City of Nanaimo, 2008a). Residents who live in a 

walkable community “tend to have better health, are less likely to suffer from stress” 

(Rennie, 2010), and are more likely to achieve the recommended 10,000-steps-

per day of walking activity or 150-minutes-per week of physical activity (Gehl, 2010; 

Rennie, 2010). Jolicoeur et al. (2010) also found that AT played a significant role 

in fighting against obesity, which is a serious health issue in Canada as 23% of 

adults and 8% of children and youth aged 2 to 17 are overweight. Obesity is 

associated with many serious diseases, including type 2 diabetes, insulin 

resistance, the metabolic syndrome, hypertension, heart disease, osteoarthritis, 

sleep apnea, non-alcoholic fatty liver disease, non-alcoholic steatohepatitis, 
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cholelithiasis, and even certain forms of cancer such as neoplasms of the colon, 

rectum, and prostate in males and cancers of the reproductive system and 

gallbladder in females (Bray, 2004). Bray’s (2004) research also showed that 

obesity could shorten life and cause psychosocial problems due to “the 

consequences of public disapproval of fatness”. 

AT provides a good solution to avoiding these serious consequences and 

to reducing health-care costs as it reduces 39% risks of diabetes, 28% of 

hypertension, and 23% of stress-related psychological illness for residents in 

walkable places (Rennie, 2019; Gehl, 2010). A road network that encourages AT 

decreases car dependence and, in turn, boosts active school transportation (Mitra 

et al., 2015), which will improve health for school kids as they will regularly walk to 

and from school. This functional exercise is the easiest way for them to incorporate 

movement in their daily routines (Rails-to-Trails Conservancy, n.d.). 

AT also increases life quality and happiness for communities where non-

driving options are available (Gehl, 2010; Montgomery, 2013). Montgomery (2013) 

found that cyclists felt “more joy, less fear, less anger, [and] less sadness” than 

drivers when they travelled on roads safely provided for everyone. Rennie’s (2019) 

research concluded that “[r]esidents in walkable neighbourhoods were 46% more 

likely to report a strong sense of community belonging compared to the least 

walkable places” and the difference is even larger for people over 60 years old—

91% of them who lived in the most walkable places felt stronger belonging to their 

communities. 
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In addition, AT offers more benefits besides the physical and psychological 

ones. According to Gehl (2010) and Montgomery (2013), AT provides a greater 

level of social equality and equity for people of all ages and abilities, because 

people who cannot drive or cannot afford a car have other options to complete 

their daily chores. 

Compared to vehicles, pedestrians and cyclists use little road space. The 

traffic volume of a vehicle lane is 5 times less than a bicycle lane and 20 times less 

than a sidewalk (Gehl, 2010). Pedestrian and bicycle traffic also use less energy 

than vehicles. To be specific, “the energy consumption ratio of biking to walking to 

driving a car is 1:3:60 energy units” (Gehl, 2010), which indicates that cycling is 

the least energy-consuming travel mode amongst the three. Furthermore, walking 

and cycling do not pollute the environment and are almost cost-free for traffic users 

(once a bike is obtained), who do not need to worry about high gas prices and 

would hence bear less economic burdens (Gehl, 2010; Rails-to-Trails 

Conservancy, n.d.). 

2.2.2. Recommended Practice of Active Transportation 

Jolicoeur et al. (2010) pointed out that “pedestrians and cyclists are guided 

by two main desires: efficiency (covering the most distance with the least effort) 

and comfort (travelling on the safest and most pleasant route)” so best practice of 

AT should prioritize efficiency and comfort improvement to attract more 

pedestrians and cyclists to use AT infrastructure. 
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Hard, smooth, and slip-resistant road surfaces increase efficiency for all 

road users as it increases the quality of the route, which correlates to the 

acceptable distance that people are willing to walk (Jolicoeur et al., 2010; Gehl, 

2010). Many studies note that a walk of 500 m or 0.3 miles is acceptable for most 

pedestrians, but this acceptable distance could increase on routes with better 

surface quality (Gehl, 2010). This also helps solve the “last-mile problem” in transit 

systems, where people will choose not to use transit if the “last mile” to their home 

or destination is perceived as unwalkable, unpleasant, or unsafe (Grescoe, 2012).  

According to Jolicoeur et al. (2010) and BC Centre of Disease Control 

(2018), an efficient route should be water-resistant, dry quickly after precipitation, 

and should be well-maintained so that any defects such as cracks, holes and 

bulges are rapidly repaired, and snow, sand and debris are removed timely to 

ensure the route is available all year round. 

Sidewalks and bicycle lanes should also provide door-to-door networks, 

which means these AT infrastructures should be continuous and connect to work, 

school, and shopping destinations, rather than only to parks, rivers, and lakes 

(Gehl, 2010; Pucher & Buehler, 2008). 

Comfort is greatly increased for both pedestrians and cyclists by buffer 

zones or physical barriers, which separate pedestrians and cyclists from vehicular 

traffic. Buffer zones could be planted strips, lampposts, street furniture or a lane of 

parked cars, and physical barriers may include delineators, concrete curbs, and 
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elevation of bicycle lanes and sidewalks (Jolicoeur et al., 2010). Adequate 

streetlamps should also be provided to ensure walking and cycling are comfortable 

and safe day and night (Gehl, 2010). Curb extensions and refuge islands are 

recommended for crosswalks mid-block and at intersections to shorten walking 

distance and ensure safety for pedestrians of all ages and abilities (Jolicoeur et al., 

2010). More cyclists on the road will not pose dangers to other road users. Instead, 

according to Marshall & Ferenchak (2019), cyclists will increase safety for all road 

users, including pedestrians and motorists.  

Jolicoeur et al. (2010) recommended dimensions for sidewalks, bicycle 

lanes and vehicle lanes as well: a curb of 15 cm high or a buffer zone of at least 

0.5 m wide provides safe separation for pedestrians and cyclists; sidewalks of at 

least 1.8 m wide and bicycle lanes of 1.0 to 1.5 m wide are suggested for comfort 

walking and cycling experience; vehicle lanes should be between 3.0 m to 3.5 m 

in width to neither impede road capacity nor encourage speeding; and cross slopes 

of 2% to both sides of the road are desired for drainage efficiency without posing 

dangers to AT traffic users. 

Furthermore, traffic calming measures should be implemented for safer 

walking and cycling experience, but Jolicoeur et al. (2010) also pointed out that 

these traffic calming measures should not impede emergency vehicles. By 

providing sufficient AT infrastructure, the requirements of emergency services will 

be decreased in a long term as the number and severity of speed-related accidents 
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will be reduced and general health of the public will be improved (Jolicoeur et al., 

2010). 

2.3. Safety Improvement for Vulnerable Road Users 

People who walk, cycle or use mobility devices are vulnerable road users 

(Participatory Planning, 2019). They are more likely to be exposed to dangers on 

the road and, like Hammond & Musselwhite (2013) summarize, tend to feel that 

they have less priority over traffic. Therefore, their safety should be “at the forefront 

of all transportation planning and development activities” (Participatory Planning, 

2019) and special safety needs of older people, wheelchair users and blind or 

partially sighted people should be considered. For example, they are much more 

concerned about curbs (Hammond & Musselwhite, 2013), which are usually not a 

major problem for other traffic users. 

According to the research of Participatory Planning (2019), high speed limits 

and intersections with no or limited safety measures are two major culprits of road 

injuries and fatalities. Hence, lowering travelling speed on roads and introducing 

more safety measures at intersections are priorities for improving safety for 

vulnerable road users. These could include narrower vehicle lanes (Asgarzadeh 

et al., 2016) and “lower speed limit, speed humps, pinch points, and traffic circles 

[on roads and] refuge islands, curb extensions, accessible curb cuts and both 

tactile and auditory crossing warnings [at intersections]” (Participatory Planning, 

2019). Apart from traffic calming on vehicle lanes and improvements on 
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intersections, Participatory Planning (2019) and Gehl (2010) also listed out other 

measures that could be taken on sidewalks, mid-block crosswalks and bicycle 

lanes, for example: wider and continuous sidewalks, crosswalks with refuge 

islands and curb extensions, physically separated bicycle lanes from traffic by 

curbstones and/or parked cars, and better lighting on streets. To improve safety 

on Hammond Bay Road based on the CS concept, which is developed for every 

road user, all these priorities and measures for vulnerable road users should be 

considered. Meanwhile, considering that Hammond Bay Road is a major collector, 

traffic calming measures should be applied in a way that does not impact traffic 

capacity of the road. As Hammond & Musselwhite (2013) found, pedestrians and 

cyclists would concern about road safety less if vehicles slowed down, even if 

those vehicles still dominated the street. 
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Chapter 3. 
 
Methodology 

3.1. Research Design 

This research was conducted with a mixed-methods approach, including 

quantitative and qualitative data analyses. Data were collected from a survey and 

several traffic observation analyses and were analyzed primarily from a 

quantitative perspective. Qualitative data analysis was used for the open-ended 

question, i.e., Question 14, of the survey. A mixed-methods approach was 

appropriate to achieve the objectives of this research, in which the research can 

create a comprehensive redesign of Hammond Bay Road based on a mix of 

objective quantitative data and subjective opinions from the survey respondents. 

The survey consisted of 14 questions and took each respondent 

approximately 10 minutes to complete (see Appendix A for a list of survey 

questions). Data were collected from the respondents from the following three 

perspectives: (1) their current travel modes on Hammond Bay Road; (2) their level 

of satisfaction of travelling on current Hammond Bay Road; and (3) their 

anticipated travel modes on Hammond Bay Road given that sidewalks, bicycle 

lanes, crosswalks, and bus stops of the road are improved. Questions 1 and 2 

were designed for sorting out responses from residents in the SP and employees 

of PBS. Quantitative data analysis was used for Questions 3 through 13, where 

the respondents were asked to give their answers of a series of Likert Scale 
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questions and multiple-choice questions. A keyword analysis was conducted on 

the open-ended comments from Question 14. 

Eight traffic observations were conducted by the researcher. Half of the 

observations were conducted on Hammond Bay Road and the other four were 

done on Fifth Street, Courtenay, BC. The observations lasted one hour each and 

covered different time periods of different days of the week. More specifically, the 

observations, on each location, were done on a weekday morning rush hour, a 

weekday noon, a weekday evening rush hour, and a weekend. The researcher 

recorded the numbers of pedestrians, cyclists, private vehicles, buses, transit 

users waiting for buses, and road users in other modes of transportation on the 

given section of the road in the given hour in each observation. The numbers 

collected from the traffic observations are used to roughly compare the 

percentages of active transportation users on Hammond Bay Road, where walking 

and cycling infrastructure is insufficient, and Fifth Street, where a CS pilot project 

was implemented, and thus, together with the results from the survey, a possible 

change on the percentage of active transportation on Hammond Bay Road can be 

anticipated. 

3.2. Collection Methods 

The survey was created online through LimeSurvey and a hyperlink of the 

survey was distributed via recruitment emails with the help of representatives from 

SPNA and PBS to the residents in SP and the employees of PBS, respectively. 
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The recruitment emails can be found in Appendix B. The data collected through 

the online survey was inputted by the participant but analyzed by the researcher. 

The data were downloaded to Excel for analysis which was beyond the capabilities 

of the online survey software. 

Paper questionnaires were also available for any respondents who 

preferred to fill out the survey on a hard copy. Notes were included in the 

recruitment emails to remind survey participants of the availability of hard copies, 

which were delivered and collected by the representatives from SPNA and PBS 

on behalf of the researcher. 

The traffic observations were conducted on-site by the researcher. Data 

were recorded in the researcher’s journal and through photos. 

3.3. Sampling 

A snowball sampling approach was used for the survey, which involved the 

residents in the SP and the employees of PBS. The recruitment emails were 

distributed with the help of the representatives from SPNA and PBS through 

SPNA’s membership list to the residents in the SP and through PBS’s internal 

email list to their employees. All those receiving the emails were encouraged to 

send the emails along to other residents and colleagues to reach a broader 

sampling population.  
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219 questionnaires were filled up online, in which 16 of them are blank and 

are thus excluded from the analysis. Out of the 203 valid online responses, 168 

respondents answered all the questions (“full responses”) and 35 of them left at 

least one question blank (“incomplete responses”). However, participants were 

free to answer all or part of the questions so incomplete responses are still valid 

for analysis. 

In addition, 3 participants filled out questionnaires on hard copies and all of 

them gave full responses. Overall, 206 valid responses were obtained in total. 

3.4. Ethical Considerations 

The online survey in this research involved human participant so ethical 

considerations such as informed consent, anonymity, and confidentiality are 

important. Opt-in procedures were used for the survey, in which a “consent section” 

was provided (as shown in Appendix C) at the beginning of each questionnaire for 

both the online survey and in hard copies. The “consent section” provided a 

description of this research and the survey and notified the participants of criteria 

relating to anonymity, confidentiality, data storage, data usage, and the opt-out 

policy. The consent section ended with a checkbox to authorize participant consent. 

Participants could only proceed with the questionnaire after they ticked the 

checkbox. Responses on hard copies questionnaires were included only when the 

respondent returned the hard copy with the checkbox ticked. 
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The information obtained through the survey was treated as confidential in 

that there are no identifiers on the data that could tie back to an individual. 

Participants were only asked to identify if they are residents of SP or employees 

of the Pacific Biological Station. No other identifying information was collected. To 

the fullest extent possible, any survey answers or comments that could tie directly 

to an individual were deleted and not included in the analysis. 

The recruitment emails were distributed by the representatives from SPNA 

and PBS. The researcher did not access the email lists of SPNA and PBS and the 

survey participants are therefore not identifiable to the researcher. 

Only numbers were recorded in the traffic observations. Therefore, no 

identifiable human participant was included in the traffic counts. Any parts that 

might be identifiable in the photographs for the observations, such as faces of 

people and licence plates of vehicles, have been obscured. 

3.5. Timeline 

A Gantt chart below shows the duration of the research project. The 

research proposal was completed in April 2019. An application for ethical review 

of the research was submitted to the Research Ethics Board (REB) of Vancouver 

Island University at the end of April 2019 and was approved in Mid-June 2019. The 

traffic observations were conducted from May to July 2019. The survey was 

opened and data were collected from June through July 2019. Data analyses and 
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composition commenced in August 2019 and the rough draft was completed in 

January 2020. The draft was then refined in February and March and presented to 

the thesis committee in March 2020. The research was passed and completed in 

March 2020. 

 

Figure 16: Timeline of the Research 
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Chapter 4. 
 
Result Analyses and Findings 

4.1. Survey Analysis 

The first two questions of the survey asked the participants to identify if they 

are a resident in SP and/or an employee of the PBS. A description of the boundary 

of the SP was noted on the survey so the participants did not need to figure out 

the location of SP on their own. Out of the 206 valid responses as described in 

Section 3.3 of this paper, 131 respondents identified themselves as residents in 

the SP and 72 are current employees of the PBS. These numbers include 7 

respondents who are both SP residents and PBS employees. In addition, 10 

respondents are neither SP residents nor PBS employees, but they were willing to 

participate in the survey and share their views on this project. Figure 17 below 

shows the identifications of the respondents. 

 

Figure 17: Identifications of the Survey Respondents 
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The number of respondents shows a great concern about the safety of 

Hammond Bay Road from the local residents and the PBS employees. About 7.2% 

or one in every 14 residents in the SP and about 12% or one in every 8 PBS 

employees filled out the survey, based on the approximate population of the SP 

indicated in Section 1.1 and an approximate total of 600 employees of the PBS 

pointed out by the representatives. 

 

Figure 18: Results of Question 3 of the Survey 

Question 3 asked the respondents to rank their current travel modes on 

Hammond Bay Road out of the five available options: driving, walking, cycling, 

taking buses, and other. The result shows that an overwhelming 82.5% of the 

respondents selected driving as their primary travel mode on the road, while only 

30 respondents said they travel primarily by walking and biking. By contrast, 72.3% 

of the respondents prefer to walk or bike as a secondary travel mode, which shows 
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a high potential demand on an improved Hammond Bay Road for pedestrians and 

cyclists, although the road is currently designed for drivers. This great potential 

was also proven from the open-ended Question 14, where the respondents 

commented, for example: “I would definately [sic.] walk more on Hammond Bay 

Road if safe sidewalks were available”, “I would like to bike to work but [I] don't 

because of safety and no room on the road to share with vehicles”, “I am sure that 

if cycling safety was improved, many more people would be cycling to work here 

[at the PBS]” and “I would like to ride a bike or moped to work but the road is not 

safe enough to do so”. 

 

Figure 19: Results of Question 4 of the Survey 

Question 4 used a Likert Scale, asking the respondents to score their 

current satisfaction of walking, cycling, driving, and taking transit on Hammond Bay 

Road from 1 (least satisfaction) to 5 (most satisfaction) (hereinafter referred to as 
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the “answers”). A more intuitive strategy of scoring the answers according to 

Neuman (2014) was used by the researcher to find out the overall attitude of the 

respondents to a given transportation mode. The five Likert items (1 to 5) were 

scored -2, -1, 0, 1, and 2, respectively (hereinafter referred to as the “scores”) so 

a sum of the scores could be calculated (hereinafter referred to as the “sum score”). 

A sum score of zero indicates an absolutely neutral overall attitude and the 

absolute value of a sum score shows how positive or negative the overall attitude 

is. Given that 206 valid questionnaires were collected, a sum score in this survey 

would be a value between -412 and +412 (positive signs are added in this paper 

to avoid misreading). 

The results showed a tremendous dissatisfaction with walking and cycling 

on Hammond Bay Road, of which the sum scores are -211 for walking and -223 

for cycling. Complaints about lack or discontinuity of sidewalks and bicycle lanes 

found in the comments in Question 14 also reflect people’s anger. 

With a sum score of +66, the driving condition is much better than walking 

and cycling. Most respondents were satisfied with driving on Hammond Bay Road. 

However, only about 10% of the respondents were “very satisfied” with the current 

driving condition, which shows improvement should also be done to the vehicle 

lanes although it is not the priority compared to sidewalks and bicycle lanes. 

People showed a neutral attitude (sum score: -5) towards transit services 

on the road. It makes sense considering the usage and nature of transit—not many 
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people take transit frequently as shown from Question 3 and people usually pay 

less attention to road safety when they are riding a bus. However, the results also 

pointed out that a better sidewalk system is needed for people to walk to and from 

bus stops. 9 respondents also left comments in Question 14 that they expected 

sheltered, well-lit bus stops with laybys and better sidewalk connections. 

Figure 20: Results of Questions 5 and 6 of the Survey 

Questions 5 and 6 were designed to find out the overall safety that people 

feel of each type of transportation during the daytime and at night. The researcher 

used the same scoring strategy as in Question 4 for these two questions. The 

results can be found in Figure 20. 
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 Walking Cycling Driving Taking Buses 

During the day (Q5) -197 -282 +125 +109 

At night (Q6) -304 -327 +66 +44 

Figure 21: Sum Scores of Overall Safety of Each Transportation Mode on 
Hammond Bay Road 

The results showed that a large portion of the respondents do not think 

walking and bicycling were safe on Hammond Bay Road no matter during the day 

or in the dark. Walking during the day was relatively safer compared to walking at 

night because of visibility but the same scoring pattern was not obtained for cycling, 

which, as the sum scores showed, tended to be extremely dangerous all day long, 

even though a cyclist could be more visible to a driver when there is sunlight. One 

possible reason could be that a cyclist has to bike on a vehicle lane under the 

current layout of Hammond Bay Road. 

Driving and taking transit were considered safer by the respondents 

compared to walking and cycling, which is understandable because Hammond Bay 

Road was designed primarily for vehicles. However, the sum scores indicated that 

people hold a moderately positive attitude towards driving and transit during the 

day compared with their extremely negative views towards walking and cycling. 

Also, the sum scores dropped for driving and taking buses at night, which indicated 

that considerations should be stressed to improve the travelling experience of all 
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traffic users on Hammond Bay Road in the dark because poor visibility and unsafe 

walking experience to and from bus stops are affecting driving and transit, which 

are relatively safe during the daytime. 

 

Figure 22: Results of Question 7 of the Survey 

Question 7 sought to find out what road facilities that people thought needed 

to be improved for a safer Hammond Bay Road. In other words, it showed what 

road facility was insufficient currently on Hammond Bay Road, and this 

insufficiency affected the safety of the road. 

Not surprisingly, sidewalks and bicycle lanes were the top concerns for the 

respondents. 79% of the respondents wanted improvements on sidewalks and 73% 
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demanded better bicycle lanes, both qualitatively and quantitatively. At the same 

time, nearly half of the respondents expected more and better bus stops and 

crosswalks. Lighting was another big concern, which corresponded to the results 

of Questions 5 and 6. By contrast, not many people wanted to see traffic lights or 

speed humps mounted on the road, although two respondents highlighted their 

expectations of “traffic lights at Stephenson Point Rd. and Hammond Bay Rd.” and 

“[s]peed bumps on Planta Rd near turns” in their comments in the “Other” option 

of this question, respectively. 

Out of the 24 people who selected the “Other” option and left their 

comments, a quarter of them expressed their demand of more speed control 

facilities, such as speed cameras and radar speed signs, to reduce driving speed 

on the road, where drivers usually drive faster than allowed as pointed out by the 

respondents. 
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Figure 23: Results of Question 8 of the Survey 

Speaking of the priority of the improvement on Hammond Bay Road, when 

the respondents could only choose one option for Question 8, a combined 146 

answers, or 71% of them, went to sidewalks or bicycle lanes. The results of this 

question not only showed people’s top concerns again but also gave us a clue of 

priorities in improving Hammond Bay Road if funding is limited in the 

implementation process in the future. 

Questions 9 to 12 are multi-choice questions asking the survey participants 

to choose improvements they want to see for each of the given types of active 

transportation infrastructure, i.e., sidewalks, crosswalks, bicycle lanes, and bus 

stops. An “Other” option was provided to each question so that the respondents 

could leave comments on the desired infrastructure that was not on the list. 
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Figure 24: Results of Question 9 of the Survey 

Question 9 was about improvement on sidewalks. 110 out of the 206 

respondents selected “elevated sidewalks”, which they think would be safer for 

pedestrians as an elevated sidewalk could form a clear boundary that drivers and 

cyclists, if a shared sidewalk is not allowed, cannot easily go across. A large group 

of respondents also desired sidewalks on both sides of the road and sidewalks 

separated from vehicle lanes not only by curbs, but also by hard barriers such as 

cones, trees, and street lamps. 

27 comments were collected for this question. Not surprisingly, 14 of them 

were complaints about insufficiency and discontinuity of the current sidewalk 

system on Hammond Bay Road. One respondent even commented on the current 

sidewalk system that “in many places there is NO sidewalk, so any kind of sidewalk 
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would be an improvement” (underline added). People are demanding sidewalks 

that are continuous to nearby parks, beaches, and Departure Bay Road, which 

requires a comprehensive improvement on a broader scale beyond the section of 

Hammond Bay Road in this research and thus requires cooperation with the City 

of Nanaimo and the Departure Bay Neighbourhood Association (DBNA). These 

comments also indicated the importance of expanding this project to the section of 

Hammond Bay Road from Prince John Way to Departure Bay Road. Therefore, a 

general consideration will be included in the envisioning design, but the detailed 

design will only include the section of Hammond Bay Road within the SP. 

 

Figure 25: Results of Question 10 of the Survey 
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Question 10 asked respondents’ opinions about their desired improvement 

on crosswalks on Hammond Bay Road. While some respondents wanted to see 

more crosswalks and crosswalks with signs, a significant 60% of the answers went 

to pedestrian-controlled crosswalks with flashed signals, which indicated that a 

majority of people did not think uncontrolled crosswalks are safe enough for 

pedestrians. Furthermore, people left comments to this question that more signs 

are desired to further alert drivers. For example: 

Respondent 1: “Signage alerting drivers of crosswalks well in advance”, and 

Respondent 2: “Sinage [sic.] to inform drivers that it is mandatory to stop”. 

 

 

Figure 26: Results of Question 11 of the Survey 
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Question 11 focused on improvement on bicycle lanes. The results showed 

that about 70% of the respondents wanted to see separated bicycle lanes on 

Hammond Bay Road, but they differed in whether the lanes should be separated 

by barriers or simply by road markings. Another 20% of the respondents were 

satisfied with “shared bicycle lanes/pedestrian sidewalks”, which allows cyclists to 

bike on sidewalks and therefore no separated bicycle lanes are marked out. 

Regardless of the different opinions on separation methods of bicycle lanes, more 

than 90% of the respondents did not expect shared bicycle/vehicle lanes, also 

known as “sharrow” lanes, compared with only 16 respondents supported cycling 

on vehicle lanes, which is basically the status quo on Hammond Bay Road, where 

cyclists have to bike on vehicle lanes. 

Figure 27: Results of Question 12 of the Survey 
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The respondents held a neutral view towards the current transit system on 

Hammond Bay Road, as found from the results of Questions 4 to 6. There are 

currently three bus stops on each direction on Hammond Bay Road in SP. The 

survey results showed that most people were satisfied with the number of bus 

stops and did not expect more. Speaking of the improvements to each bus stop, 

the answers were relatively evenly distributed. Slightly more people wanting to see 

bus laybys at each bus stop, but the demands of better sidewalk connections, 

better lighting, and shelters at each stop were also significant. 

What is worth mentioning is that the respondents also highlighted in their 

comments to this question that bus laybys should be long enough in order not to 

block traffic when a bus picking up and dropping off passengers. They commented, 

for example: “Laybys must be long enough for buses to pull into and drive out of, 

those we have now are mostly too short for this to happen”; “Pull buses out of the 

lane of traffic allowing cars to proceed”, and “Buses should not be stopping traffic 

to pickup/drop riders!!!!!!!!!!!!!!!”. Another respondent had the same opinion but 

provided a different solution—using smaller buses: “increase service with smaller 

busses like the ‘handy dart’ size”. All these comments showed that bus laybys are 

welcomed, but they have to be long enough to accommodate a bus so that the 

following traffic is not blocked on the narrow Hammond Bay Road. 
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Figure 28: Results of Question 13 of the Survey 

Question 13 asked the respondents to rank travel modes that they 

anticipate using after Hammond Bay Road is comprehensively improved in a way 

that safety is securely ensured. The results showed a significant increase in 

walking and cycling as the primary travel mode and a drop in driving compared to 

the results of Question 3. A comparison between the current primary travel modes 

that the respondents selected in Question 3 and the anticipated primary travel 

modes collected from Question 13 can be found in Figure 29 below and a trend 

can hence be found. 
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Figure 29: Comparison of Primary Travel Modes before and after Safety of 
Hammond Bay Road is Improved 

Given that the safety of Hammond Bay Road is improved, 29% of the 

respondents who primarily use their cars currently said they would like to walk or 

ride bicycles on the road most of the time. Out of these 29% respondents, about 

three quarters of them would like to bike to serve their daily needs, which showed 

that a considerably large amount of potential bicycle lane users demand and are 

waiting for an improved Hammond Bay Road to ride their bikes. 

The results indicated that a combined 46% of the respondents would use 

active transportation for travelling after the safety of the road is improved. Although 

it cannot be interpreted that the respondents will do exactly the same as they 

answered to this survey, it shows an easy and possible way to meet the 24% 

sustainable travel mode share set in the Nanaimo Transportation Master Plan (City 
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of Nanaimo, 2014)—people would like to travel sustainably if roads are safe and 

pleasant for walking, biking and taking transit. 

Furthermore, from the results of the Question 13, it should be noted that 

46.6% (96 out of 206) of respondents would still travel primarily by cars, which 

indicated that, because Hammond Bay Road was designed for vehicles and 

people have formed a habit to drive on it, a redesign of the road is not enough for 

dramatically changing this habit, as a respondent pointed out in the comments to 

the Question 7: “Development is encouraging more traffic and no facilities or 

amenities or services are within walking distance from virtually all points along 

Hammond Bay Rd… Complete streets must also include 'complete neighborhood' 

if walkable and cycle-able developments are to replace the existing sprawl. 

Frequency and accessibility of mass transit must also be addressed. This is a 

larger issue than just road design” (underlines added). We could encourage more 

people to walk and bike on Hammond Bay Road and people do want to walk and 

bike more on it if safety issues are addressed, but a larger plan is needed to the 

development of the entire neighbourhood and the neighbouring areas, instead of 

merely the Hammond Bay Road, to reduce the number of vehicles on the road. 
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Figure 30: Results of Question 14 of the Survey 

Question 14 was an open-ended question where the respondents could 

leave any comments that they thought were not otherwise covered in the survey 

or any thoughts they would like to share. 101 comments were collected from this 

question. 

A keyword analysis was used by the researcher to analyze all the 101 

comments collected. The researcher summarized keywords from each comment 

and sorted these keywords into different categories. Some comments covered 

more than one category, so they contributed to the sum numbers of more than one 

category. Eleven categories were sorted out with more than one comment. Other 

than categories of “complaints to the status quo of Hammond Bay Road” and 

“gratitude for the research”, nine categories were shown in Figure 30 and will be 

analyzed here. 

Q14: Do you have any other comments on developing a 
safer Hammond Bay Road?

Bike lanes needed Speed control Improved sidewalks

More evacuation routes Improved bus stops Widened road

Controlled crosswalks HB-SP intersection Deer on the Road
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25 of the comments reiterated the demand for bike lanes on Hammond Bay 

Road. This number considerably takes up one quarter of all respondents who 

replied to Question 14. They also highlighted that the bike lanes should be 

separated from vehicle lanes and should be continuous and connected to 

Departure Bay Road. Many respondents also asserted that the City of Nanaimo 

should give priority to this project. One respondent reported on an accident 

involving a cyclist that occurred in the time frame when the survey was being 

conducted, which also shows the urgent demand of cycling infrastructure on 

Hammond Bay Road. As pointed out by this respondent: 

“Improving bike infrastructure on Hammond Bay Road should be an 

immediate priority. It is not safe as is. One of my colleagues was hit by 

a car while on his bike just last week, and is now off work with a 

concussion and other injuries. This has significant costs for the 

government that could be saved with adequate cycling infrastructure.” 

More comments that reiterated the demand for bike lanes could be found, 

for example: 

Respondent 3: “Hammond Bay Road is absolutely appalling for pedestrian 

and cyclist safety. It is shameful that the city would allow so much development 

yet leave the only access road virtually unusable for pedestrians and cyclists.” 

Respondent 4: “I would bike to work more often, and would feel more 

comfortable biking, if there were separated bike lanes. Even painted ones would 
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be better. It is a narrow, curvy road with poor visibility, and it can be pretty 

uncomfortable sharing the road on a bike.” 

Respondent 5: “It does make it hard to think about cycling when cars travel 

so fast along HB road and there are so few bike lanes.” 

Respondent 6: “At the moment I live about 2 km from my children’s school, 

would love for them to bike to school, but can’t because Hammond bay rd [sic.] is 

not safe for kids on bikes” 

Respondent 7: “Riding a bike on Hammond Bay is suicidal.” 

Respondent 8: “We desperately need safer and better bike lanes on 

Hammond Bay road!!” 

Respondent 9: “Please add safe bike lanes! I think staff at PBS would bike 

much more often.” 

Speed control was another huge concern of the respondents. Currently, 

drivers tend to drive faster than the 50 kph speed limit on Hammond Bay Road, 

which makes walking and cycling even more dangerous. Additionally, fast driving 

speed poses drivers in danger as the road is so curvy that drivers might not able 

to see oncoming traffic at blind spots. Therefore, 18 respondents complained 

drivers speeding on Hammond Bay Road and sought for more and stricter speed 

control methods, for example: 
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Respondent 10: “Drivers speed too much on Hammond Bay Road. I have 

been passed even while I'm going 60...I get tailgated regularly...many people 

speed through the school zones and tailgate when I slow down to 30. I'd like to 

see people not use it as a racecourse...” 

Respondent 11: “more traffic enforcement to catch and deter dangerous, 

speeding drivers.” 

Respondent 12: “Reduced speed limit especially between Stephenson Pt 

Rd [sic.] and Departure Bay Road. Not just yellow recommended 30 kph signs, but 

actual white speed LIMIT signs.” 

18 respondents provided their opinions on improving sidewalks. Their 

suggestions focused on continuity, quantity and safety of the sidewalks by 

emphasizing there should be more elevated sidewalks that are contiguous from 

SP to Departure Bay Road. Another 9 respondents expressed their demand for 

better bus stops, which should be sheltered, well lit, and well connected by 

sidewalks and crosswalks. Similar to the results of Question 12, the respondents 

would like to see laybys at each stop. For example, a respondent urged that: “Bus 

lay-by/pull outs are a must WHERE IT IS POSSIBLE”. 

Provided that Hammond Bay Road is the only route to access SP, another 

concern collected from Question 14 was that more evacuation routed are expected 

by the respondents. This is an issue beyond the scope of this project, but it is worth 
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mentioning as 11 respondents pointed it out. They said, for example: “There MUST 

be other ways out of Hammond Bay/Stephenson Point area… This past winter 

where the tree blocked all traffic through Hammond Bay was one example of the 

complete landlocked situation we are facing… In the event of an emergency (like 

an earthquake) the one access road in or out of the area is no longer appropriate 

for the shear volume of homes [that the City of Nanaimo] continue[s] to approve in 

this area.” 

They also provided suggestions to solve this problem, like connecting the 

culs de sac on the side of the Linley Valley Cottle Lake Park: “there are so many 

roads that almost connect on the park side of neighbourhoods on Hammond Bay, 

why not connect them to give an emergency route if Hammond Bay is blocked and 

move some traffic off the road not built for this much traffic?” 

Other comments collected from Question 14 focused on demands for a 

wider road, better crosswalks with pedestrian control, a comprehensive 

improvement of the Hammond Bay Road-Stephenson Point Road intersection, 

and signage for possible wild animals, mostly deer, crossing the road. All these 

concerns are considered in this project except for the width of the right-of-way of 

Hammond Bay Road, which is limited by development and terrain and is one of 

the main reasons why the road is not safe now. The solution to a wider right-of-

way involves a more complicated redevelopment approach which is beyond the 

scope of this project.  
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4.2. Case Study: 5th Street, Courtenay, BC 

Courtenay is located about 100 kilometres northwest to Nanaimo. The City 

of Courtenay government implemented the 5th Street Complete Street Pilot Project 

between Fitzgerald Avenue and Menzies Avenue on 5th Street. The project was 

completed in fall 2018 (City of Courtenay, 2019) and is the first CS project 

implemented in Courtenay (Complete Streets for Canada, n.d.). Both Courtenay 

and Nanaimo are mid-scale cities on Vancouver Island with populations of 25,599 

and 90,504 respectively (Statistics Canada, 2016), making the CS project on 5th 

Street, Courtenay a good case study for this project on Hammond Bay Road, 

Nanaimo. 

The section of 5th Street involved in the project is 530 m in length and 18.5 

to 19.5 m wide and is a gateway to downtown Courtenay (City of Courtenay, 2016, 

October). The project was prioritized by the city council in the City’s 2015 Strategic 

Priorities (City of Courtenay, 2015) and was also included in the City’s 25 Year 

Vision for Multi-Modal Transportation to encourage more active transportation in 

the City (Hatch, 2016). The street was redesigned in the principle of CS to provide 

(1) two re-paved vehicle lanes; (2) two bicycle lanes that are physically separated 

from the vehicle lanes; (3) improved accessibility for all active travel modes 

including strollers and scooters; (4) improved accessibility for people using 

wheelchairs; (5) street parking on the corridor; and (6) improved stormwater 

management (City of Courtenay, 2019). 
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640 responses were collected from a survey conducted by the City of 

Courtenay to see how people would like to use 5th Street in the future and 8 public 

engagements were held before the final design concepts were selected and 

confirmed from five design options (Hatch, 2016; Allen, 2016, December; City of 

Courtenay, 2018, January). The final design concepts (see Figure 31) include 

elevated sidewalks and bicycle lanes separated from vehicle lanes by alternating 

roadside parking and raingardens from Menzies Avenue to Harmston Avenue, and 

by roadside parking from Harmston Avenue to Fitzgerald Avenue for commercial 

buildings along it (City of Courtenay, 2018, January). 

The City of Courtenay was awarded $3.253 million from the federal Gas Tax 

Fund, which covered the entire cost of the Project (City of Courtenay. Engineering 

Department, 2016). The federal Gas Tax Fund is a permanent source of funding 

provided by Infrastructure Canada to municipalities to support local infrastructure 

priorities. The City also integrated underground waterpipe upgrade work to this 

project to save costs (City of Courtenay, 2018, August).  
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Figure 31: Final Design Concepts of the 5th Street Complete Street Pilot Project 

Source: City of Courtenay (2018, January). 



 

77 

Furthermore, an innovative “pop-up intersection” method, as shown in 

Figure 32, was applied to the 5th Street Complete Street Pilot Project to test the 

design (Allen, 2016, October). Pylons and barriers were installed at the intersection 

of 5th Street and Fitzgerald Avenue from May to October 2017 to simulate the 

complete street approach that would be applied to this section, during which an 

observational analysis was done and provided a lot of data for later refinement of 

the design (City of Courtenay, 2019). This “pop-up intersection” test is an 

economical means of generating valuable data. 

 

Figure 32: Pop-Up Test in the 5th Street Complete Street Pilot Project 

Source: City of Courtenay (2018, January). 
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Financial concerns usually come first in planning projects in small- and mid-

sized communities. Therefore, Courtenay set a good example for this project on 

Hammond Bay Road. Learned from Courtenay, the City of Nanaimo could also 

encourage and facilitate diverse sources of funding, including the Gas Tax Fund, 

to support this project. The integration with other infrastructure upgrading projects 

and the “pop-up intersection” are good methods that could be used on Hammond 

Bay Road to further reduce costs. 

During the construction on 5th Street, the City of Courtenay worked out a 

detour plan for traffic (City of Courtenay, 2018, July). The traffic was detoured via 

McPhee Avenue and 6th Street, and 5th Street was only opened to local residential 

access. Unlike 5th Street in Courtenay, Hammond Bay Road does not have a 

detour route if the entire road was closed for construction. This issue echoes with 

the demand for more evacuation routes from the survey respondents. Therefore, 

with the lack of detour routes, this project has to go through a well-designed 

process to ensure accessibility during construction. One possible process could 

be re-paving the base of either side of the road one after another to ensure either 

side is wide enough for two-way vehicular traffic and then implementing the project 

in turn on both sides of the road. 

4.3. Traffic Observation Analysis 

As described in Section 3.1, the researcher conducted eight traffic 

observations in the summer of 2019. Four of them were conducted on Hammond 
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Bay Road, Nanaimo and the other four were done on 5th Street in Courtenay. 

These traffic observations were numbered 1 to 8 and were conducted on the sites 

shown in Figure 33, in which the yellow dashed lines show the locations of this 

project and the 5th Street Complete Street Pilot Project in Courtenay: 

  

Figure 33: Sites of Traffic Observations 

Sources: Google Earth. Edited by the Researcher. 

Detailed site information of each traffic observations is summarized in Table 1 and 

the original record charts can be found in Appendix D: 

Table 1: Site Information of Traffic Observations 

# 
Hammond Bay Road, Nanaimo 

Location Date Time Weather 

1 
Hammond Bay at 
Nottingham bus 
stop (eastbound) 

Friday, May 
31st, 2019 

8:16 – 9:16 am Sunny 

2 
Thursday, July 

4th, 2019 
10:24 – 11:24 am Overcast 
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3 
Hammond Bay at 
Nottingham bus 

stop (westbound) 

Wednesday, 
July 17th, 2019 

3:43 – 4:43 pm Cloudy 

4 
Saturday, July 

13th, 2019 
11:04 am – 12:04 

pm 
Sunny to 
cloudy 

# 
5th Street, Courtenay 

Location Date Time Weather 

5 

5th St. at 
Harmston Ave. 

Wednesday, 
May 1st, 2019 

8:04 – 9:04 am Cloudy 

6 12:02 – 1:02 pm Cloudy 

7 4:10 – 5:10 pm Cloudy 

8 
Sunday, June 

30th, 2019 
2:02 – 3:02 pm Sunny 

The traffic observations were conducted one hour each in a way that covers 

a morning rush hour, an evening rush hour, a non-peak hour, and a weekend hour 

on each site. The researcher counted numbers of the following categories of road 

users and observed their behaviour at each site: 

⚫ Pedestrians: not including pedestrians who walked to or from their cars, 

which were parked on the roadside; 

⚫ Cyclists: including all types of bikes (bicycles, tandems, bicycles with 

kid trailer, e-bikes, etc.), but not including motorcycles; 

⚫ Cars: including all types of motor-powered vehicles that travel on 

vehicle lanes, including motorcycles and trucks, but not including buses; 
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⚫ People waiting for transit: transit users who were waiting for buses at 

(1) either direction of Hammond Bay at Nottingham Station, Nanaimo, 

(2) 5th St at Kilpatrick Station, Courtenay, or (3) 5th St at Leighton 

Station, Courtenay. They were also counted as pedestrians; 

⚫ Buses: including HandyDART; and 

⚫ Other traffic users: any other traffic users that were not included in other 

categories, such as scooter riders, skateboarders, and infants in 

strollers. 

The count results were as follows: 

Table 2: Count Results of Traffic Observations 

 
Hammond Bay Road, 

Nanaimo 
5th Street, Courtenay 

# 1 2 3 4 5 6 7 8 

Day of the Week Fri. Thu. Wed. Sat. Wed. Wed. Wed. Sun. 

Pedestrians 8 1 1 7 69 63 61 32 

Cyclists 6 0 3 2 33 18 32 26 

Cars 721 492 647 462 684 566 692 553 

People Waiting for 
Buses 

2 0 1 1 0 1 0 0 

Buses 6 3 5 4 2 4 3 2 

Other Traffic Users 0 1 0 2 4 1 3 6 
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Hammond Bay Road, Nanaimo and 5th Street, Courtenay are located in 

different contexts of the community. 5th Street is an arterial road in an urban area 

and connecting downtown Courtenay, while Hammond Bay Road is located in a 

suburban context in Nanaimo. Based on the data collected from the traffic 

observations, 2,322 cars in total were counted in the four observations on 

Hammond Bay Road, compared to 2,495 cars observed on 5th Street, which 

showed similar vehicular traffic volumes on both roads.  

The numbers of active transportation users differed dramatically on the two 

roads: 349 people in total were observed using active transportation in the four 

observations in Courtenay while only 35 were recorded in Nanaimo, which 

indicated an average 12.27% of active transportation on 5th Street, Courtenay and 

an average 1.48% on Hammond Bay Road, Nanaimo. 

 

Figure 34: Average Percentages of Active Transportation Users on Hammond Bay 
Road, Nanaimo and 5th Street, Courtenay 

The CS project on 5th Street was not implemented in downtown Courtenay 

nor was it along a frequent transit corridor. Instead, the project was completed on 
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a section of 5th Street where it is primarily surrounded by single-family homes. Also, 

transit passengers on the buses were not counted in the traffic observations. 

Therefore, a 13.42% of active transportation recorded in a morning rush hour 

(Observation No.5) showed that the CS project on 5th Street greatly encouraged 

people who reside at a low-density residential area to use active transportation, 

compared to an average 15.8% of active transportation users commuting to work 

throughout Courtenay (City of Courtenay, 2016, February). Therefore, a similar 

boost on active transportation can also be expected on Hammond Bay Road, 

Nanaimo if a similar project is implemented. 

Other phenomena could be found from the data collected from the traffic 

observations. More people tended to walk or bike on Hammond Bay Road during 

workday morning rush hours and weekends, while people in Courtenay walked or 

biked more on 5th Street primarily during weekdays than weekends. This shows a 

potential demand for sidewalk and bike lane connections to nearby parks and 

beaches on Hammond Bay Road, in addition to connections to schools and 

workplaces. 

Furthermore, both Hammond Bay Road and 5th Street have a speed limit of 

50 km/h. However, the researcher observed that the driver on Hammond Bay Road 

drove much faster than those on 5th Street. Drivers’ awareness of potential 

pedestrians and cyclists on 5th Street slowed them down, and the white yield signs 

regulating them to yield to pedestrians and cyclists (see Figure 35) further 

prevented them from driving fast. By contrast, the knowledge of a low active 
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transportation ratio on Hammond Bay Road encouraged drivers to drive fast, and 

only yellow warning signs are installed (see Figure 36) to remind drivers of possible 

pedestrians or cyclists ahead, which are not mandatory to drivers and seem to lay 

responsibility evenly to drivers, pedestrians and cyclists, which decreases safety 

and pleasant for all active transportation users. 
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Figure 35: A Yield Sign at An Intersection on 5th Street, Courtenay 

Source: The Researcher. 
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Figure 36: A Warning Sign on Hammond Bay Road, Nanaimo 

Source: The Researcher. 

 

Figure 37: A Warning Sign on Hammond Bay Road, Nanaimo 

Source: The Researcher. 
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The 5th Street Complete Street Pilot Project successfully provided elevated 

sidewalks and bicycle lanes that are physically separated from vehicle lanes. 

However, the researcher also observed that the eastbound bicycle lane was paved 

in a zigzag way that it has to get around each utility poles. Cyclists thus have to 

zigzag accordingly to avoid the poles, which poses a possible danger to the cyclists 

and makes cycling slightly unpleasant. The Pilot Project provides a cycling corridor, 

but a few cyclists were observed biking eastbound on the sidewalk or vehicle lane, 

where they could go straight all the way without worrying about the utility poles. 

 

Figure 38: The Eastbound Bicycle Lane on 5th Street, Courtenay. 

Source: The Researcher. 
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4.4. Key Findings and Suggestions 

This research showed a high demand for improved active transportation 

infrastructure on Hammond Bay Road from residents and employees and the 

suitability of applying the CS concept to the road. The survey and the traffic 

observations indicated that driving is now the dominant means of transportation 

and that people were actually driving more than they indicated in the survey. A 

large increase could be expected when CS is applied to the road based on the 

survey and the observations in Courtenay as people would like to walk and bike 

more. The percentage of AT would rocket to 46% from 16%, even though more 

than half of the population would still like to drive. 

People were generally not satisfied with the status quo of AT infrastructure 

on Hammond Bay Road now, nor did they feel safe on walking and biking on the 

road, regardless during the daytime or in the dark. These concerns also affected 

their driving experience. Although people found driving was acceptable, many still 

expressed their concerns about driving alongside cyclists and pedestrians. 

People’s attitudes towards transit were neutral as they were relatively safe 

when riding on a bus. However, people did complain about the inconvenience and 

discomfort in getting to and from the bus stop. 

CS could be an appropriate approach to address these concerns and 

encourage more people to use AT. Four priorities in improving Hammond Bay 

Road could be summarized from the survey results and are hence suggested in 
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this project. They are improvements on sidewalks, bicycle lanes, bus stops, and 

crosswalks: 

⚫ Sidewalks should be elevated and physically separated from vehicle 

lanes on both sides of the road; also, they should be continuous to bus 

stops, workplaces, schools, and parks; 

⚫ Bicycle lanes should be separated from vehicle lanes so that cyclists 

do not need to share the road with vehicles; people are fine no matter 

the bicycle lanes are physically separated by barriers or just separated 

by road markings; 

⚫ Bus stops need to be improved comprehensively; people would like to 

see bus layby that is long enough for buses to not stop tailing traffic at 

each stop, which should also have a shelter, enough lighting, and good 

connection to sidewalks and crosswalks; 

⚫ Crosswalks are expected to be pedestrian-controlled; people are fine 

with the simple version with push buttons, flashing lights and signs as 

long as it prioritizes the right-of-way of pedestrians.  

A considerable amount of survey respondents also demanded more traffic 

calming facilities on the road to slow drives down for a safer walking and biking 

environment. Concerns about the intersection of Hammond Bay Road at 



 

90 

Stephenson Point Road and wild animals crossing the road were also expected to 

be addressed in the design. 

A good CS network should provide pedestrians and cyclists with a barrier-

free travelling experience. Therefore, a lesson could be learnt from the traffic 

observations in Courtenay: necessary utility poles and other physical barriers 

should be better located and should not be new obstacles for pedestrians and 

cyclists. 

The case study showed several financial strategies could be learnt from 5th 

Street in Courtenay to the implementation of CS on Hammond Bay Road. For 

example, the city might seek for different sources of funding, including federal, 

provincial, and private ones. Pop-up tests and integrated implementation with other 

infrastructure upgrading projects can further reduce the cost of this project. 
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Chapter 5. 
 
Envisioning Designs 

The above research proves the feasibility of implementing the CS concept on 

Hammond Bay Road. This chapter will provide preliminary designs for the targeted 

section of Hammond Bay Road of this research to envision the implementation of 

CS on the road and to induce detailed designs in the future. 

The widths of the right-of-way of Hammond Bay Road vary from about 20 

m (65.62 ft) to 23 m (75.46 ft). Therefore, a width of 20 m will be used in this project 

in the preliminary designs for the purposes of continuity and consistency. The 

research looks into addressing all concerns and expectations summarized in 

Chapter 4.4 according to the CS concept in the design work by providing a general 

design of CS on the entire section and three detailed designs at the following 

locations as numbered and shown in Figure 39: (1) the intersection of Hammond 

Bay Road at Stephenson Point Road (HB-SP intersection), including the access 

to Ricker’s Curve and to Hammond Bay at Rickers Curve bus stops at both 

directions; (2) the intersection of Hammond Bay Road at Nottingham Drive (south) 

(HB-ND intersection), including the access to Hammond Bay at Nottingham bus 

stops at both directions; and (3) the intersection of Hammond Bay Road at 

Nottingham Drive (north) where a proposed roundabout will be located (Regional 

District of Nanaimo & BC Transit, 2014), including the access to Hammond Bay at 



 

92 

Linley bus stops at both directions and a narrow road width due to the limitation of 

steep terrain near the proposed roundabout. 

 

Figure 39: Locations of Detailed Designs of This Project 

Sources: Google Earth and the researcher. This figure contains information licenced 
under the Open Government Licence – Nanaimo. 

5.1. General Design 

A 2.2-metre wide sidewalk is proposed on each side of the road to provide 

enough passing space for wheelchair users. The sidewalks are physically 

separated from the proposed 2-metre bicycle lanes, which are physically 

separated from the vehicle lanes by raingardens. Several pedestrian-controlled, 

mid-block crosswalks are proposed to shorten the walking distance. The 

crosswalks are provided with curb ramps for people in wheelchairs. Two pairs of 

mid-block radar speed feedback signs are proposed to slow down driving speed 

and, together with the new traffic lights and roundabout, provide a traffic calming 
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system to improve the overall safety of Hammond Bay Road. Each bus stop is 

equipped with shelters and laybys that are long enough for buses to stop. 

 

Figure 40: Cross-section of general design 

Source: Streetmix and the researcher. 
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Figure 41: General Design (south half) 

Source: Google Earth and the researcher. This figure contains information licenced under the Open Government Licence – Nanaimo. 
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Figure 42: General Design (north half) 

Source: Google Earth and the researcher. This figure contains information licenced under the Open Government Licence – Nanaimo. 
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5.2. Design for Location #1 

This location was mentioned by the survey respondents many times. It 

includes the HB-SP intersection, Hammond Bay at Rickers Curve bus stops at 

both directions and the access to Ricker’s Curve. As shown in Figure 43, the HB-

SP intersection is currently very uneven and sharply curvy to the north due to the 

terrain, which creates a blind spot for drivers coming from all three directions, let 

along for pedestrians and cyclists. No traffic calming is applied to this intersection 

and drivers do drive fast on Hammond Bay Road. A sidewalk is provided on the 

northwest side of the Road now, but it is neither physically separated from the 

vehicle lanes nor connected to the other side of the Road by a crosswalk. The 

traffic volume here is heavy as it is the major entrance for PBS and Stephenson 

Point Road. Transit users, including kids who meet with their parents at PBS, have 

to cross the Road at the risk of being collided by a car. There are no bus laybys 

for the bus stops, too. Drivers travelling from north cannot see a bus parked at the 

stop until they reach the intersection, which poses risks of potential collisions. 

Ricker’s Curve forms two intersections with Hammond Bay Road: a one-way 

entrance and a one-way exit. 
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Figure 43: The current HB-SP intersection 

Source: The researcher. 

In the proposed preliminary design for this location, the HB-SP intersection 

is altered to one controlled by traffic lights. Advance traffic light warning signs are 

recommended so that drivers are able to slow down in advance. The traffic lights 

allow vehicles coming from Stephenson Point Road to turn left and right safely and 

allow for space for pedestrian-controlled crosswalks in all directions. The 

Hammond Bay at Rickers Curve bus stops are relocated in the middle of two 

intersections to facilitate people walking from both directions. A pedestrian-

controlled crosswalk is proposed on the Road near the exit of Ricker’s Curve so 
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people can walk from PBS along Ricker’s Curve to the bus stop on the northwest 

side. 

 

Figure 44: Proposed design of Location #1 

Source: Google Earth and the researcher. This figure contains information licenced 

under the Open Government Licence – Nanaimo. 
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Figure 45: Cross-section of the Road at Hammond Bay at Rickers Curve bus stops 

Source: Streetmix and the researcher. 

5.3. Design for Location #2 

The major concern of this location is the limited visibility of drivers to 

pedestrians who are crossing the road. The crosswalks would be heavily used 

because of the bus stops. 

In the proposed design, a pair of pedestrian-controlled crosswalks are 

placed on Hammond Bay Road. The signals of both crosswalks should be 

connected in series, which means all the signals will be flashing no matter which 

crosswalk the pedestrian is using. The crosswalk on Nottingham Drive is retained. 

Staggered bus stops are arranged to match the layout of property exits. 



 

100 

 

Figure 46: Proposed design of Location #2 

Source: Google Earth and the researcher. This figure contains information licenced 

under the Open Government Licence – Nanaimo. 

5.4. Design for Location #3 

CS design is applied to this location to adapt the road for the proposed 

roundabout. A section of Hammond Bay Road as shown in Figure 47 would have 

a narrower width due to a hill slope on the east side of the Road. Therefore, 

raingardens are omitted at this spot and bicycle lane is separated from the vehicle 

lane by a road marking. 
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Figure 47: Proposed design of Location #3 

Source: Google Earth and the researcher. This figure contains information licenced 

under the Open Government Licence – Nanaimo. 

 

Figure 48: Cross-section of the Road with narrower width 

Source: Streetmix and the researcher. 
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Chapter 6. 
 
Conclusion 

6.1. Next Steps 

Chapter 5 provided designs of CS on Hammond Bay Road, but these 

designs are preliminary ones only. At least one public engagement session should 

be conducted next for collecting comments on the preliminary designs from the 

public, followed by considerable refinements to the designs. 

Should this project be implemented on Hammond Bay Road, it requires 

more detailed and comprehensive designs based on sufficient rounds of public 

input as well as reviews by the staff of City of Nanaimo. The detailed and 

comprehensive designs should examine technical data such as accurate width of 

right-of-way, elevation, running slopes, cross slopes, illuminated areas of 

streetlamps, etc., and engineering standards of Nanaimo. Anti-slippery surface 

materials must also be considered due to the rainy winters of Nanaimo.  

Furthermore, as revealed in the 5th Street Complete Street Pilot Project, 

more funding resources should be explored to support this project. Strategies that 

could reduce construction costs should also be devised such as integrating this 

project with other road upgrading projects. 
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In addition, priorities of maintenance should be given to AT infrastructure 

including sidewalks and bicycle lanes if this project had been implemented. These 

priorities include removal of snow, sand, leaves, and debris on sidewalks and 

bicycle lanes as these obstacles make road surfaces slippery and may damage 

bike tires, posing potential dangers to pedestrians and cyclists. 

6.2. Limitations 

The designs of this project focus more on the policy side than the technical 

and engineering side. Therefore, considerations of technical and engineering 

standards must be taken should this project be implemented in the future. Also, 

this project only examines the section of Hammond Bay Road from Prince John 

Way to Linley Road. Comprehensive designs and considerations on longer 

sections or the entire Hammond Bay Road are required because almost none will 

only use this section of the road for their daily commute. 

Also at issue is the target population for the survey, which focused on 

residents in SP and employees of the PBS. More input from the wider public is 

needed for a thorough design of Hammond Bay Road: input could be collected 

from people who travel on Hammond Bay Road regularly and/or are interested in 

this project. 

An average 1.48% of active transportation was observed on Hammond Bay 

Road while 16% of the survey respondents said their primary travel mode was 
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either walking, cycling, or taking transit. The large difference of the results collected 

from the observations and the survey might represent people’s willingness to using 

AT, but it also indicates that more traffic observations could be done on Hammond 

Bay Road. Due to limited time and funding, the number of traffic observations 

resulted in this difference and the statistics would be more accurate if more 

observations could be conducted in the future in various periods of the day and 

various days of the week and under various weathers and seasons. 

New policies could be introduced to further promote AT on Hammond Bay 

Road, should this project be implemented. These policies might include lower 

speed limits, larger front setbacks for new development, tax relief or subsidies on 

the purchase of bicycles and bus passes, etc. This project focuses on CS designs 

and hence does not involve suggestions and discussions about policy updating. 

In addition, as a survey respondent pointed out, “[d]evelopment is 

encouraging more traffic and no facilities or amenities or services are within 

walking distance from virtually all points along Hammond Bay Rd. The road was 

not designed to be a major traffic artery which is how it now functions.” More 

considerations of the built environment of new development would further promote 

AT on Hammond Bay Road. Currently, SP lacks third places, which discourages 

people to walk around in the neighbourhood. The proposed Local Service Centre 

(City of Nanaimo, 2008b) near the intersection of Hammond Bay Road at 

Nottingham Drive (north) would alleviate this problem, but this is absolutely an 
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issue that planners should think about from a larger scale, which requires a more 

thorough plan that is unfortunately beyond the scale of road design in this research. 

6.3. Summary 

Walking and biking safety is incredibly poor on Hammond Bay Road 

currently. People living or working in SP have to drive to fulfill their daily commuting 

needs because they have few other choices. The status quo neither promotes a 

healthy lifestyle for the local people nor is it fair for people who are not able to drive, 

such as children and youth under 19, senior people, people with disabilities, people 

with low incomes, etc. The appeals heard from SP residents and SPNA 

representatives and the policies of Nanaimo strongly support this research to make 

Hammond Bay Road safer for all traffic users. 

The survey aroused intense interests of the residents in SP and employees 

of PBS in a safer Hammond Bay Road and showed great demands for improved 

sidewalks, bicycle lanes, crosswalks and bus stops on the road. This research 

provides a preliminary idea and examines the feasibility of applying the CS concept 

on a road in a suburban area in British Columbia. A safer Hammond Bay Road will 

be realized for all traffic users including pedestrians, cyclists, motorists and transit 

users and people of all ages and abilities, should future steps be taken to refine 

the preliminary designs and to implement the project on the road. 
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Appendix A.  
 
Survey Questions 

I. Your role in Stephenson Point neighbourhood 

The following two questions only aim to sort out responses from residents and employees 
for future analysis of the research. Your identity is unknown to the researcher because 
this survey is anonymous. 

 

1. Are you a resident of Stephenson Point neighbourhood? 

○ Yes 

○ No 

○ I’m not sure 

* If you live at any block between Prince John Way and Chinook Road, you are a resident 
of Stephenson Point neighbourhood. 

 

2. Are you a current employee of the Pacific Biological Station? 

○ Yes 

○ No 

 

II. Current Hammond Bay Road 

This section includes questions about your current travel modes on Hammond Bay Road 
and your satisfaction with the current Hammond Bay Road. 

 

3. Please rank your current travel modes on Hammond Bay Road from the most frequently 
used ones to the least frequently used ones. 

* Please number the followings in order of frequency from 1 (most used) to 5 (least used). 

____ Walking 

____ Cycling 

____ Driving 

____ Taking buses 

____ Other 
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4. How are you satisfied with each type of your current travel experience on Hammond 
Bay Road? Please give your score of overall satisfaction to each of the following types. 

* 1=very dissatisfied; 5=very satisfied 

 1 2 3 4 5 

Walking ○ ○ ○ ○ ○ 

Cycling ○ ○ ○ ○ ○ 

Driving ○ ○ ○ ○ ○ 

Taking buses ○ ○ ○ ○ ○ 

 

5. How safe do you feel about travelling on Hammond Bay Road during the daytime? 
Please give your score of overall safety to each of the following types. 

* 1=very unsafe; 5=very safe 

* Please give your general impressions on any transportation modes that you do not 
currently use. 

 1 2 3 4 5 

Walking ○ ○ ○ ○ ○ 

Cycling ○ ○ ○ ○ ○ 

Driving ○ ○ ○ ○ ○ 

Taking buses ○ ○ ○ ○ ○ 

 

6. How safe do you feel about travelling on Hammond Bay Road in the evening? Please 
give your score of overall safety to each of the following types. 

* 1=very unsafe; 5=very safe 

* Please give your general impressions on any transportation modes that you do not 
currently use. 

 1 2 3 4 5 

Walking ○ ○ ○ ○ ○ 

Cycling ○ ○ ○ ○ ○ 

Driving ○ ○ ○ ○ ○ 

Taking buses ○ ○ ○ ○ ○ 
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III. Hammond Bay Road in the Future 

This section includes questions about your current travel modes on Hammond Bay Road 
and your satisfaction with the current Hammond Bay Road. 

 

7. Which of the following road facilities on Hammond Bay Road do you think should be 
enhanced or built more to improve the safety of the traffic users? 

* Please choose all that apply: 

☐ Sidewalks 

☐ Crosswalks 

☐ Bicycle Lanes 

☐ Bus Stops/Laybys 

☐ Vehicle Lanes 

☐ Traffic Lights 

☐ Speed Humps for Vehicles 

☐ Street Lamps 

☐ Other: ________________ 

 

8. If limited by road width or funding, which one of the following road facilities do you think 
should be improved or added on Hammond Bay Road first? 

* Please choose only one of the following: 

○ Sidewalks 

○ Crosswalks 

○ Bicycle Lanes 

○ Bus Stops/Laybys 

○ Vehicle Lanes 

○ Traffic Lights 

○ Speed Humps for Vehicles 

○ Street Lamps 

○ Other: ________________ 
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9. If sidewalks on Hammond Bay Road are improved for a safer walking experience, how 
do you want them to be improved? 

* Please choose all that apply: 

☐ Wider sidewalks 

☐ Sidewalks on both sides of the road 

☐ Elevated sidewalks 

☐ Sidewalks separated from vehicle lanes by barriers, trees, street lamps, etc. 

☐ Other: ________________ 

 

10. If crosswalks on Hammond Bay Road are improved for a safer walking experience, 
how do you want them to be improved? 

* Please choose all that apply: 

☐ More crosswalks 

☐ Crosswalks with signs 

☐ Pedestrian-controlled crosswalks with flashed signals 

☐ Other: ________________ 

 

11. If bicycle lanes on Hammond Bay Road are improved for a safer biking experience, 
how do you want them to be improved? 

* Please choose all that apply: 

☐ Shared bicycle/vehicle lanes 

☐ Shared bicycle lanes/pedestrian sidewalks 

☐ Separated bicycle lanes by road marking 

☐ Separated bicycle lanes by barriers 

☐ Other: ________________ 

 

12. If bus stops on Hammond Bay Road are improved for a safer walking experience, how 
do you want them to be improved? 

* Please choose all that apply: 
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☐ More bus stops 

☐ Bus laybys at each bus stop 

☐ Bus stops with shelters 

☐ Bus stops with better lighting 

☐ Bus stops with better sidewalk connections 

☐ Other: ________________ 

 

13. If all the followings are improved in a way that ensures the safety of every traffic user 
on Hammond Bay Road, please rank your anticipated travel modes from the most 
frequently used ones to the least frequently used ones. 

* Please number the followings in order of frequency from 1 (most used) to 5 (least used). 

____ Walking 

____ Cycling 

____ Driving 

____ Taking buses 

____ Other 

 

14. Do you have any other comments on developing a safer Hammond Bay Road? 

* Please write your comments, if any, below: 

__________________________________________________________________ 
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Appendix B.  
 
Recruitment Emails 

1. Recruitment Email to Stephenson Point Residents for the Survey 

 
Dear Stephenson Point Residents, 
 
I am a student in the Master of Community Planning at Vancouver Island University 
(VIU).  My research, entitled “Suburbs Deserve Complete Street: A Safer Hammond Bay 
Road for Everyone,” aims to adopt “Complete Streets” principles to the section of 
Hammond Bay Road in Stephenson Point neighbourhood. “Complete Streets” advocate 
streets that are designed to be safe for everyone: people who walk, bicycle, take transit, 
or drive, and people of all ages and abilities. My hope is that my research and design will 
contribute to a safer Hammond Bay Road for every traffic user. 
I would like to ask if you would be willing to participate in an online survey. The data to 
be collected in the survey include (1) your current travel modes on Hammond Bay Road; 
(2) your level of satisfaction of travelling on current Hammond Bay Road; and (3) your 
anticipated travel modes on Hammond Bay Road if there are improved, safer sidewalks, 
bicycle lanes, crosswalks, and bus stops. 
 
You can fill out the survey online at: 
https://cliffmcp.limequery.com/828796?lang=en 
 
The survey will take approximately 10 minutes to complete and is totally anonymous and 
confidential. 
 
The online survey will be opened until 23:59, July 31st, 2019. If you prefer to fill out the 
questionnaire on a hard copy, please contact me at cliff_feng@hotmail.com before July 
21st, 2019. I would be happy to drop a hard copy at your place and then collect it. 
 
Please kindly spread this email to your friends and neighbours in Stephenson Point 
neighbourhood. I appreciate your participation for improving Hammond Bay Road that is 
safer for everyone. 
 
Yours Sincerely, 
 
Liang Feng 
Master of Community Planning Student 
Vancouver Island University 
 
  

mailto:cliff_feng@hotmail.com
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2. Recruitment Email to Pacific Biological Station Employees for the Survey 

 
Dear Pacific Biological Station Staff, 
 
I am a student in the Master of Community Planning at Vancouver Island University 
(VIU).  My research, entitled “Suburbs Deserve Complete Street: A Safer Hammond Bay 
Road for Everyone,” aims to adopt “Complete Streets” principles to the section of 
Hammond Bay Road in Stephenson Point neighbourhood. “Complete Streets” advocate 
streets that are designed to be safe for everyone: people who walk, bicycle, take transit, 
or drive, and people of all ages and abilities. My hope is that my research and design will 
contribute to a safer Hammond Bay Road for every traffic user. 
I would like to ask if you would be willing to participate in an online survey. The data to 
be collected in the survey include (1) your current travel modes on Hammond Bay Road; 
(2) your level of satisfaction of travelling on current Hammond Bay Road; and (3) your 
anticipated travel modes on Hammond Bay Road if there are improved, safer sidewalks, 
bicycle lanes, crosswalks, and bus stops. 
 
You can fill out the survey online at: 
https://cliffmcp.limequery.com/828796?lang=en 
 
The survey will take approximately 10 minutes to complete and is totally anonymous and 
confidential. 
 
The online survey will be opened until 23:59, July 31st, 2019. If you prefer to fill out the 
questionnaire on a hard copy, please contact me at cliff_feng@hotmail.com before July 
21st, 2019. I would be happy to drop hard copies at the Pacific Biological Station and 
then collect them. 
 
Please kindly spread this email to your colleagues. I appreciate your participation for 
improving Hammond Bay Road that is safer for everyone. 
 
Yours Sincerely, 
 
Liang Feng 
Master of Community Planning Student 
Vancouver Island University 
  

mailto:cliff_feng@hotmail.com
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Appendix C.  
 
Consent Form of the Survey 

Survey of Complete Streets on Hammond Bay Road, Nanaimo 
“Complete Streets” advocate streets that are designed to be safe for everyone: people who 

walk, bicycle, take transit, or drive, and people of all ages and abilities. 

 

Thank you for participating in this survey! This survey includes 14 questions and will 

take about 10 minutes to complete. 

 

I am Liang Feng, a student in the Master of Community Planning at Vancouver Island 

University (VIU). My research, entitled “Suburbs Deserve Complete Street: A Safer 

Hammond Bay Road for Everyone,” aims to adopt “Complete Streets” principles to the 

section of Hammond Bay Road in Stephenson Point neighbourhood. My hope is that my 

research and design will contribute to a safer Hammond Bay Road for every traffic user. I 

appreciate your participation for improving Hammond Bay Road that is safer for everyone! 

 

Policy Message: 

 

This survey is anonymous. Please DO NOT include any identifiable personal information 

in your answers. Your personal information that has been known to me, such as your name 

and address, will not be included anyway in the research. 

 

Your answers will be stored in a locked file cabinet in my home and will be shredded after 

they are analyzed, approximated in September 2019. 

 

You may withdraw from the survey at any time before you send back the filled survey to 

me. After you have sent me your answers, you can no longer withdraw from the survey. 

You may photograph or photocopy this page for your record. Please contact me at 

cliff_feng@hotmail.com if you have any questions about the survey. 

 

Please tick the following statement if you consent to the above message and are willing 

to participate in the survey. Any response without the following box ticked will not be 

included in the research. 

 

I consent to the above policy message. 
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Appendix D.  
 
Traffic Observation Record Charts 
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