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I. [bookmark: _Toc98493283]Introduction
A. [bookmark: _Toc98493284]Definition of small-wheeled vehicles
For this document, small-wheeled vehicles are defined as any motorized or nonmotorized vehicle equipped with smaller wheels than cars and bikes used for recreational purposes or travelling from point A to point B. Some examples include cruiser boards, skateboards, longboards, electric longboards, scooters, electric scooters, one wheel, hoverboards.
B. [bookmark: _Toc98493285]Background information
As skating gains popularity over the past couple of years, it has transitioned from just a street sport to something people use to get around different destinations. The UBC campus is over 400 hectares in size, therefore making it difficult for students to travel across campus quickly, especially with only 10 minutes in between classes. Many students have adopted the use of a small-wheeled vehicle such as a skateboard, cruiser board, penny board, longboard or scooter as their main method of transportation between classes. Recent development of electric versions of these vehicles have even eliminated the need to manually push.
Skateboards as a method of transportation have many advantages over traditional bikes – they are smaller in size, meaning that they are easier to carry around on busses and into classes, which in turn greatly reduces possibility of it getting stolen as bike thieves have been a deep-rooted problem in universities. All these advantages have contributed to the popularity of students using small-wheel vehicles as their method of transportation on campus between classes. Yet, UBC does not provide separate lanes for these vehicles and some roads are paved with tiles that are hard to skate on.
C. [bookmark: _Toc98493286]Statement of the problem
Main mall, as an iconic pedestrian axis of UBC, is equipped with cleanly paved tiled roads. However, the gaps between small tiles creates extra difficulty for small-wheeled vehicles such as skateboards, scooters, longboards to roll on. As a major road spanning the north and south of the university, traffic on main mall gets heavy especially between classes. Skating down main mall is made more difficult as crowds of pedestrians share the same road. Road sharing also means pedestrians must be on a constant lookout to avoid these skaters. Similar problems exist on west mall and east mall, but with road sharing between drivers and skaters.
D. [bookmark: _Toc98493287]Purpose of this report and the proposed solution
One simple solution to this problem would be to build a separate lane with smooth concrete or asphalt surface for bikers and skaters separate from the pedestrian walk and the car lane on the main streets on campus such as Main Mall, University Boulevard, East Mall and West Mall. This will not only provide skaters with a smoother surface to skate on, but also give pedestrians and drivers the peace of mind as the need to avoid people on these small-wheeled vehicles are eliminated.
The purpose of this report is to survey opinions of UBC students and provide recommendations for implementing separate lanes specifically for small-wheeled vehicles on the major roads of UBC. These additional lanes will not only improve the experiences of students using small-wheeled vehicles for travelling between classes, but also increase the sense of safety for pedestrians and drivers as separate lanes are provided for them.
E. [bookmark: _Toc98493288]Data Collection and Research Methods
The primary data of this research is collected from a survey created on the UBC Qualtrics survey system. The link to the survey was then posted on the following private groups in UBC: 
· Vancouver skaters Group
· UBC longboard club Facebook Group
· UBC BCS 21fall Group
· BCS Second degree program Facebook Group 
The participation in the survey is completely voluntary with no rewards provided for survey completion. The survey contains a set of questions that gather opinions on the current infrastructure regarding road sharing and the possibility of adding a lane specifically for small-wheeled vehicles. See appendix for the full list of survey questions. The recommended planning and implementation strategies of these lanes reference various city building and bike lane implementation guides from web searches.
F. Scope of this inquiry
To assess the opinions and the needs of UBC students on small-wheeled specific lanes, I intend to investigate the following questions:
1. What is the prevalence of small-wheeled vehicle use on campus?
2. What do skaters want the most in terms of infrastructure improvements?
3. What is the proportion of skaters who are skilled enough to feel comfortable skating through crowds on main mall?
4. Which roads needs the implementation the most?
5. What are the opinions of skaters and non-skaters on adding a lane specific for small-wheeled vehicles?
II. [bookmark: _Toc98493289]DATA SECTION 
A. [bookmark: _Toc98493290]Responses from skaters
The use of small-wheeled vehicles on campus is very frequent with the majority of the participants (22 out of 25) reporting seeing small-wheeled vehicle use at least one to three times per week. Within the participants who own and use small-wheeled vehicles for travelling, 92% of riders use small-wheeled vehicles for at least 1-3 times a week, and majority reported that small-wheeled vehicles are the main way in which they travel around campus whenever weather permitting. While one rider reported that they are experienced enough in their skating skills to weave through crowds during busy hours on Main Mall, with the majority of participants (75%) rating themselves as beginner/intermediate skaters, more than half (61%) reported riding on Main Mall during busy hours with great difficulty. In addition, riders tend to stay on pedestrian sidewalks more often than driveways, but skilled riders ride on whichever lane is emptier. Overall, skaters rated lowest satisfaction for riding experiences on Main Mall, East Mall, and University Blvd, which all have sections paved with tiles as opposed to asphalt. High satisfaction ratings are reported for the riding experiences on Wesbrook Mall (has bike lanes on the side) and Agronomy Road (roads are paved with asphalt) with separate bike lanes on the side. 
B. [bookmark: _Toc98493291]Responses from Non-skaters
A great majority of the non-skater participants choose walking or bussing as their major mode of transportation on campus. Road sharing between pedestrians, drivers and skaters creates a sense of anxiety for some parties. A great majority of the pedestrians report being on higher alert for potential skaters and trying to get out of their way when they hear the wheels approaching. Drivers also report that they often had to drive behind the skater slowly when the skater is using their lane. But, when non-skaters were asked about incorporating small-wheeled vehicle into their daily commute if given a chance would, only one participant is hesitant of that idea. 
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Figure 1. Number of responses on each category for the question “How do you find the 10 min time period between classes?”
Overall, only 10% of participants report that 10 minutes between classes is sufficient for walking to the next class in time. On the other hand, Main Mall receives the highest rating (a mean of 4.55/5) on the need for implementation of small-wheeled vehicle specific lanes, followed by University Blvd (a mean of 4.36/5). 
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Figure 2. Number of responses for each rating (1-5; 1 = strongly disagree, 5 = strongly agree) on small-wheeled vehicle specific lane implementation on various main roads on UBC campus
Figure 2 shows that majority of the participants’ responses are positive with the implementation of small-wheeled vehicle specific lanes on main roads of UBC, with Main Mall being the most highly rated in the need for implementation of these lanes.  
Some interesting additional comments expressed excitement for implementation and suggestion that roads with bike lanes don’t require a specific lane for skaters compared to roads without bike lanes, and that the implementation will be especially useful on busier roads. 
C. [bookmark: _Toc98493292]Practicality of Implementation
1. [bookmark: _Toc98493293]Rules and regulations
According to a memorandum on Low-Powered and Non-Motorized Small Vehicles on Streets, Sidewalks, and Pathways sent to the mayor and council of city of Vancouver from the general manager of engineering services in 2017, the use of nonmotorized vehicles on roadway, park pathways, and protected bike lanes are permitted. Operation of motorized vehicles like motorized skateboards are limited to private property and parade routes. In these small-wheeled vehicle specific lanes, motorized skateboards and scooters will be permitted. In addition, cyclists are allowed to share with other riders because they have similar speed as small-wheeled vehicle riders, even though bikes were not included in the definition of small-wheeled vehicles.  
2. [bookmark: _Toc98493294]Choice of roads and materials
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Figure 3. Paving pattern of major roads on UBC Vancouver Campus (adopted from [reference]). 
The main target roads for the implementation of small-wheeled vehicle lane are:
a. Main Mall - section spanning from the UBC flagpole to the reconciliation pole (shown as dark green in Figure 3 with campus core type 1 pavement)
b. University Boulevard - section spanning from Lower Mall to East Mall (shown as dark green in Figure 3 with campus core type 1 pavement)
These roads currently have the Campus Core (Type 1) paving which includes sandblasted concrete paver units ranging from 8" x 16" to 24" x 16" in size [cite]. While these pavers make it easy to identify the pedestrian and cyclist friendly areas, their small size and big gaps between pavers provide an elevated risk of small wheels getting caught in between the gaps, making it difficult for less advanced skaters to ride on, and a reduced smoothness of ride regardless of skater skill level. The best paving material for the small-wheel vehicle specific lane is smooth asphalt which are the materials currently used for pedestrian paths (type 4) in figure 3. 
3. [bookmark: _Toc98493295]Road design
Roads like Main Mall and University Boulevard was originally designed to be pedestrian and cyclist friendly. Therefore, they do not have an elevated curb for pedestrian walk. The small-wheeled vehicle specific lane can be implemented on the two sides of the street, on the right side of pedestrian walk. According to the Urban Bikeway Design Guide, a conventional bike lane needs to have a ridable surface with a width of 4 feet [cite]. The small-wheeled vehicle specific lane integrated with the pedestrian walk can be implemented as the bike lane shown in figure 4.
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Figure 4. Elevated bike lane integrated with pedestrian walk [cite]
[bookmark: _Toc98493296]CONCLUSION
1. [bookmark: _Toc98493297]Summary and overall interpretation of findings
With the limited time between classes and a lack of small-wheeled vehicle friendly pavement on the main roads of UBC, survey results demonstrated the need for not only a better paved surface for skaters, but also lanes separate from pedestrians on Main Mall and University Blvd. The major concern of the riders does not lie on roads with bike lanes installed as they often share the lanes with the cyclists. A large majority of participants support the addition of small-wheeled vehicle specific lane on the major roads of UBC regardless of whether if they are a skater themselves or not. The addition of the lane does seem to provide extra reassurance of safety for both parties. 
2. [bookmark: _Toc98493298]Future suggestions and recommendations 
One limitation of this study is the small sample size used for the surveys, and the sample proportion of skaters vs. non-skaters does not reflect real UBC population proportions. Our sample also had an underrepresentation of drivers, so there is lacking information on road sharing between small-wheeled vehicle users and drivers. Future work can be focused on a larger scale study with a larger sample that is more representative of the UBC student population. In addition, UBC staff’s opinion should also be surveyed as they are an essential group within the UBC community. Nevertheless, this study acts as pilot research for the implementation of small-wheeled specific lanes on the main roads of UBC Vancouver campus and provides the following recommendations:
a. Implementing small-wheeled vehicle specific lanes on the sides of Main Mall and University Boulevard on UBC Vancouver campus
b. Paving these Small-wheeled vehicle specific lanes with smooth asphalt
c. Allowing small-wheeled vehicle riders to ride on these lanes and share them with cyclists
d. These lanes could expand to roads with driveways, however, more research should be conducted before implementation
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