2021 February 2
VESTA’s budget input to the preliminary budget for 2021-2022
Procedural cost-neutral recommendations:

e That any surplus funds generated from the previous year be directed to support direct
service to students. This includes restoring support lost during the pandemic, and
including the provision of, if necessary, a robust remote learning option

e That any reductions or movement of funding from programs be made as far from the
classroom as possible

e That full, public, transparent debate be held on the budget with all stakeholders, and
that a full divisional budget be provided to all stakeholder groups

e That the district disaggregates learning resources budget from school flex accounts

Budgetary recommendations:

e Increases to non-enrolling staffing based on student and school needs

e Maintain all current Adult Ed programs and sites and consider growing additional
programs

e Provision of TTOC coverage for non-enrolling teachers from first day of absence

e Increased support for early primary classes for fall entry

e Top up school organization funding to allow for increased flexibility in upper
intermediate class organizations

e That the Indigenous Education Program be increased

Thank you for the opportunity to present here prior to the preliminary budget.

I’'m Jody Polukoshko, one of the VESTA Vice Presidents, and I’m here with Donna Brack, VESTA
Adult Ed President. I'll start, and Donna will speak on our specific request concerning Adult
Education programming.

This is a really unique year and budget, given that we have had to navigate such significant
changes, and are in the position of having to plan without a sense of what the local and global
context will be in the fall.

We acknowledge that there are savings that have been generated as a result of COVID-19, and
also of additional expenditures, the receipt of provincial and federal grant funding, and the
need to continue to provide full and comprehensive education to all of our students, regardless
of how they access the school system.

Our budget feedback and input are grounded in our overarching priorities:

e That the health and safety protocols at all worksites provide consistent protection that
meet or exceed the provincial guidelines,
e areduction in class density,



e that all students receive equal access to a comprehensive education regardless of the
format chosen by families,

e that the instruction for students who are learning remotely be provided with dedicated
staffing, and

e that teachers who are vulnerable be accommodated to provide this instruction while
working remotely.

These have been our consistent requests throughout the pandemic. We want to use our time
tonight to highlight some priorities that we think will support the achievement of these goals.
We are not making recommendations that speculate about COVID, but rather address the
COVID challenges we are aware of and have the power to address.

First of all, we urge immediate and full investment of the federal and provincial COVID grants,
and that these prioritize the provision and maintenance of staffing and support for students.

The first set of recommendations do not require modifications to the expenditures in the 2021-
2022 budget.

Firstly, we know that there have been savings generated from staffing that was not provided.
Whether that was generated by the TTOC shortage when teacher absences were not replaced,
members on unpaid leaves instead of being medically accommodated, or additional workload
taken by staff due to reassignment. In our submission, in order to be just and equitable, these
funds must be directed to support service to students. Teachers insist that, if a remote learning
option is required for 2021-2022, that the provision of an improved and supported plan must
replace the current one.

Transparent and public budget processes are part of our request and we are pleased to see
increased opportunities this year for input and discussion.

As always, we request that if any reductions to programs or staffing is required, that these take
place as far as possible from the classroom, and that the district prioritize service to students
and schools. We have grave concerns about the number of district and management staff that
have been added in this desperate time where services to students in schools were regularly
lost and not replaced. This cannot continue. Teachers working to hold programs together has
come at the expense of wellness and an equitable and complete education for students.

Our last cost netural advice is that we request that when funds are allocated to schools, that
the learning resource funds be disaggregated from the school flex funds in order that there be
increased transparency for school staff and to enable more effective decision-making about
sustainable resources for schools.

In the second part of this presentation, we are providing advice around additional funds in the
coming year. VESTA members urge the district to increase funding and staffing commitment to
the adequate and sustainable provision of supports for student learning needs. This requires



increased non-enrolling teacher staffing including ELL teachers, learning support teachers,
special education support teachers, teacher librarians, area counsellors, speech language
pathologists and teacher psychologists.

Currently, the district only replaces non-enrolling teachers after their third day of absence. This
means that illness or reassignment due to non replacement of teachers results in a loss of
service to students. The impact of disruption or reduction of programming cannot be
overstated. True inclusion and equitable provision of service to students requires sustainable,
predictable, reliable service by these specialist teachers and their replacement from day 1
would significantly improve the provision of service, and support our students’ educational
programming.

In connection with the province, the district and the union’s commitment to the Truth and
Reconciliation’s calls to action, we also request increases to the Indigenous Education program
to support the work of teachers to decolonize schools and to develop and implement resources
and curriculum that recognize and change the legacy of colonialism embedded in our structures
and practices. While this is work that teachers have been engaged in for years, the process of
decolonization requires support, practice, training and an honouring of those who lead and
guide. We acknowledge that Indigenous education has relied on the labour and generosity of
Indigenous people, many of whose expertise has been uncompensated or unreciprocated. If
we are to honestly work on decolonizing our system, there has to be a fiscal and staffing
commitment that reverses the historical theft of ideas and knowledge that characterizes
colonialist consumption.

And finally, consistent with our position that adequate health and safety in schools requires
reduced classroom density, the two areas for elementary teachers that require the greatest
support and intervention are the early years and the upper intermediate classes.

In the case of early primary, students whose first experiences in school occurred during COVID
have had a challenging time in the transition. Many students will be starting grade 1 with very
little school experience. Students entering Kindergarten in the fall of 2021 will not have had
access to pre-school programs or socialization with other children, and school readiness
opportunities have been limited. In addition, the challenges we discussed earlier regarding
provision of non-enrolling services to students has extended assessment waitlists, which were
too long prior to COVID and are now untenable.

Additionally, intermediate teachers in Vancouver have the highest class sizes in the province,
and according to the PHO, those students have a higher risk of COVID than younger students.
The tight funding for school organizations does not allow flexibility that can relieve the high
density and workload in those grades. Our feedback is that additional staffing be allocated to
schools so that class organization can be responsive to the enormous challenges upper
intermediate teachers are facing. In this context, programming cannot prioritize efficiency or



minimums, but must address the actual students in our classes, meet those students where
they are, and provide for their needs.

Adult Education

Thank you for this opportunity to advocate for Adult Education programs at this preliminary
budget meeting for 2021-22 school year. Like everyone else, Adult Ed has had to adapt and
change to develop and deliver a successful education program to our students. Since last March
we have been 100% virtual, with the exception of our youth program at SHEC which has in
person attendance. While we have met many of our students needs, we can still do better. If
we want to offer a full graduation program we need to hire more teachers. We have students
interested in courses but do not have the teachers to teach these course. As well, we are still
not meeting the needs of our most vulnerable students who may not have access to technology
and face isolation and poverty, or who just need more face to face contact. In the 2021-2022
school year, these are the challenges we must resolve.

Both the self paced online and the structured online programs are meeting or exceeding our
registrations compared to last year. We are seeing particular increase in evening structured
courses since students can attend school in a scheduled way but still be home with family or do
not face the extra added time of travelling to and from home to attend in person classes. One
of the challenges we are facing is a lack of TOC’s in all areas, but particularly in math and
science. For example, last term we cancelled a Chemistry class with 30 registrations and 18
students on the waitlist because we had no teacher to teach the course. If we are to offer a
graduation program we must hire more teachers in the next school year.

As well we are failing many of our vulnerable students. The pandemic has hurt poor, Indigenous
and People of Colour communities harder and we need to focus our resources in the next
school year on correcting that inequity. When we are able to reopen the Gathering Place
Education Centre and see our students face to face, we will need assurance and support from
our school district to keep these programs robust. As well, the youth program at South Hill may
need extra support to reach out and find these students.

In a post pandemic school year those most at risk and those who have lost the most need to be
the centre of the education recovery to overcome the inequity these students have faced.

Thank you for your consideration, please do not hesitate to contact us if you have any further
questions.



From: Scott Kirkpatrick

Sent: Wednesday, February 3, 2021 12:12 PM
To: Lois Chan-Pedley

Cc: Shehzad Somji

Subject: Cycling for Trades Logistics

Hello Trustee Chan-Pedley,

| would like to thank you for the question you asked me last night at the Commitee of the Whole meeting
about Cycling for Trades Logistics. As an extension of my answer to you at the meeting | would like to direct
you to the attached document which | created back in 2019 about utilizing cargo bikes and bikes with a
trailer for Trades Logistics as a supplemental option. | have previously sent this document to Janet Fraser and
David Green who after seeing it asked me about cycling for Trade's logistics at our most recent mileage
committee meeting held in October of 2020.

There are two principal challenges with cycling as a supplemental option which | did acknowledge to David
and Janet at the meeting, and which are reasons why the take rate would initially be very low:

1. Generational attitudes towards cycling: | spoke with Paul Dragan of Reckless bikes last year, who
supplied cargo bikes for the pilot project with the Vancouver Parks Board (see attached
document). Paul told me the biggest challenge he saw to getting parks board employees using cargo
bikes over vehicles is that while most employee age groups when interviewed spoke highly and
seemed interested in the concept of using cargo bikes, in practice the more senior employees won't
touch a bike whereas many of the younger workers are very keen on the idea and would do it. This has
hindered any meaningful transition to replacing vehicles and/or equipment with cargo bikes at this
time, but things should improve in the future.

2. Safety: Arigorous constantly improving multi-faceted safety program is non-optional and critical to
the success of cycling for VSB logistics. Such a program must touch upon all aspects of safety including

bike construction, required safety equipment, required practices both on and off the bike, route
selection, bike parking/security, insurance, and other associated items. Should such an option be
seriously entertained | could definitely help develop such a program if asked.

Since we are looking for a new logistics model, please ignore the comments in my document surrounding this
becoming a formal supplemental option to the current logistics arrangement. We are currently in the middle
of scheduling an interim mileage committee meeting with Senior Management in the very near future to help
develop the leanest, fiscally responsible, and environmentally sustainable trades logistics proposal possible
that works with our cities and districts strengths. On top of revisiting the fleet proposal we presented in 2018,
along with presenting several innovative ideas we have that could be of benefit, we should also consider and
explore a hybrid logistics model of fleet vehicles supplemented by options such as car shares, cycling, transit
and other options to find a balance that works as efficiently as reasonably possible to serve Trades so they can
do their jobs effectively.

We have an exciting opportunity here to develop a logistics model that puts us at the forefront of fiscal
responsibility and environmental sustainability where other districts and public sector organizations will look
to us as an example to be followed. With the goal of becoming the greenest, and most sustainable school
district in North America, we should demand nothing less of ourselves in our efforts.

Yours truly,

Scott Kirkpatrick



UTILIZATION OF A CARGO BICYCLE OR BICYCLE WITH TRAILER FOR VSB TRADES LOGISTICS

DESCRIPTION

Presently the only option offered by the Board for Trades Employees who do not provide a vehicle to cover the Board’s
Trade Logistics is to take Transit. This document outlines a middle ground option (in both cost to the Board, and
efficiency) in the utilization of either a cargo bicycle or bicycle with a trailer for VSB Trades Logistics.

As symptom of constantly improving cycling infrastructure in North America, many companies are improving their
environmental sustainability and cutting logistics costs by using bicycles to replace vehicles. Using bicycles for work
however is not a new concept as cargo bicycles a century ago were commonly used by trades persons for service work
and for freight delivery. The next several pages will show examples of bicycles being effectively utilized today for trades
service work, freight delivery, drink and food delivery, and community support work.

1) The Bicycle Plumber (Victoria, BC)
https://www.bicycleplumbing.ca

ST Your Local Bicycle Plumber
N Y \ Licensed & Insured
Pluyp® Based in Gordon Head

bicycleplumbing.ca
FOR ALL YOUR SMALL PLUMBING PROJECTS:

v repairing leaks v installing new fixtures
v unblocking pipes v camera pipe inspection
v repairing fixtures v garburators & dishwashers

Clean and Tidy * Reliable and Honest * Guaranteed Workmanship

Please contact Erik at 250-477-6619



2) Builder by Bike (Portland, OR)
https://builderbybike.wixsite.com/builderbybike-1

PORTLAND,

OREGON






3) American Automobile Association Service (San Francisco, CA) - From the Yuba Bikes website:

AAA Bike Patrol
AAA Northern California recently launched a pilot program that is reinventing their roadside assistance in busy urban

areas known for dense traffic and low maintenace drivers. Their sleek fleet of Yuba Spicy Curry electric cargo bikes will be
out on patrol along San Francisco’s Embarcadero; cruising between Ghirdelli Square and the Ferry Building, every day

from 11 am to 6:30 pm.

According to AAA analysis 60% of calls for roadside assistance can be answered without the usual bulky, gas guzzling
tow trucks. Drivers discovering flat tires, dead batteries or their keys dangling from the ignition inside the locked car are
the usual suspects along the Embarcadero and these spicy new response “vehicles” can carry plenty of supplies and tools

for the job.




4) City of Nanaimo Parks (Nanaimo, BC)

Horticultural Staff Go Green with New Bicycle-Powered Program
NEWS RELEASE - Distributed July 9, 2014 9:30 AM

The City of Nanaimo Parks, Recreation and Environment Department has taken to the streets on two wheels to beautify
Nanaimo. Launched July 8, the Pedal Powered Garden Patrol is a program where City horticultural staff will perform daily
gardening, clean ups and site inspections on City parks and in the downtown core. But instead of taking a motorized
vehicle to the site, they will ride bicycles with customized trailers attached. Staff will use this method of transportation
two to three days per week. At the moment, there are two bicycles and trailers in the fleet and the hope is to add more as
time goes on.

This program is expected to reduce fuel consumption and maintenance of the Parks, Recreation and Environment
Department's motorized vehicle fleet. It will also reduce the City's green house gas emissions.

Link to Strategic Plan: The Pedal Powered Garden Patrol program supports the Environmental Pillar and the
Transportation and Mobility priority in the 2012-2015 Corporate Strategic Plan by reducing greenhouse gas emissions
and dependancy on motorized vehicles.

Key Points
The Pedal Powered Garden Patrol is a Parks, Recreation and Environment Department program launched July 8.

Horticultural staff will ride bicycles with customized trailers attached to parks and other City sites across Nanaimo to
perform gardening, clean ups and site inspections.

The Pedal Powered Garden Patrol will reduce fuel consumption and maintenance of the City's motorized vehicle fleet and
reduce the City's green house gas emissions.

Quotes

"I'm very excited to be part of the Pedal Powered Garden Patrol. Not only is it good for the environment, it saves the City
money and it's a great way for me to keep healthy while at work."
Patrick Mcintosh

Landscape Horticulturist

City of Nanaimo

Pedal Powered Garden Patrol


https://www.nanaimo.ca/goto/strategicplan/nr
https://www.nanaimo.ca/NewsReleases/QuotesBy?name=Patrick+McIntosh

5) Cowichan Recyclists (Duncan, BC) - https://cowichanrecyclists.com - recycling/organics pick up, food delivery, by bike
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https://cowichanrecyclists.com/

6) Shift Delivery Co-op (Vancouver, BC) - https://www.shift.coop - Sustainable Delivery by bike

We'd like to introduce you to our partners!

DELIVERY PARTNERS
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https://www.shift.coop/




7) Yaletown House Duet Bike Program (Vancouver, BC)

http://www.yaletown.org/news.php?story=20180911



http://www.yaletown.org/news.php?story=20180911

8) Vancouver-Point Grey MLA David Eby (Vancouver, BC)
https://www.vancourier.com/sports/cycling/my-bike-ndp-s-eby-rides-to-peddle-point-grey-politics-1.1811721
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https://www.vancourier.com/sports/cycling/my-bike-ndp-s-eby-rides-to-peddle-point-grey-politics-1.1811721

9) Dominos Pizza (Vancouver, BC) — Dominos in downtown Vancouver now delivering Pizza by Cargo Bike




10) Downtown Appliance Repair (Vancouver & Victoria, BC)
https://www.cbc.ca/news/canada/british-columbia/tradesman-ditches-van-for-custom-made-bicycle-1.2820484
http://www.downtownappliance.ca/index.html



https://www.cbc.ca/news/canada/british-columbia/tradesman-ditches-van-for-custom-made-bicycle-1.2820484

11) Vancouver Board of Parks & Recreation (Vancouver BC) - (No Pictures)

The Vancouver Parks Board hired a consultant in 2017 to explore the use of cargo bikes for parks board staff as partial
fleet replacement to reduce logistics expenditures and greenhouse gas emissions. The consultant produced a report that
explored the potential for such use with a recommended trial period. Below is the Executive Summary:

“Executive Summary

This Greenest City Scholars report was prepared to support the City of Vancouver’s (the City) goal to become
the Greenest City in the world by 2020. As part of the Greenest CityAction Plan goals, the City is aiming to
‘green’ its operations by reducing GHG emissions from operations by 50% of 2007 levels and eventually
eliminating fossil fuel dependency. In keeping with that goal, the Vancouver Board of Parks and Recreation
(Park Board) is aiming to reduce carbon dependency and enhance energy conservation, one element of
which is to explore the feasibility of using electric cargo bicycles for park operations. Light utility vehicles
(i.e, gators, golf carts, and pickup trucks) are used by most horticulture and other operations staff to
perform a broad range of park management activities. Staff have observed that there are tasks for which
trucks and other gas-powered vehicles are not required, but are used because they are the only available
option. These vehicles have relatively high operating and maintenance costs, some of them operate on fossil
fuels, and occasionally are considered disruptive to users in parks and golf courses. Through this study, the
Park Board is exploring the feasibility of replacing or augmenting the existing vehicle fleet with cargo
bicycles. The objectives of this research are to:

1. Identify parks and golf courses where cargo bicycles can be used.

2. Review the available types, technology, and manufacturers of cargo bicycles.

3. Review worldwide case studies demonstrating cargo bicycle use for similar operational activities to those
in Vancouver’s parks and golf courses.

4. Conduct a survey of relevant staff in selected parks and golf courses.

5. Provide recommendations and considerations for the Park Board regarding the feasibility of using cargo
bicycles for park operations.

To provide context for the research, criteria for selecting applicable parks and golf courses where cargo
bicycles could be used in were set. Based on these criteria, site tours, and discussions with senior staff the
following locations were included in the study:

Golf Courses Parks and Gardens
Langara Golf Course Queen Elizabeth Park
Fraserview Golf Course

VanDusen Botanical

Garden

McCleery Golf Course

Stanley Park and

Downtown Parks

Jericho Park

Staff were surveyed on their experience using light utility vehicles; their perception of the number of vehicles
available to them; their familiarity with cargo bicycles; the type of cargo bicycle they would prefer for the
activities they undertake; concerns that they might have about using cargo bicycles; benefits that cargo
bicycles could bring to park operations; and if they believed that cargo bicycles can be used for their work.
Some important findings were:

e 919% of the respondents had limited to no knowledge about cargo bicycles

o 77% of the staff expressed the belief that cargo bicycles can be used at their location

o 46% reported that they would use cargo bicycles daily for their work

e 81% are interested in trying an electric cargo bicycle



Staff expressed that inclement weather, the ability of the bicycles to carry heavy loads and a variety of tools,
and the limitations and safety of the bicycle were their primary concerns; however, staff also communicated
that the bicycles would benefit them and others by lessening environmental impact, providing additional
vehicles in the fleet and active and quiet transportation, and accessing some sites more easily. Based on
supporting external evidence, feedback from superintendents and staff survey results, this study
demonstrates that electric cargo bicycles can be used to supplement the existing fleet of light utility vehicles
and offer opportunities to reduce trips made with those vehicles. Survey results and complementary research
indicate that cargo bicycles offer some comparative advantages over light utility vehicles, including:

e (ost effective (lower capital and operating costs)

e Fast and reliable

e Environmentally friendly

e (Quiet and nimble

e Positive image - public perception

e Fitness (light exercise while transporting)

e No congestion and parking problems

e No legal license requirements for drivers

e (reating a domino effect for use of cargo bicycles for other applications in the city operations; and

e Staff embraces cargo bicycles

The report presents a set of recommendations for implementing a pilot cargo bicycle program for operation
at the Park Board. This includes launching a 1 to 3 month trial with two electric cargo bicycles and a follow
up survey to understand how bicycles should be deployed across operational areas. The cost to acquire two
cargo bicycles in the seven selected parks and golf courses would range from $99,190 to $147,000.
Indicatively, the cost for one customized cargo bicycle is approximately $7,085 to $10,500 based on the two
bicycle types identified by staff as the most adequate.”

From the document: “Exploring Options for Cargo Bicycles for Park Operations”
Prepared by: Filippos Gkekas, Greenest City Scholar



SUSTAINABILITY OF BICYCLES
The Vancouver School Board has the goal of becoming greenest and most sustainable school district in North America.
As part of that commitment the Board has recognized that greenhouse gas emissions must be significantly reduced.

Recently the Federal Government declared a climate emergency where many local municipalities across the country,
including the City of Vancouver, have also followed suit. As part Vancouver’s climate emergency response plan to curb
climate warming carbon pollution they have identified six big moves they must take (including 53 accelerated actions),
three of which are specific to reducing or eliminating transportation based carbon emissions:

1) Walkable complete communities — By 2030, 90% of people live within an easy walk and roll of their daily needs.

2) Safe and convenient active transportation and transit — By 2030, two thirds of trips in Vancouver will be by
active transportation and transit

3) Pollution free cars, trucks, and buses — by 2030, 50% of the kilometres driven on Vancouver’s roads will be by
zero emissions vehicles.

At a June 2019 VBE Board meeting a motion was made to put forward to the Sustainability Advisory Committee to
review the City of Vancouver’s Climate Emergency 6 Big moves and 53 accelerated action steps to determine where the
VSB can align, and incorporate those action steps that do align, into the VSB Sustainability plan and formulate a report to
the Board by May 2020. From the meeting agenda:

PROPOSED MOTION:

That VBE staff, specifically the Sustainability Advisory Committee, review the City of Vancouver’s Climate Emergency 6
Big Moves and 53 Action Steps to determine where VSB can align, and incorporate those action steps that do align, into
the VSB Sustainability Plan.

The work would include:

® To formally adopt the 6 Big Moves into the VSB Sustainability Plan;

® To have the Sustainability Advisory Committee review the City of Vancouver’s 6 Big Moves and its accompanying 53
Action Steps and determine which of these could be adopted into VSB’s own Sustainability Plan as Action Steps, and

e To identify the capital and operating costs associated with implementing these actions and a timeframe to do so.

And that next steps would include:

® To bring forward the City of Vancouver’s 6 Big Moves to the next scheduled Sustainability Committee meeting and for
it to establish a timeframe to review its suitability for implementation into the VSB Sustainability Plan.

® To provide a preliminary report to the Board after the next Sustainability meeting highlighting work that is currently
being undertaken by VBE staff that aligns with the action items.

e To identify additional and suitable VSB Action Steps aligned with the 6 Big Moves which have been agreed to by the
majority of the Committee members to then be added to the Sustainability Plan.

e The Sustainability Committee would report back to the Board by May 2020 on its findings and possible VSB Action
Steps that include goals, targets, timelines and costs.

® Pending this information, the Sustainability Plan would be updated.

Item 10.1
RATIONALE:

In January 2019, Vancouver City Council unanimously approved a motion recognizing the climate emergency that the
planet faces and acknowledged that the City needed to do its part to contribute towards limiting global warming to
1.5°C; this limitation is a guiding target in the Paris Agreement and represents a level of global warming that would avoid
the worst impacts of climate change and avoid overwhelming society’s capacity to adapt.



Hundreds of governments around the world have declared the climate emergency and are enacting legislation to reduce
carbon emissions. Metro Vancouver is in the process of developing Climate 2050 and the province of BC announced its
Clean BC program this year.

The City of Vancouver has developed the 6 Big Moves which are designed to ramp up its climate actions. They include: 1.
Walkable city.

2. Active transportation and transit.

3. Zero emissions vehicles.

4. Heat pumps. 5. Embodies carbon.

6. Negative emissions.

Why is any of this imperative? From the City of Vancouver’s report*: The Intergovernmental Panel on Climate Change
(IPCC) compared the impacts from climate change in a world with 2°C of warming to one with 1.5°C and found the
following:

e As many as 457 million more people exposed to climate risks and related poverty.

e Twice as many people suffering from water scarcity.

e Twice as many plants and three times as many insects losing their habitat.

* An ice-free Arctic every 10 years instead of every 100 years.

e The exposure of 2.6 times as many people to extreme heat at least every five years.

e Double the decline in global fisheries.

It is imperative that the VSB do its part to address the Climate Emergency and join the City of Vancouver to incorporate
the 6 Big Moves. This is for our district, our City and most importantly, for the wellbeing of current and future VSB
students.

* https://council.vancouver.ca/20190424/documents/cfsc1.pdf

AVERAGE CARBON POLLUTION COMPARISON
Average I.C.E. Vehicle — 251 Grams CO2/km
Bus (per person) — 101 Grams CO2/km

Bicycle — 21 Grams CO2/km

While Electric Vehicles technically produce no carbon pollution on the surface, when emissions from battery
manufacturing, and the source of electricity enter the discussion, they still contribute varying amounts of greenhouse
gases. Since an electric vehicle is usually heavier than an equivalent gas vehicle, they also tend to produce more
particulate matter since the particulate matter production from vehicles tends to be proportional to vehicle weight.
Particulate matter, specifically PM 2.5 and PM 10 which are monitored in real time by the Province (found online), are
hazardous lung irritants produced from things like brake dust, tire wear, road wear, and resuspension of existing road
dust, that can have long term health effects.

The board relies heavily on employee vehicles for most iterant staff. This removes the ability for such employees to take
advantage of more sustainable and cheaper forms of transportation to & from work. A viable bicycle option will
produce the lowest greenhouse gas emissions of any presently available logistics option helping the Board meet their
sustainability goals and fight climate change while being more efficient than transit and allow employees to take
alternative forms of transportation to/from work.

JUSTIFICATION FOR CRA RATE FOR CYCLING

A bicycle option will represent an effective middle ground between vehicle use, and transit use in terms of efficiency;
generally faster than transit and competitive with a vehicle for shorter trips, and an acceptable reduction in efficiency
for longer trips (but still more efficient than transit, generally), across the district. Worth noting is that the district is only
about 16 km x 10 km, and that there are many practices that can be employed to maximize the percentage of short
distance trips employees on bicycles are making. As previously described bicycles also represent the greenest
transportation option available to help fight climate change and effectively allow employees to take alternative forms of
transportation to & from work.




Commuter bikes alone ridden in a city setting take similar types of wear and tear as commuter cars (brakes, drive train).
Coupled with having to pull weight (bike with a trailer) or carry weight (cargo bike) becomes tantamount to a commuter
car or truck having to repeatedly tow or haul weight doing 100% city driving. Thus, a bicycle with trailer or cargo bicycle
selected for commercial tradesman duty designed to haul tools and gear will have to be relatively decent quality with
good quality components, or be replaced and/or repaired more regularly. The agreement conditions (later in this
document) outlines the items trades employees would be responsible for covering and replacing as required and it
becomes clear after one price’s them out that cycling for Trades Logistics, while being cheaper than a car, is not cheap.
Also, the bicycles one might select to use for utility at work are generally not the type one would normally own
for recreational or commuting purposes.

CONSERVATIVE BICYCLE BUDGET COST BREAKDOWN (not including tax)

BIKE — Non-electric Cargo Bicycle- $3000 +/- OR, Bicycle $750 +/-) & Trailer (5800 +/-)

BIKE ACCESSORIES — Fenders, water bottles & holders, specific saddle and/or pedals, flat repair kit, etc. — (5400 +/-)

BIKE TOOL/GEAR STORAGE — Pannier racks, cargo bike cargo accessories, panniers, tool bags or boxes, etc. (5600 +/-)
TECHNICAL CLOTHING - Breathable Rain Gear, layering clothing, shoes — (S700 +)

SAFETY EQUIPMENT — Helmet, Mirror, Front & Rear lights, Bell, etc. (5200 +)

LOCK — A high quality bike lock with that comes with an up to date warranty or insurance policy, & extension of such
warranty or insurance policy - ($200 +)

REGULAR MAINTENANCE & REPAIR — Regular replacement of consumable parts such as tires, chain, brake pads, drive
train parts (chain rings, cassette) etc. Regular Repair or replacement of safety equipment, technical clothing, bike
tool/gear storage, bike accessories, bike components, and bike as required. ($200+ year)

FUEL (FOOD) - Cycling requires greater exertion and utilization of calories over a working or resting exertion.

Many of the above items are mitigation for protection from the elements that drivers of vehicles automatically get.
Worth noting is that there have been some companies who in the efforts of sustainability have promoted cycling for
logistics by paying the same or greater reimbursement as they do for vehicles. The costs outlined above more than
sufficiently justify the need for at least the CRA rate for reimbursement. With the CRA rate also comes significant
logistics expenditures savings for the board over vehicle use:

COMPARISON OF LOGISTICS EXPENDITURES
Translink Annual monthly Pass
(1 zone) - $98 per month x 12 = $1,176.00

Vehicle Mileage Reimbursement

100 km/month average (1,200 km/yr) = $2,256.00
241 km/month average (2,892 km/yr) =$4,146.72*
400 km/month average (4,800 km/yr) = $4,528.32
800 km/month average (8,400 km/yr) = $5,488.32%*

Bicycle reimbursement (CRA rate - proposed)

100 km/month average (1,200 km/yr) = $696.00
241 km/month average (2,892 km/yr) = $1,677.36*
400 km/month average (4,800 km/yr) = $2,784.00
800 km/month average (8,400 km/yr) = $5,568.00**

* Extrapolated from data in the Boards 2014 Mileage policy review; in 2013 Trades Employees drove an average of 241 km/month (2,892 km/year)
**Very few trades employees attain these numbers

If 10 Trades Employees elected to use bicycles over personal vehicles with same average kms as above (241 km/month)
with the CRA rate paid that would constitute a $24,903.60 annual reduction in Board Logistics expenditures



CYCLING FOR VBE TRADES LOGISTICS OPTION - AGREEMENT BETWEEN VANCOUVER SCHOOL BOARD & EMPLOYEE

The Employee shall track their kilometres cycled between school/work sites on a monthly mileage sheet.

The Board shall pay the prevailing CRA rate for all business kilometres cycled between school/work sites. All
reimbursements shall be paid tax-free on a separate reimbursement cheque. To minimize accounting time
employees will submit three monthes worth of mileage sheets at a time (on a quarterly basis).

Employees shall be responsible for providing and covering the costs of the following items:

0 A non-electric bicycle with a two-wheel cargo trailer, OR, a non-electric cargo bicycle.

0 All necessary technical clothing for cycling which may include, but is not limited to: rain gear, layering or
insulating clothing, and/or footwear.

0 All necessary cycling specific safety equipment to meet the requirements of the Motor Vehicle Act
and Vancouver City bylaws, which may include, but is not limited to: a helmet, front and rear bike
lights, bell, reflector(s), mirror(s), etc.

0 All required bicycle specific accessories or components which may include, but is not limited to:
fenders, seats/saddles, hydration accessories, pedals, flat repair kit, air pump, etc.

0 All bicycle cargo storage solutions which may include, but is not limited to: pannier racks, cargo bike
cargo accessories/components, panniers, bags, boxes, and tie downs necessary to securely carry
tools and personal items (lunch, spare clothes, work boots, etc.). Such cargo solutions shall have
provisions, either built in, or external, to protect the contents from the elements. Backpacks shall NOT
be worn while cycling for VSB Trades Logistics.

0 Regular maintenance & repair of the bike and replacement of consumable parts on the bike as required.

O An appropriate lock which must have an up to date insurance policy or warranty (which many lock
manufacturers offer), to cover most or all of the replacement costs of the bike, if it is stolen.

O Fuel aka food/calories necessary to account for increased exertion over a working or rest exertion
Employees who cycle shall follow all laws, bylaws, and regulations as described in the Motor Vehicle Act, and
Vancouver city bylaws, along with any rules outlined in an Employer cycling safety program (if created).
Employees shall give preference to selecting bike routes that are on bi or uni-directioal bikeways, green ways,
or multi-use paths with a physical separation from cars, and traffic-calmed neighbourhood street bike routes.
Employees shall utilize running lights, both front & rear, at all times while cycling for Board logistics.

Upon entering school board property, employees shall dismount from their bicycle and walk it to the school.

The Board shall provide a designated location inside the building at each board owned school/work site, such
as a bike storage room, boiler room, or other suitable location, for Employees to store their bike and its
contents during their shift. Employees shall take actions to reasonably secure their bike and contents while on
site which may include locking the bike to an un-moveable object and/or in such a way so as to disable riding it.

SIGNED:

EMPLOYEE NAME (PRINT NAME)

EMPLOYER REPRESENTATIVE (PRINT NAME)

EMPLOYEE POSITION

EMPLOYER REPRESENTATIVE POSITION

DATE

DATE

SIGNATURE

SIGNATURE
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Executive Summary

This Greenest City Scholars report was
prepared to support the City of Vancouver’s
(the City) goal to become the Greenest City in
the world by 2020. As part of the Greenest City
Action Plan goals, the City is aiming to ‘green’
its operations by reducing GHG emissions
from operations by 50% of 2007 levels and
eventually eliminating fossil fuel dependency.
In keeping with that goal, the Vancouver
Board of Parks and Recreation (Park Board) is
aiming to reduce carbon dependency and
enhance energy conservation, one element of
which is to explore the feasibility of using
electric cargo bicycles for park operations.

Light utility vehicles (i.e., gators, golf carts,
and pickup trucks) are used by most
horticulture and other operations staff to
perform a broad range of park management
activities. Staff have observed that there are
tasks for which trucks and other gas-powered
vehicles are not required, but are used
because they are the only available option.
These vehicles have relatively high operating
and maintenance costs, some of them operate
on fossil fuels, and occasionally are considered
disruptive to users in parks and golf courses.
Through this study, the Park Board is
exploring the feasibility of replacing or
augmenting the existing vehicle fleet with
cargo bicycles.

The objectives of this research are to:

1. Identify parks and golf courses where
cargo bicycles can be used.

2. Review the available types, technology,
and manufacturers of cargo bicycles.

3. Review worldwide case studies
demonstrating cargo bicycle use for
similar operational activities to those
in Vancouver’s parks and golf courses.

4. Conduct a survey of relevant staff in
selected parks and golf courses.

5. Provide
considerations for the Park Board

recommendations and

regarding the feasibility of using cargo
bicycles for park operations.

To provide context for the research, criteria
for selecting applicable parks and golf courses
where cargo bicycles could be used in were
set. Based on these criteria, site tours, and
discussions with senior staff the following
locations were included in the study:

Golf Courses Parks and Gardens

Langara Golf Course Queen Elizabeth Park

Fraserview Golf Course VanDusen Botanical
Garden
Stanley Park and

McCleery Golf Course Downtown Parks

Jericho Park

EXPLORING OPTIONS FOR CARGO BICYCLES FOR PARK OPERATIONS



Staff were surveyed on their experience using
light utility vehicles; their perception of the
number of vehicles available to them; their
familiarity with cargo bicycles; the type of
cargo bicycle they would prefer for the
activities they undertake; concerns that they
might have about using cargo bicycles;
benefits that cargo bicycles could bring to
park operations; and if they believed that
cargo bicycles can be used for their work.

Some important findings were:

e 91% of the respondents had limited to
no knowledge about cargo bicycles

e 77% of the staff expressed the belief
that cargo bicycles can be used at their
location

e 46% reported that they would use
cargo bicycles daily for their work

e 81% are interested in trying an electric
cargo bicycle

Staff expressed that inclement weather, the
ability of the bicycles to carry heavy loads and
a variety of tools, and the limitations and
safety of the bicycle were their primary
concerns; however, staff also communicated
that the bicycles would benefit them and
others by lessening environmental impact,
providing additional vehicles in the fleet and
active and quiet transportation, and accessing
some sites more easily.

Based on supporting external evidence,
feedback from superintendents and staff
survey results, this study demonstrates that
electric cargo bicycles can be wused to
supplement the existing fleet of light utility

vehicles and offer opportunities to reduce
trips made with those vehicles.

Survey results and complementary research
indicate that cargo bicycles offer some
comparative advantages over light utility
vehicles, including:

e Cost effective (lower capital and
operating costs)

e Fastand reliable

e Environmentally friendly

e Quietand nimble

e Positive image - public perception

e Fitness (light
transporting)

exercise while

e No congestion and parking problems

e No legal license requirements for
drivers

e C(Creating a domino effect for use of
cargo bicycles for other applications in
the city operations; and

e Staff embraces cargo bicycles

The report presents a set of reccommendations
for implementing a pilot cargo bicycle
program for operation at the Park Board. This
includes launching a 1 to 3 month trial with
two electric cargo bicycles and a follow up
survey to understand how bicycles should be
deployed across operational areas. The cost to
acquire two cargo bicycles in the seven
selected parks and golf courses would range
from $99,190 to $147,000. Indicatively, the
cost for one customized cargo bicycle is
approximately $7,085 to $10,500 based on the
two bicycle types identified by staff as the
most adequate.
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The Vancouver Board of Parks and Recreation (Park Board) plays an important role in achieving
the City of Vancouver’s (the City) goal to become the Greenest City in the world by 2020. As part of
the comprehensive set of actions laid out in the Greenest City Action Plan, the City and Park Board
are working to reach the Green Operations goal, including reducing water use, diverting waste in
city facilities and reducing carbon emissions from city operations; the latter is being addressed
through this project, which explores the feasibility of replacing or supplementing the existing fleet
of light utility vehicles, namely gators, golf carts, and trucks, with cargo bicycles. Vancouver is often
recognized for being one of the greenest cities in the world (Smith, 2015; Worldatlas, 2017). By
reducing vehicle use where bicycles are a possible form of transportation, the Park Board is
demonstrating commitment to this important designation and to visitors and residents of
Vancouver who visit the City’s parks, golf courses, open spaces, and other facilities to feel closer to
nature.

1.1 Relevant Background

e (Greenest City 2020 Action Plan, Zero Carbon Goal: The City and Park Board are aiming to
reduce GHGs from City operations by 50% from 2007 levels, a target under the Walking the
Talk: Greening Our Operations goal (City of Vancouver, 2015); to meet this goal, the Park
Board is seeking to reduce fossil fuel use for transportation.

e Vancouver Board of Parks and Recreation Strategic Plan: One of the nine goals that have been
set by the Park Board is to Green Operations. The Park Board strives to minimize emissions
through green policies and practices that reduce carbon dependency, enhance energy
conservation and reduce waste. In the current Park Board Action Plan 2015-2018, one
relevant action is to reduce GHG emissions, by reducing the number of units in fleet by 20%
(Vancouver Board of Parks and Recreation, 2012).

1.2 Methodology

To capture accurate information from across relevant operational areas of the Park Board, this
study was guided by the following actions:

e Collaboration with senior staff to identify parks and golf courses where cargo bicycles for
operations would be feasible;

e Site tours on the selected locations to identify opportunities and limitations;

e Research on applicable cargo bicycles options and local retailers-manufacturers;

e Research on worldwide case studies demonstrating cargo bicycles for similar uses;

e Development and administration of survey for staff working in identified sites; and

e Analysis of survey results and research, and development of recommendations on how best
to apply cargo bicycles as part of the Park Board’s fleet.
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2. OPPORTUNITIES & CHALLENGES
USING CARGO BICYCLES IN PARKS
& GOLF COURSES




Vancouver Park Board operates and maintains a wide variety of parks, destination gardens,
community centres, and golf courses; over 240 in total. Of these, several locations were deemed
appropriate for cargo bicycles for field operations using the following criteria:

Size: Parks of at least 20 hectares were the focus of this project

Topography: Parks that feature flat or moderately hilly terrain were considered for ease of
use of the cargo bicycles.

Type of paths: Path surfacing can affect the usability of a cargo bicycle for various tasks;
asphalt is an optimal type of path for a bicycle. Parks with primarily loose surface or dirt paths
were avoided.

Proximity to park service yards or other maintenance facilities: Space for bicycle
storage and maintenance is required.

Type of park operations: Parks where horticulture using light utility vehicles is the primary
activity.

Based on these criteria, site tours and discussions with senior staff the following locations were

included in the study:
Golf Courses Parks and Gardens
1. Langara Golf Course 4. Queen Elizabeth Park
2. Fraserview Golf Course 5. VanDusen Botanical Garden
3. McCleery Golf Course 6. Stanley Park and Downtown Parks

7. Jericho Park

EXPLORING OPTIONS FOR CARGO BICYCLES FOR PARK OPERATIONS



2.1 Opportunities and Limitations

Golf Courses

Golf course operations are unique compared to parks and gardens in that maintenance tasks must
not interrupt play and most tasks must be completed before golfers arrive, between 5:00 and 9:00
a.m. These tasks include lawn mowing and course set up; light-duty tasks that can happen around
golfers, like trail maintenance, gardening, filling the tee divots, hand-watering the greens, perimeter
trail maintenance take place in the afternoon.

Opportunities

e Due to a limited number of light utility vehicles relative to the number of staff, moving
people to work areas has become challenging and cargo bicycles can fill that gap.

The existing fleet of light utility vehicles is being over-utilized as seen in the relevant
ratios?; cargo bicycles can offer a larger fleet enabling staff to be deployed to more points
across the golf course to complete tasks more efficiently.

Cargo bicycles require less maintenance and have lower capital costs than gators, golf
carts or trucks.

When light utility vehicles break down their maintenance is time-consuming, compared
to cargo bicycles that require relatively little maintenance.

¢ In many cases, light utility vehicles are used for tasks that require only a few tools that a
cargo bicycle would be well-suited for.

Cargo bicycles can be used for tasks that require transportation of staff and equipment
within golf courses (e.g., line trimming, pruning, hand-watering the greens, course setup,
filling the tee divots, gardening, maintenance of the perimeter trail, course inspection).

When the gardeners are not required to carry heavy loads, such as soil or mulch, a cargo
bicycle is a practical replacement for a light utility vehicle.

Golf courses hire a large number of auxiliary staff working mostly 6-month contracts
during the spring and summer season; larger staff numbers mean more requirement for
vehicles.

Preliminary discussions with staff indicate that there is support for using cargo bicycles
to supplement the light utility vehicle fleet.

Cargo bicycles are mostly ridden on hard surfaces; all the golf courses have mostly
asphalt paths.

Golf courses have a maintenance facility with enough room to store the cargo bicycles.

Golfers need a quiet environment to play and electric bicycles are nearly silent.

1 See Appendix A for ratio of staff to gators and golf carts.

EXPLORING OPTIONS FOR CARGO BICYCLES FOR PARK OPERATIONS



Limitations

Elevation: At the Langara Golf Course there is a variation in elevation of approximately
30m. from the clubhouse to the maintenance facility; winding pathways minimize the
impact of this change. At Fraserview Golf Course there can be up to a 60m. elevation
change in some areas, with parts of the paths posing a potential challenge for loaded
cargo bicycles.

Based on the site tours, the applications for cargo bicycles are limited for the early
morning tasks (5:00 - 9:00 a.m.) that require moving heavy loads and operating
specialized utility vehicles.

Parks and Gardens

The city is divided into six maintenance areas - Bloedel, Queen Elizabeth, VanDusen and Sunset

Nursery; Beaches, Downtown Parks and Stanley Park; North; South; West; and Golf Courses. Stanley

Park and Downtown Parks maintenance area include Stanley Park, Andy Livingstone Park, False

Creek Downtown area, Sunset Beach Park and English Bay Beach Park, as well as other smaller

parks located in the downtown area. Jericho Park is within the West maintenance area and includes

all the parks along the seaside from Spanish Banks to Vanier Park.

Opportunities

Cargo bicycles can be used for transportation on-site or off-site to travel to nearby
locations and for operational tasks (e.g., horticulture activities, clearing paths of leaves
and branches, sweeping and cleaning paths, collecting garbage, debris, etc.).

Asphalt and gravel paths are predominant in the parks being considered and are ideal for
cargo bicycles.

Most paths are narrow and can be easily obstructed by light utility vehicles; a cargo
bicycle would require less space and minimize disruption to park users.

All subject parks have room to store cargo bicycles in their service yards.

Preliminary discussions with staff indicate that there is support for using cargo bicycles
to supplement the light utility vehicle fleet.
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2. OPPORTUNITIES & CHALLENGES USING CARGO BICYCLES IN PARKS AND GOLF COURSES

Figure 1: Clearing the paths from branches, leaves and typical equipment staff would use.

e C(Cargo bicycles can move around removable or stationary pathway bollards avoiding
removing the bollard, which sometimes results in non-staff driving into parks (e.g.,
Bloedel Conservatory in Queen Elizabeth Park).

e The Seawall is flat and designed for bicycle access, offering existing infrastructure for
using cargo bicycles.

e When using trucks on the Seawall, staff are limited to working outside of high-traffic
times. Cargo bicycles can facilitate access throughout the day.

e Bicycles offer a potentially faster alternative to driving through downtown; they can
circumvent vehicle traffic and need for parking.

e C(Cargo bicycles can access locations that the trucks cannot. For example, when picking
paper, staff drive to the site and park on pedestrian pathways; cargo bicycles offer a
smaller, more efficient mode of transport and make trucks available for other uses.

SEASIDE. .
o

Figure 2: Truck driving through the pedestrian path on the Seawall.
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Limitations

e Some parks have considerable hills (e.g.,, Queen Elizabeth Park, central part of Stanley
Park, northeast part of VanDusen), which can make transporting heavy loads with a cargo
bicycle difficult.

e Bicycles may not be recognized as park vehicles.

e Loaded cargo bicycles may be more difficult to maneuver around park users.

2.2 Analysis

All three golf courses and the selected parks meet all of the identified criteria and are considered
suitable sites for cargo bicycles. The variety of operational activities, the lack of vehicles to
efficiently distribute staff across the golf courses and parks for maintenance, and the temporary
employment of staff during the dry season when the weather is favourable for cycling, indicate that
cargo bicycles could be a practical addition to the Park Board’s operational fleet in these locations.?
The typical distance a staff member would travel in a day is 7 km, which is considered feasible on
an electric-assist cargo bicycle.3 Electric assist also addresses concerns about the physical exertion
required of staff to cycle rather than drive. No staff member will be required to use a cargo bicycle,
they would do so voluntarily.

From field observations and discussions with the superintendents it became clear that it is not
possible to replace fleet vehicles with cargo bicycles, rather the bicycles would supplement the
existing fleet of gators and trucks to allow specific tasks and transportation of heavy loads that
cannot be done by cargo bicycles (e.g., carrying soil, mulch, specialized equipment, etc.).

Generally, the equipment carried by staff on a daily basis weighs up to 50 lbs (23 kg) for light duty
operations, meaning that the tools would not exceed the payload of the cargo bicycle (Table 1). For
loads of up to 200 lbs (91kg), cargo bicycles have a comparative advantage over gators and trucks
(Cyclelogistics, 2014); there are a number of operational activities that fall under this category.

2z See Appendix A for ratio of staff to gators and golf carts that indicates the scarcity of light utility vehicles.
3 Typically electric bicycle batteries provide 30 - 100 km per charge (Mordkovich, 2015).
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2. OPPORTUNITIES & CHALLENGES USING CARGO BICYCLES IN PARKS AND GOLF COURSES

Table 1: Typical equipment staff uses for horticulture in parks and golf courses.

Equipment Weight

Backpack blower 221bs (10 kg)
Line trimmer 13 1bs (6 kg)
Spreader (Golf Courses only) 201bs (9 kg)
Hose (for hand-watering) 501bs (23 kg)

Other long tools and hand tools (e.g., broom, rake, shovel, etc.) 11bs-111bs (0.5 kg - 5 kg)

Figure 3: Various equipment used on a daily basis by the staff. The tools can be
carried or attached on a cargo bicycle.
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3. CARGO BICYCLE TYPES &
AVAILABLE TECHNOLOGY
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In recent decades, rapid development of bicycle design and technology has allowed for a wide
variety of efficient transportation options for people and cargo (Armitage, 2015; Bruntlett, 2015;
Walker, 2017).

Figure 4: A four-wheel cargo bicycle and a cargo tricycle designed for
freight transport.

The driver of the technological advancement is primarily global enterprises who are investing in
more efficient and productive technology (Figure 5) and developing new cargo bicycle models and
modifications (e.g., electric assist, brakes, steering systems, etc.) (Armitage, 2015; DHL, 2015;
Eriksen, 2015; Pro-E-Bike, 2016; Pickering, 2017). This has led to a surge in the potential for cargo
bicycles in a wider range of applications.

Vogelvrije™

Figure 5: Global courier service companies are investing
in cargo bicycle technology.
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3.1 Cargo bicycle types

All cargo bicycle types are based on typical bicycle designs that were modified to carry heavier loads
than a regular bicycle. While there are various names for similar cargo bicycles and many different
types, for the purposes of this study, four types of cargo bicycles suited to operational activities and
the selected locations were selected for staff to consider. Cargo bicycles, much like gators, can be
modified according to need.

1. Utility bicycle

Source: Momentum Mag

Utility bicycles tend to be the same size as a regular bicycle, but are equipped with reinforced frames
that enable them to carry larger loads. They may be fitted with baskets or racks on the front and/or
back fixed to the handlebars or frame and can pull a detachable trailer. Compared to other types of
cargo bicycles, utility bicycles and trailers have a limited payload. Adding a trailer can add
maintenance requirements and present challenges for locking in public places.

Figure 6: Example of a utility bicycle and a trailer designed to
carry gardening equipment.
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2. Long john

Source: Momentum Mag

A long john is an extended version of a regular bicycle that carries its payload in front of the rider
between the handlebars and the smaller front wheel. It has a similar ride experience to a regular
bicycle and is being used widely for various purposes, including for park maintenance tasks
(Appendix D). A long john is designed to carry heavier loads than a regular bicycle and the electric
assist makes it more stable when loaded, because of the initial assistance the rider receives when
they start pedalling.
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3. CARGO BICYCLE TYPES & AVAILABLE TECHNOLOGY

Figure 8: Long johns are widely used for park maintenance tasks.

3. Longtail

Source: Momentum Mag

Alongtail is similar to along john in that it is an extended version of a regular bicycle, only this type
loads the cargo between the rear wheel and the rider’s seat. The ride experience feels almost
identical to riding a regular bicycle when unloaded. Usually the rear wheel is smaller for a lower
center of gravity and better handling. Various professionals, including plumbers, electricians, and
compost collection companies have reported using longtails (Appendix D). A longtail can be
equipped with a customized utility trailer.

Figure 9: Examples of applications of longtail cargo bicycles.
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3. CARGO BICYCLE TYPES & AVAILABLE TECHNOLOGY

4. Cargo tricycle

Source: Momentum Mag

Box bicycles and rickshaws are examples of tricycles that have cargo applications. Tricycles have a
different riding experience than the other bicycles, as turns are initiated by moving the handlebars
rather than shifting the weight of the rider. Most tricycle designs can carry considerably heavier
loads than two-wheeled bicycles and, in some cases can be compared with a small cargo van. Cargo
tricycles are typically heavier than other types of cargo bicycles. Some documented applications of
this type are waste collection, street maintenance, litter pick up, last mile delivery#, and municipal
services like watering flowers (Appendix D).

.fm;mm.‘ »t‘f ‘

Figure 10: Examples of cargo tricycles being used for street maintenance.

4 Trucks bring goods to the edge of the city and bicycles are used to distribute to end points.
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Table 2: Summary of the four different cargo bicycle types.

Bicycle Types

Average payload

& width of the
cargo box

Attributes of

each bicycle

type

Price Range

Utility bicycle w/ trailer

175 Ibs.

(130 Ibs. on the trailer + 45 Ibs. on the front)

Trailer: 24 inches

Regular bicycle

Easily detachable trailer
Adequate storage space
Less payload

Maintenance of two pieces of
equipment

Less stability when riding with
trailer

Need to lock both bicycle and trailer

400 Ibs. (incl. rider)
18 inches

Similar ride experience as a regular
bicycle

Designed to carry heavier loads than
a bicycle

Can be modified to carry various
tools/equipment

Overloading can make bicycle
unstable

Heavier than a regular bicycle

$$

Longtail

400 Ibs. (incl. rider)

15 inches

Almost identical ride experience as a
regular bicycle

Designed to carry heavier loads than
a bicycle

Can be modified to carry various
tools/equipment

Overloading can make bicycle
unstable

Heavier than a regular bicycle

$$

Cargo tricycle

500 Ibs.
40 inches

More stable than a regular bicycle
Cargo secured and weather protected
Comparable with a small van

Different ride experience
(i.e., steering)

Heavier than the other types
Requires more maintenance

Requires experienced mechanic to
maintain

$$$

Source of photos: Pashley, Bicycling, Splendid Cycles, Shift delivery

For a list of retailers of cargo bicycles in Vancouver and cargo bicycles manufacturers in North America, see Appendix C.
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http://www.pashley.co.uk/bikes/carrier-cycles/euroload-trailer.php
http://www.bicycling.com/bike-gear-finder/recommended/the-best-cargo-bike-for-every-rider
http://www.splendidcycles.com/products/2014-xtracycle-edgerunner/xtracycleser/
http://shiftdelivery.ca/#photos

3.2 Electric assist

Electric assist technology for bicycles has evolved, making it more reliable and cost-effective. Some
advantages and disadvantages of using electric cargo bicycles are:

Table 3: Advantages and disadvantages of electric assist on bicycles (Adapted from Mordkovich, 2015).

Making cycling accessible to everyone Heavier than conventional bicycles
Travel farther More specialized, complex parts
Light exercise - Improved fitness

. Greater initial investment
Cheap transportation

Electric assist is divided in two categories (Prebus, 2013; Mordkovich, 2015):

e Pedal Electric assist, also known as “pedelec”, enhances the efforts of the rider only when
they are pedaling and disables the motor when braking. Two sub-categories exist in pedal-
assist. The first provides assistance upon detecting pedal strokes and the second provides
assistance when a chosen level of torque is reached (e.g., when the rider begins climbing a
hill).

e Power-on-demand, describes throttle-activated assistance that is usually handlebar-
mounted much like motorcycles or scooters. The rider can use the electric assist without
pedaling and brakes like a standard bicycle.

&
€9 PR

Figure 11: Pedal electric assist (left) and Power-on-demand (right).

Some electric bicycles combine pedal-assist and throttle technologies such that they include both a
manual throttle and pedal assist system, and riders can choose varied levels of assistance.

The comparative advantage of pedal electric assist is when the rider requires frequent use of the
motor assist. If the bicycle is being used in varied conditions like hills, power-on-demand would be
more efficient.

For more information regarding the different motor technology types for electric assist and for
regulations governing electric bicycles in British Columbia, see Appendix B.
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3. CARGO BICYCLE TYPES & AVAILABLE TECHNOLOGY

3.3 Accessories, cost, and maintenance

Accessories
Some accessories can make cargo bicycles more suitable for operational activities including:

e Double kickstand to ensure that the bicycle will not fall over, especially when loaded.

e Metal pedals with steel pins usable with a variety of heavy-duty footwear to provide traction
and avoid breaking.

e Comfortable saddle.
e Bell or horn to notify any traffic (pedestrian, bicycle, vehicles) that a bicycle is present.

o Frame locks for cargo bicycles left unattended at public spaces to prevent theft. Locks can be
connected to additional accessories such as chains or cables to protect the bicycle even more
effectively against theft.

e Rain covers and fenders.

o Custom brackets for carrying operations-specific tools.

Figure 12: Example of a frame lock on a bicycle.

Cost

Prices range from $2,000 - $11,000 depending on the bicycle type; modifications may cost $150 -
$2,000. The average price for a modified cargo bicycle would be around $5,500 (personal contact,
Shift Delivery & Reckless Bicycles Stores5, 2017; Angus, 2015).

5 Shift Delivery & Reckless Bicycles Stores operate in Vancouver, British Columbia, Canada
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3. CARGO BICYCLE TYPES & AVAILABLE TECHNOLOGY

Maintenance

Cargo bicycles can be more complicated to maintain than regular bicycles due to unique steering
linkages, long chains, internal hubs and other unique features and require some mechanical
knowledge that could make a trail-side repair difficult (Angus, 2015). Issues like flat tires or minor
chain problems can be fixed on the spot, provided that staff using them have received appropriate
training. Staff can be trained or contract bicycle mechanics can be hired to perform regular
maintenance on the bicycles to avoid major issues.
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Since the 1990’s, there has been a steady growth in cargo bicycle usage worldwide (Jorna & Mallens,
2013). Cities across the world use cargo bicycles to deliver goods and services including home care,
gardening and waste collection, and cargo bicycles are showing up as part of municipal fleets
(Cyclelogistics, 2013; Hagen, Lobo & Mendonca, 2013).

The popularity of electric-assist bicycles is growing as the technology becomes cheaper and more
reliable. Travelling longer distances, less charging time, longer battery life, and lighter batteries are
just some of the technological advancements that have come about allowing riders to move larger
and heavier loads with less physical exertion (Jorna & Mallens, 2013; Mordkovich, 2015).

Today, Europe is leading the way in cycling and cargo bicycle use. Cyclelogistics, an initiative funded
by the European Union aims to reduce energy and fuel emissions in urban freight transport by using
more cargo bicycles for goods transport in city centres throughout Europe. They enable start-up
businesses and municipalities that use cargo bicycles and aid in promoting the use of cargo bicycles
more broadly. Cyclelogistics estimates that 51% of all motorised trips in European cities that
involve transport of goods could be shifted to bicycles or cargo bicycles, which would result in a
30% reduction in the current energy consumption associated with urban transport (Eriksen, 2015).

Cities like Copenhagen and Amsterdam are known as cargo bicycle capitals of the world; however,
Rio de Janeiro and Sao Paulo in Brazil have embraced the cargo bicycle culture and use them
extensively for goods delivery, demonstrating that cargo bicycles can be and have been successful
across the world (Hagen et al., 2013).

Cargo bicycles are being used by corporations like FedEx, DHL, and UPS that provide mail, parcel,
and courier service for ‘last mile delivery’ as well light-duty street maintenance in Copenhagen
where they use over 20 bicycles. Cargo bicycles are being used across a much wider range of
applications beyond delivery services thanks to electric assist technology making cargo bicycles
more reliable source of transport (Figure 13) (Cyclelogistics, 2014; Pro-E-Bike, 2016).

Figure 13: Some applications of cargo bicycles in Copenhagen.
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Global cargo bicycle use can be broken into three categories.

Types of
usage

Freight

Passenger
Transport

| |

- Taxi - Parcel delivery

- Transporting children at - Last mile logistics
childcare centres - Home delivery

- Special sclervice for - Internal transport in a
elderly/ disabled people company/municipality

Services
Transport

- Home care

- Park maintenance
- Gardening
- Street maintenance

- Craftsmen

Chart 1: Types of professional cargo bicycle usage (Adopted from Jorna & Mallens, 2013).

The focus of this research is on services, where the main purpose of the cargo bicycle is to transport
the rider and, optionally, equipment or other cargo. This category is especially relevant to
gardening, park and street maintenance as evidenced by small gardening and landscaping
companies who do not have to carry large amounts of equipment finding the electric cargo bicycle
a cost-effective and environmentally-conscious mode of transport (Appendix D).

Figure 14: Use of cargo bicycles for street maintenance in three different European cities (Copenhagen, Frederiksberg,
and Zagreb). Over the past decade many cities in Europe incorporate cargo bicycles in their fleet for maintenance
activities, especially in the urban setting.
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4.1 Case studies

Park maintenance in Stockholm

A great example of using cargo bicycles for park maintenance is the Royal Djurgarden, located in the
heart of Stockholm, Sweden. Djurgarden consists of historical buildings, museums, yacht harbours,
the open-air museum Skansen, and extensive stretches of forest and meadows. It is one of
Stockholm residents’ favorite recreational areas and tourist destinations, attracting over 10 million
visitors per year, akin to Stanley Park’s 8 million per year (“Visit Djurgarden”, n.d.).

At Djurgarden, operations staff explored alternatives to complement their existing fleet of small
pickup trucks and golf carts and found that cargo bicycles allowed them greater mobility and
accessibility within the park without disturbing visitors (personal contact, Gunnar Bjorkman,
2017).

Staff were initially reluctant to use the bicycles due to lack of confidence and familiarity with a long
bicycle but, with use, staff saw the multiple benefits and now regularly use a fleet of 5 cargo bicycles.
The long john bicycle is used at Djurgarden to carry equipment weighing up to 220 Ibs (100 kg) of
equipment, including lawn mowers, line trimmers, and hand tools, in the spring and summer
months; bicycles are maintained and stored over the winter. Djurgarden’s manager noted that no
driver’s license is required for the bicycles, which expands the potential hiring pool (personal
contact, Gunnar Bjorkman, 2017). See their promotional video.

—==BULLITT*
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Figure 15: Djurgarden uses electric long-john cargo bicycles for park maintenance.
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Table 4: Other examples where bicycles are used for park maintenance.

Location Cargo bicycle type

Naples, USA Cargo tricycle

Plovdiv, Bulgaria Long john

Norfolk, United Kingdom Longtail

Melbourne, Australia Longtail

Berlin, Germany Long john

Stockholm, Sweden Utility bicycle & Cargo tricycle

Lund, Sweden Cargo tricycle

Portland, USA Regular bicycle with trailer
Street Maintenance

In July, 2017, the City of Edmonton introduced a fleet of electric cargo tricycles equipped with solar
power water pumps to water plants along the Downtown Bicycle Network. The City of Edmonton
found that cargo bicycles were a cost-effective solution, that will help to promote cycling and
Edmonton’s vision for a sustainable future. As Peter Mueller (park operation co-ordinator) stated:
“In total, each cost about $8,500. Compared with the cost of renting and fueling trucks, the trikes
will pay for themselves in about a season and a half” (Leitch, 2017). The bicycles were also
introduced in response to public concern about trucks blocking bicycle lanes and damaging bicycle
lane barriers and were immediately welcomed by Edmonton residents (Ramsay, 2017).

Figure 16: Before and after watering the planters in Edmonton.
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The City of Graz, Austria commissioned a custom-made tricycle to be used for street cleaning. With
some hesitation, a staff member volunteered to use the bicycle, which has since been used regularly
and greeted with excitement by residents. Graz has since purchased two more cargo tricycles
(Martens, 2014).

Figure 17: Alois was the first employee to use the electric cargo tricycle, due to his enthusiasm
cargo bicycles have been used by the other staff as well.

Table 5: Other examples where bicycles are used for street maintenance.

Location Cargo bicycle type

Philadelphia, USA Cargo tricycle
Zadar, Croatia Cargo tricycle
Copenhagen, Denmark Cargo tricycle
Frederiksberg, Denmark Cargo tricycle
Zagreb, Croatia Cargo tricycle

For more case studies see Appendix D.
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4.2 Key messages from case studies

e The case studies presented demonstrate that cargo bicycles are being used for park
maintenance tasks.

e City employees were initially skeptical of the potential benefits and ease of use of the cargo
bicycles; however, after trying them out and becoming familiar with the bicycles, they felt
the bicycles were a good addition to the fleet. In some cases, other staff requested cargo
bicycles based on colleagues’ experiences.

e Park maintenance staff have reported that cargo bicycles made their work easier, more
enjoyable, and healthier.

e Providing cargo bicycles to staff for trials and gradually augmenting the city’s fleet with
bicycles has been a successful way to introduce cargo bicycle programs.

e (ities across the world can and have made the successful transition to cargo bicycles.

e C(Cargo bicycles can be used for a variety of different tasks, including, but not limited to,
delivery of post and parcels, park and street maintenance, and waste collection.

e Pro-active maintenance on cargo bicycles can save time and money.

e The battery of a cargo bicycle must always be secured.

e The cost savings from fuel, maintenance and capital are significant.

e Significant reductions in air and noise pollution were recorded, benefitting the city and its
citizens.

¢ Flat topography encourages cycling, but hills and other challenges like long distances can
become negligible with electric assist.

e Using cargo bicycles is especially practical in dense cities and over short distances.

e Local climate (e.g.,, rain and snow) can dissuade people from riding bicycles, but a positive
bicycle culture can go a long way to encourage it.

e Municipalities have the power to promote the use of cargo bicycles more broadly by
including them in their fleets and minimizing the use of motor vehicles.
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An integral part of this study was the feedback the Park Board received from staff through a survey
designed to better understand staff interest, ability and experience with cargo bicycles. Staff were
provided an opportunity to try an electric cargo bicycle and ask questions about the applicability of
the bicycle to their work and the motivations for the study.

The survey included questions related to, the use of light utility vehicles; the perception of staff
regarding the number of vehicles available to them; their familiarity with cargo bicycles; the type of
cargo bicycle they would prefer for the activities they undertake; concerns that they might have
regarding the use of cargo bicycles; benefits that cargo bicycles could bring to park operations; and
if they believed that cargo bicycles can be used for their work. For survey results for each location
and the survey, see Appendix E.

This survey aimed to receive feedback from all horticulture staff member working in the selected
parks and golf courses. The survey was intended for approximately 100 staff, 94 of which
responded.

Most staff had only limited knowledge of cargo bicycles before the presentation and survey (Figure
18). No one owned a cargo bicycle and only a few had used one before, which meant they had limited
understanding of cargo bicycle capabilities. Ninety-one percent of the staff had the chance to ride
only one cargo bicycle type for the first time in our presentation and look at pictures and
descriptions of the other three.

Figure 18: Familiarity with cargo bicycles.

100%
78%
80%
60%
40%
0 14%
20% 6% -
0% %
0%
Never heard of Iknow what I haveuseda Iowna cargo N/A
cargo bikes cargo bike is, cargo bike bike
before but don't know
much about
them

Note: N/A represents no answer.

The majority of staff (83%) use light utility vehicles to some extent; almost 40% of the staff use a
light utility vehicle at least once a day; 17% don’t use one at all.
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5. SURVEY ANALYSIS

Figure 19: How often staff uses a gator/golf cart.

100%
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40%
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Staff members (38%) find it difficult sometimes to book a light utility vehicle, while 20% of staff
often cannot book a light utility vehicle when they need one. The majority of staff (80%) stated that
there is a lack of light utility vehicles, demonstrating a need for additional transportation options.
When we asked if cargo bicycles can be used at the location that they work, 77% said that they agree
somewhat or strongly (Figure 22).

Figure 20: How frequently staff find it difficult to book a gator/golf cart.

100%
90%
80%

70% Figure 21: Do you feel there is a lack
60% of light utility vehicles?

50%
40% ‘
30% A
20%

Pl B 1

096 III | III
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gator/golf applicable =Yes =No =Idon'tuse = N/A

cart

Note: N/A represents no answer.
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Figure 22: Can cargo bicycles be used where you work?
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Note: N/A represents no answer.

Following this positive feedback, when staff members were asked how often cargo bicycles could
be used for the work they do, almost half replied every day (Figure 23). However, some staff
members pointed out that they would not use cargo bicycles in inclement weather.

Figure 23: How often do you think cargo bicycles could be used for your work?

100%
90%
80%
70%
60%
50% 46%
40%
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Never Less than once a 1-2 days a week 3-4 days a week On a daily basis
week

The majority of staff want to try cargo bicycles with 81% replying positively to trying an electric
cargo bicycle (Figure 24). Langara Golf Course staff had a 100% positive response to trying electric
cargo bicycles. In every location more than 50% of the staff were interested in testing a cargo bicycle
for their work (Table 6).

EXPLORING OPTIONS FOR CARGO BICYCLES FOR PARK OPERATIONS



5. SURVEY ANALYSIS

Figure 24: Are you interested in
trying an electric cargo bicycle?

Table 6: Responses regarding interest in trying electric cargo bicycles.

‘@ Location Yes No N/A
Langara Golf Course 100% 0% 0%

Fraserview Golf Course 64% 27% 9%

McCleery Golf Course 85% 8% 8%

Queen Elizabeth Park 58% 25% 17%

VanDusen Botanical Garden 87% 13% 0%

Stanley Park and Downtown Parks 86% 11% 4%

BYes ENo EIN/A Jericho Park 75% 25% 0%

Note: N/A represents no answer.

When asked which electric-assist technology staff would prefer to use, responses were almost
evenly split with 51% leaning towards power-on-demand (throttle) (Figure 25). Note that staff
were only able to try the pedal electric assist as part of the survey.

Figure 25: Which electric assist would you prefer?

N/A 1
Power-on-demand (throttle) I
Pedal Electric Assist | ]

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Note: N/A represents no answer.
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Staff expressed their top 5 concerns from greatest to least:

Table 7: Most important concerns for the use of cargo bicycles by staff.

Greatest Concern 1. Weather restrictions (rain, snow, etc.) 22%
2. Weight handling capacity 21%

3. Tools capacity 15%

4. Can perform limited tasks 14%

Least Concern 5. Safety 14%

Weather restrictions: Staff expressed concern about using cargo bicycles year round considering
the consistent rain through the winter season.

Weight handling capacity: Staff were concerned whether or not the bicycles would be able to carry
tools and soil, mulch or debris in addition to the rider.

Tools capacity: Staff felt the number and type of tools the bicycles could carry relative to light utility
vehicles that provide more flexible carrying capacity might be limiting.

Can perform limited tasks: Staff thought that cargo bicycles might be unable to perform a similar
variety of tasks to a light utility vehicle (e.g., when one uses the gator for an activity, there is always
the option to carry additional equipment to perform another activity or pick-up waste on the way
back).

Safety: With uneven terrain and/or aloaded cargo bicycle, some staff felt that cargo bicycles would
be unsafe for them to use.

Other concerns that were addressed by staff and should be mentioned: ease of maintenance of the
cargo bicycles, and theft of bicycles left unattended in public spaces, particularly in downtown
parks.
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In an open-ended question asking what staff thought the greatest benefit of the cargo bicycles would
be, responses included:

Table 8: Benefits that staff considered cargo bicycles could provide for park operations.

Greatest Benefit 1. Environmentally friendly 22%
2. More vehicles 21%

3. Quiet 12%

4. Healthy 12%

Least Benefit 5. Easy to get around & access to places 11%

Environmentally friendly: Staff felt that the number one benefit is that introducing cargo bicycles
is a green initiative; they reported that it is important to them that no fuel is required and no
emissions are created, leading to cleaner air and less pollution.

More vehicles: An alternative to light utility vehicles was considered the second most important
benefit. As vehicles are currently limited, more vehicles could speed up their work, also described
by some staff members as a “huge efficiency boost.”

Quiet: Staff from golf courses and destination parks (e.g., VanDusen Botanical Garden) described
this mode of transportation as quiet and not disruptive to the visitors.

Healthy: Providing light exercise for staff in their everyday work and keeping them healthy was
also registered as a benefit.

Easy to get around & access to places: Staff mentioned that cargo bicycles are nimble and less
bulky compared to light utility vehicles. Additionally, downtown parks staff indicated that they
could bypass traffic by using the bicycle paths and would not have to worry about parking.

Other notable benefits that were mentioned include: perception of the public, faster transportation,
cost effective, and inspiration for more green operations and adoption of active transportation by
the public.

Finally, staff were asked to select what they would consider the most appropriate cargo bicycle
based on each activity they undertake. Results are presented on a proportional basis based on the
total number of participants that undertake those tasks as some are only done in parks (park
attendant, paper picking) and other only in golf courses (hand-watering, course setup, filling tee
divots, hand-raking bunkers, and maintenance of perimeter trails).
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Figure 26: Most appropriate cargo bicycle for each activity.
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The results demonstrate (Figure 27) that staff are inclined towards the cargo tricycle and the utility
bicycle for most tasks. Transportation was one task that managed to have almost the same
responses for both utility bicycle and the longtail cargo bicycle. The cargo tricycle was considered
the most suitable for tasks like park attendant, pruning trees, trail maintenance, course setup, and
maintenance of perimeter trails. The utility bicycle was the prominent choice for a separate group
of tasks including hand-watering, and hand-raking bunkers. For tasks like grass trimming,
gardening, paper picking, and filling tee divots, staff were split between the cargo tricycle and the
utility bicycle. Importantly, no more than 6% (with a 3% overall average) of the responses said a
cargo bicycle would not work for those tasks, a positive indicator for the feasibility of this initiative.
Based on the responses provided, an overall preference of the cargo bicycles presented would be:

Most preferable | Cargo tricycle 35% '—O_—'%
Utility bicycle 30% (%
Longtail 18% %
Least preferable v Long john 13% @—’0 Source: Poscher E.

To summarize, the majority of staff had limited knowledge of cargo bicycles and their capabilities;
however, most of them were interested in using bicycles to supplement the Park Board fleet of light
utility vehicles. For some applications, staff expressed the belief that cargo bicycles can make their
transportation faster and replace the use of wheelbarrows for many tasks. Although they see an
opportunity for using cargo bicycles for tasks that require one person, bicycles could also be used
for crew projects (projects requiring 3 or more people) for various golf course tasks. In such a case,
the specific crew could use a number of bicycles and, if needed, one light utility vehicle. Finally,
through this survey many staff identified specific tasks and locations that could benefit from using
cargo bicycles including: paper picking on beaches, site to site transport, moving equipment on site,
debris removal, gardening, and watering. Locations like English Bay, the Seawall and Stanley Park
(sport side) identified that cargo bicycles would be suitable for their tasks.
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6. FINANCIAL & ENVIRONMENTAL IMPACTS OF USING CARGO BICYCLES

In order to make a case for supplementing the existing Park Board fleet with cargo bicycles a rough
comparison of capital and operating costs should be made to understand if this is a cost-effective
option.

Regarding purchase costs of light utility vehicles, this study compared gators with cargo bicycles, as
those vehicles are used more than golf carts and trucks in all seven locations. The cost of a gator
ranges from $12,500 to $14,000, depending on whether the gator is gas or electric (gas gators are
more expensive). Additionally the accessories/attachments for the gator cost approximately
$2,000.

Purchase cost $12,500 - $14,000

Accessories/attachments Approx. $2,000

The purchase costs for the selected cargo bicycles are lower and have a wider range than gators.
(Note that the following prices are for “budgetary” pricing. Actual prices require a Request for
Proposal).

Electric Cargo Bicycle

Utility bicycle (w/ front & rear baskets) $5,900 - $6,900
Cargo tricycle (rickshaw style) $6,500 - $10,500

Figure 27: Examples of utility bicycle (left) and cargo tricycle (right).

Some accessories that have been identified to enhance the cargo bicycles:

Accessories for Electric Cargo Bicycle

Rear trailer (open box w/one or two wheels) Approx. $500
Double heavy duty Kick stands $50 - $150
Extra wide, steel pedals (w/ pins) $45 - $99
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“Tractor” style saddles $75 - $150
Fenders $50 - $150
Warning bells $15-$50

Rain covers $100 - $500
Locks $50 - $200

Figure 28: Examples of rear trailers with two wheels (left)
and one wheel (right).

Table 9: Comparison of capital costs

Gator Electric Cargo Bicycle Difference
Vehicle $12,500 - $14,000 $6,200 - $8,700¢6 $5,300 - $6,300
Accessories Approx. $2,000 Approx. $885 - $1,800 Approx. $200 - $1,115

Total $14,500 - $16,000 $7,085 - $10,500 $5,500 - $7,415

Based on those estimates, it becomes clear that there could be a significant cost reduction in capital
costs from adding cargo bicycles in the fleet instead of gators ranging from $5,500 to $7,415
(Table 9).

Understanding the amount by which fuel use can be decreased by augmenting Park Board
operational fleets with bicycles will be difficult as accurate data is not available. Cars, trucks and
other heavy-duty fleet vehicles are equipped with an automatic data recorder to capture fuel use
and efficiency information; drivers of light utility vehicles are required to record mileage and fuel
use and the recorded information is not always accurate or complete.

In an effort to calculate the impacts of using an electric cargo bicycle in park operations, available
data were entered into a simulation tool offered by the Pro-E-Bike project (Occam, 2015). While the
results may be slightly inaccurate since some data points were assumed and this tool is designed

6 Average range of the two cargo bicycle types.
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for European countries, the exercise was considered useful to have a base case for comparing
potential changes in operating costs and emission reduction should cargo bicycles be introduced to
the fleet. Changes to fleet efficiency and fuel use should be tracked as best as possible if bicycles are
introduced.

Regarding the input data, the maximum value for gators was used as gas gators are more expensive.
The average price of the two cargo bicycle types was used, as both bicycle types are suggested to be
deployed to all selected parks and golf courses. Prices related to fuel and electricity were adjusted
to reflect average Vancouver prices.

Table 10: Input data

Average consumption (Miles per gallon) [1/100km] 20 [12]
Average distance (km/day) 10

Average load (1bs) [kg] 50 [23]
Acquisition ($) 16,000
Maintenance ($/year) 1,000

Electric Cargo Bicycle

Acquisition ($) 8,800

Maintenance ($/year) 175

Table 11: Results

Fuel costs ($/100km) 16.6 -

Costs ($/100km) - 0.04
Average annual costs ($/veh) 1,400 177
Emissions (kg COz/100km) 28.3 0.31
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Table 12: Savings

Gas Gator Electric Cargo Savings
Bicycle
Economic ($/year) 1,400 177 1,223
Environmental (kg COz/year) 700 8 692

This analysis demonstrates that cargo bicycles are both cost efficient and more environmentally
friendly than gators. Although the results could vary as those are estimates and based on
assumptions, the general trend would be the same in the sense that cost saving from capital and
operating costs, as well as reductions in GHGs is significant. The results demonstrate the savings of
replacing one gas gator with one electric cargo bicycle, if one gas gator was to be replaced in each
of the seven parks and golf courses, it would amount to a total reduction of 4.8 tones CO; per year.

In an effort to provide an estimate for the implementation of such an initiative in all seven locations
by introducing two cargo bicycles (one utility bicycle and one cargo tricycle), the overall cost would
be approximately in the range of $99,190 - $147,000.

Table 13: Overall cost for implementation

Utility bicycle (w/accessories) $6,785 - $8,700
Cargo tricycle (w/accessories) $7,385 - $12,300
Total (for seven locations) $99,190 - $147,000

Regarding the cost for a trial of those cargo bicycles, more information are needed.
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7.1 Program Implementation

1.

Acquire accurate and consistent fuel use data on light utility vehicles so there can be a basis
for comparison of savings on operating costs, fuel emission savings, and energy consumption
should a cargo bicycle offset vehicle use.

Organize staff focus groups to understand what modifications the bicycles would require to
make them suitable for operational tasks.

Trial one cargo tricycle and one utility bicycle at each park and golf course, as staff requested
in the survey.

Hold a cargo bicycle training workshop including operation, safety and basic maintenance at
each location.

Launch a 1-3 month trial with two electric cargo bicycles at each location.

After the trial period, distribute a follow-up survey or conduct a focus group to understand
what worked and what did not including staff perceptions and expectations, the efficiency of
cargo bicycles, and what alterations to bicycles, scheduling or other program aspects need
to be made to improve the success of the program.

Based on survey or focus group feedback, purchase, modify and deploy cargo bicycles on a
permanent basis.

Engage a local bicycle mechanic or train a Park Board employee to visit each location
monthly to perform regular maintenance on the bicycles, ensuring they are always ready for
use.

7.2 Recommendations for cargo bicycles specific to Park Board operations

Introduce cargo bicycles on a voluntary basis.

Many Park Board operations staff work part time in spring and summer, with up to one year
contracts. There is an opportunity to include cargo bicycle use in the relevant job postings.
Considering the limitations of cargo bicycles; some coordination with other staff and vehicles
will be required to maximize their use and the efficiency of the entire fleet.

Consider the challenges before providing incentives to staff for using cargo bicycles
(Appendix F).

Park Board staff preferred the cargo tricycle (rickshaw style) and the utility bicycle,
therefore they should be included in the trial. Based on the trial and the anticipated cost and
maintenance requirements the Park Board may choose to employ different bicycles or a
combination of bicycles and tricycles.

Explore the feasibility of equipping a cargo tricycle (box in front) with a wheelbarrow instead
of a cargo box as various staff considered it an ideal scenario.
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e Ability to carry necessary tools, supplies and other equipment was found to be one of the
primary concerns for staff. Cargo bicycles should be modified in such a way that they are
easy to use and can carry all the necessary equipment required by staff.

e Based on the results of the survey, a preferred type of electric assist could not be decided;
following best practices cargo bicycles should be equipped with pedal electric assist.

e Equip bicycles with bells, or horns and lights. Electric bicycles are quiet and riders may need
to notify park users, golfers or other staff of their presence.

e Equip each cargo bicycle with a reflective cone or triangle to enhance visibility when riding
or parked.

e Equip each bicycle with an easy-to-use frame or other lock to prevent theft from work sites.

Based on the set criteria and survey responses, cargo bicycles are most likely to be successful at the
following parks and golf courses, in order:

1. Jericho Park

Langara Golf Course

McCleery Golf Course

Stanley Park and Downtown Parks
VanDusen Botanical Garden
Fraserview Golf Course

Queen Elizabeth Park

A

7.3 Conclusion

Overall, introducing cargo bicycles into the Park Board fleet has a low risk of failure as there is a
need for more vehicles for transportation. It was found that cargo bicycles would be applicable and
accepted by staff at all seven golf courses and parks mentioned in this report. Even if staff do not
use it for operational tasks, results indicate that they will likely use the cargo bicycles for
transportation without a load.

Survey results indicate that staff welcomed the idea of cargo bicycles and a cargo bicycle trial would
be received well from an operational perspective. However, significant modifications will need to
be made to the bicycles to make them easy-to-use and practical for park operations.

Further, the greatest benefit staff identified was that by introducing cargo bicycles to the fleet it
would help green the operations; a significant finding which indicates that Park Board staff culture
is aligned with the values of the Park Board.

Cargo bicycles can reduce both the number of trips being made by light utility vehicles, and the
travel time of staff that currently don’t have access to light utility vehicles, but would use a cargo
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bicycle. The use of light utility vehicles could be minimized for tasks that do not include
transportation of heavy loads.

Cargo bicycles support the Park Board in its operations, in addition to helping the Park Board reach
the Greenest City Action Plan - Green Operations goal. This project may also encourage other City
service and operational teams to use cargo bicycles instead of vehicles, further reducing
environmental impacts and expenses institution-wide. Based on the needs and applicability
detailed in this report, the Park Board could implement a pilot cargo bicycle program for operations
by adding 14 bicycles to the vehicle fleet at a cost ranging from $99,190 to $147,000.

Cargo bicycles are cost effective and environmentally friendly making their use by public
institutions attractive to the public. Subsequently, this could motivate more people to use active
transportation modes, thus indirectly help make cycling a preferred transportation option.

To summarise, the comparative advantages of cargo bicycles are:

Cost effective (lower capital and operating costs)
Fast and reliable

Environmentally friendly

Quiet and nimble

Positive image - public perception

Fitness advantage (light exercise while transporting)
No congestion and parking problems

No legal license requirements for drivers

Creating a domino effect for use of cargo bicycles for other applications in the city operations;
and

No legal license requirements for drivers
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Appendix A: Existing Fleet

The tables below show vehicles and staff at each of the focus sites in May 2017 and represent

approximate fleet and staff numbers.

1. Langara Golf Course

Existing Fleet ‘ ‘ Number of staff

1x Golf Cart (Clubcar - DSElectric) Full-time /Permanent

2x Gator (John Deere HPX 4x4 Gas & John Auxiliary - Temporary 12

Deere Egator) Staff:Gators & Golf carts 16:3

2x Truck (Ford F450 & Ford F250) ratio

2. Fraserview Golf Course

Existing Fleet Number of staff

1x Golf Cart (Yamaha - Ydre (electric)) Full-time /Permanent

4x Gator (Clubcar - Turf/Truckster & John Auxiliary - Temporary 10

Deere XUV & John Deere Egator (x2)) Staff:Gators & Golf carts 15:5

2x Truck (Ford F150 & Toyota Tacoma) ratio

3. McCleery Golf Course

Existing Fleet ' Numberofstaff

1x Golf Cart (Clubcar - DSelectric) Full-time/Permanent

3x Gator (Clubcar - Turf/Truckster & John
Deere HPX 4x4 & John Deere TE gator)

1x Truck (Ford F150)

Auxiliary - Temporary 9

Staff:Gators & Golf carts 13:4
ratio
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4. Queen Elizabeth Park

Existing Fleet ‘ ‘ Number of staff

2x Gator (John Deere HPX 4x4 Gas & John Full-time /Permanent
Deere HPX Gas)

Auxiliary - Temporary 6
2x Truck (Ford F450 & Ford Ranger) Staff:Gators & Golf carts 12:2
ratio

5. VanDusen Botanical Garden

Existing Fleet Number of staff

1x Golf Cart (Yamaha YDRE) Full-time /Permanent

4x Gator (John Deere HPX Gas & Toro Auxiliary - Temporary 7

Workman MDE (x3)) Staff:Gators & Golf carts 17:5

1x Truck (Ford F350) ratio

6. Stanley Park and Downtown Parks*

Existing Fleet Number of staff

6x Gator (Clubcar Turf-Truckster & John No. of respondents
Deere HPX & John Deere HPX 4x4 Gas &
John Deere Egator (x3))

21x Truck (Ford F150 (x9) & Ford F450
(x2) & Ford F250 (x5) & Ford F350 (x2) &
Ford Ranger & GMC Sierra 1500 & GMC
3500)

Staff:Gators & Golf carts 28:6
ratio
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7. Jericho Park*

Existing Fleet ‘ ‘ Number of staff

1x Gator (John Deere Egator) No. of respondents 4

11x Truck (Ford F150 & Ford F250 (x6) & Staff:Gators & Golf carts 4:1
Ford F350 (x2) & Ford Ranger & Dodge ratio
2500)

* For these two parks the ratio is based on the number of respondents. Only a proportion of staff at
these sites participated in the survey as a large number of staff whose tasks for which cargo bicycles

are not suited are based at these service yards.
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Appendix B: Electric Assist Motors & Regulation in British Columbia

The motor is the source of the electric assist; there are two types of motors that are used in electric
bicycles. Initially, hub motors dominated the market, but there has been a shift toward mid-drive
motors. The main difference between the two is the price, with the latter being more expensive;
however there are advantages and disadvantages to each type depending on user needs (Hicks,
2012; Prebus, 2015).

Hub motors are located in the hub of one of the bicycle’s wheels, and provide power by spinning
that wheel. They can be installed on the front or back wheel.

Front hub motors, give to the rider the feeling that the bicycle is being “pulled” forward. Since the
front wheel is free from chains, derailleurs, and cassettes, hub motors are easy to install, remove,
and maintain. The front wheel can have a tendency to “slip” when heavy loads are being carried
behind the front wheel. Although, it enables an all-wheel drive bicycle which can ride more
efficiently on snow and sand (Hicks, 2012; Prebus, 2015; Toll, 2015; personal contact, Shift delivery
staff, 2017)

Figure 29: Front hub motor.

Rear hub motors, on the other hand, “push” the bicycle forward. The ride experience feels more
natural, like riding a conventional bicycle. As the bulk of the bicycle’s and rider’s weight is closer to
the rear wheel, the rear wheel tends to spin out less often that front hub motors. However, rear hub
motors are harder to install, remove and maintain because of the chain, derailleur, and cassette and
the overall handling of the bicycle can be affected by all the weight on the rear end (Hicks, 2012; Toll,
2015; Prebus, 2015).

Figure 30: Rear hub motor.
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Table 14: Advantages and disadvantages of hub motors.

Advantages Disadvantages

Most affordable option on the market today; popular Rear wheel hubs can be difficult to put on and take off; more
with cheaper components difficult to repair or replace parts

Front hub motors are easy to put on and take off; Can resultin an unbalanced riding experience
easier to repair or replace parts

Work with both assist technologies (pedal-assist & Hub motors do not work in coordination with bicycle’s gears;
throttle) inefficient use of power

Rear hub motors can provide regenerative braking = May spin out on hills or in slippery conditions when loaded.

Mid-drive motors are located in the bicycle’s drivetrain, commonly as part of the crankset. The
motor works in coordination with the bicycle’s already existing gears and delivers additional torque.
As the motor is located at the mid-point of the bicycle it doesn’t interfere with the ride experience
and leaves the majority of components unaltered, making maintenance simple (Mordkovich, 2015;
Prebus, 2015).

Figure 31: Mid-drive motor.

Table 15: Advantages and disadvantages of mid-drive motor.

Advantages Disadvantages

Provides power directly to bicycle’s drivetrain More expensive than hub motors

Works in coordination with bicycle’s gears to maximize = May add wear and tear to bottom bracket, cranks, chains,
efficiency and power derailleurs, or cassettes

Located near the bicycle’s centre of gravity, for a
balanced ride and smooth handling Limits the gear range to the rear cogset

Doesn’t interfere with other components
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Electric bicycle and regulations in British Columbia

“An electric bicycle, or motor-assisted cycle, is a two- or three-wheeled cycle with a seat, pedals and
an electric motor (up to 500 watts). A motor assisted cycle (MAC) cannot be gas-powered.” (ICBC,
2014)

To be considered an electric bicycle it must have:

e Electric motor up to 500 W;

e Functional pedals;

e Maximum speed of 32 km/h when power assisted; and

e The motor must disengage in any of the following: rider stops pedaling, throttle is
released, brake is applied.

If the above mentioned characteristics are met then there is no requirement for driver’s license,
vehicle registration, or insurance. However a bicycle helmet must be worn and the rider must be at
least 16 years old.

Electric bicycles in British Columbia must comply with all standards outlined in Motor Assisted
Cycle Regulation, BC Reg. 151/2002.
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Appendix C: Retailers & Manufacturers of Cargo Bicycles

Some retailers in Vancouver

Business Types

Reckless Bicycles Longtail, Long john, Cargo tricycle
Bicycle Doctor Long john, Longtail
Dandy Lion Cargo Long john

Tandem Bicycle Cafe Long john

Grin Technologies Longtail

A small independent manufacturer in Vancouver: Curious Cargo bicycles (mainly Long john, Longtail)

North American Cargo Bicycle Companies

Business Types

Yuba Bicycles Longtail, Long john

Xtracycle Longtail

Bilenky Cargo Bicycles Utility bicycle, Long john

Cetma Cargo Bicycles Long john

Worksman Cycles Utility bicycle, Cargo tricycles
Metrofiets Long john

Republic Bicycle Utility bicycle

Surly Longtail, trailers

Radwagon Longtail

Wike Long john, Cargo tricycle (front box), trailers
Virtue Cycles Utility bicycle, Long john, Cargo tricycle (front box)
Kona Bicycles Longtail

Ahearne Cycles Utility bicycle

Felt Utility bicycle, Longtail

Pedego Electric Bicycles Utility bicycle

Fiets of Strength Long john

Notable mention: Cycles Maximus for cargo tricycles (rickshaw style) as it has been preferred by various

companies/organisations to move heavy loads.
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http://reckless.ca/
https://www.thebikedr.com/collections/yuba
http://www.dandylioncargo.com/overview/
http://www.tandembikecafe.com/
http://www.ebikes.ca/shop/cargo-ebikes.html
https://curiouscargo.ca/
http://yubabikes.com/
http://www.xtracycle.com/
http://www.bilenky.com/#!cargo/cjrp
http://cetmacargo.com/
http://www.worksmancycles.com/
https://www.metrofiets.com/
http://www.republicbike.com/
http://surlybikes.com/
http://www.radpowerbikes.com/
http://www.wicycle.com/
http://www.virtuebike.com/
http://www.konaworld.com/bikes.cfm
http://www.ahearnecycles.com/cycle/
http://feltelectric.com/usa/?page_id=591
https://www.pedegoelectricbikes.com/shop/stretch/
http://www.fietsofstrength.com/i-make-cool-sht/bicycles/cargobikes/
http://www.cyclesmaximus.com/rickshaw-trikes.htm

Appendix D: Case Studies

Park Maintenance

In the US, the Naples Botanical Garden in Florida, has been using cargo tricycles for activities
including horticulture work and janitorial duties. The staff have reported that they find it much
easier to get around the garden on bicycles than in golf carts and it has a positive impact to the
visitors (Haley Tricycles, n.d.).
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Figure 32: Staff riding cargo tricycles in Naples Botanical Garden.

Transport learning was an EU-project that ran from 2011 to 2013. The main objective of the project
was to develop knowledge and capacity on sustainable transportation policies and measures in
municipalities of Europe's convergence regions. One of those projects took place in the municipality
of Plovdiv, Bulgaria where they trialed two cargo bicycles for park maintenance at the city’s largest
sports and recreational area, a gathering place of people who bicycle, exercise, and walk. The two
cargo bicycles were used for park maintenance works and collecting waste along the rowing
channel. The users of the cargo bicycles were highly satisfied with the bicycles because they made
it easier for them to transport tools and actively move throughout their work day. From spring until
the end of summer, the cargo bicycles were used daily for trips of at least 5km. Due to public interest
and positive feedback, the cargo bicycles were made permanent at the park and replaced the old
trucks. Another benefit of their use there is that they are visible to many park visitors and could
inspire other applications such as individuals and businesses (Transport Learning, 2013).
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There has also been similar movement in the private sector: the company, the Jobbing Gardener,
has been using a longtail cargo bicycle for more than five years. The usual routes include trips
between the villages of rural Norfolk, United Kingdom, sometimes towing a lawnmower on a trailer
behind the bicycle. The bicycle is always carrying tools and buckets of soil, and the gardener feels
his chosen mode of transport has been a great advert for his business (8Freight, n.d.).

Figure 33: Gardener riding his longtail cargo bicycle
to rural villages in East England.

Similarly, a gardener in Melbourne, Australia has given up his van for a longtail e-cargo bicycle.

Figure 34: Gardener in Melbourne, Australia using a longtail cargo bicycle.

Cargo bicycles are well-suited for simple tasks where using a pickup truck or light utility vehicle
may not be needed. Various professionals have been reported using a cargo bicycle instead of a car,
truck, van, etc. A German company Velogut has been providing cargo bicycles to more than 150
companies for a free 1-3 month trial period and the feedback has been very positive. One of those is
the Tierpark in Berlin, where they have been using cargo bicycles for various tasks and carry loads
of up to 400 lbs (180 kg) (Velogut, n.d.).
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Figure 35: One of the tasks long-john cargo bicycles Figure 36: Cargo bicycles in the Bergius Botanic
are being used for in Tierpark is for feeding the Garden in Stockholm, Sweden.
elephants.

Figure 38: Bicycle with a trailer used by an arborist
in Portland, USA.

Figure 37: Cargo tricycles for park maintenance in
Norra kyrkogarden in Lund, Sweden.
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In Portland, USA, in 2010 a young certified arborist started his own company using a bicycle with a
trailer. In 2013 he said: “For my first years in business [ used a Bicycles-At-Work 8 ft. flatbed cargo
trailer to carry my 12 ft. orchard ladder, debris, and other tools. This January [ upgraded to a custom
railed trailer designed by Haulin’ Colin in Seattle. The extra dimension of height allows me to mount
the ladder on the side and reserve the cargo area for branches.” He continues to mention that:
“Gardening with goggles, earplugs, gloves, and power tools is like being a chef who isn’t allowed to
taste the food... So when I describe my business as bicycle-transported, I say ‘respecting your trees
begins with the trip there,” But it can’t end with it.” (Maus, 2013).
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Street Maintenance

In 2011, a neighborhood improvement corporation in Philadelphia, USA (NKCDC) started cleaning
commercial corridors with one cargo tricycle. Three years later they acquired a second one, as it
made the task easier and faster (Haley Tricycles, 2014).

Figure 39: Street cleaning in New Kensington, Philadelphia is being done with
this cargo tricycle.

In the city of Zadar, Croatia electric cargo tricycles are used by municipal services for street cleaning,
by local authority inspectors within the historic core of the city where traffic restrictions apply, and
for delivery of supplies and food to clients of a residential home for adults. The e-bicycles have
proven very useful for short distances within the city centre and staff support their use (Pro-E-Bike,
2016).

Figure 40: Electric cargo tricycles in Zadar enable staff to
access places where a vehicle cannot.
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Mail Service

In Cambridge, UK, the Cambridge City Council uses cargo bicycles for their internal mail service.
Before 2012, the City Council used a van run by two staff, but was forced to explore more cost-
effective options after the 2008 financial downturn. A three month cargo bicycle trial was a huge
success and the Council commissioned the cargo bicycle delivery company to provide the daily
postal.
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Figure 41: The longtail cargo bicycle that is being used in Cambridge, UK.
Delivery Service

Shift Delivery Courier service operates in Vancouver, BC and is using electric cargo tricycles for
delivery services and advertising on their tricycles. Shift Delivery co-founder, Robyn Ashwell, after
5 years of using tricycles for her business, shared the opportunities, strengths, limitations, and
weaknesses of using cargo tricycles in Vancouver. Some insights from Shift include:

e Maintenance of the tricycles is a challenge because they have unique structure and
components compared to a typical bicycle and, therefore, require a specially trained
mechanic.

e Pro-active maintenance is essential to save time and money.

e C(Cargo tricycles offer more stability even when heavily loaded, however the ride and steering
experience is different.

e The battery is expensive and must be secured if the bicycle is left unattended.

EXPLORING OPTIONS FOR CARGO BICYCLES FOR PARK OPERATIONS



APPENDIX

ciya
delivery:
suppo

your pusiness |

Figure 42: Shift Delivery cargo tricycle.

Similar to Shift Delivery, B-line in Portland, Oregon has been operating for more than seven years
doing sustainable urban delivery and recycling services with their electric cargo tricycles. Recently
they added long john electric cargo bicycles to their fleet.

Figure 44: Revolution rickshaws
is providing delivery services and
pedicab services in New York.
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Hereford Pedicabs and Cargo offers a variety of services using cargo bicycles such as, passenger
transport, parcel delivery, and recycling. Using cargo tricycles with bespoke cages they collect
paper, cardboard and plastics from over 370 businesses. These four companies share the same
bicycle manufacturer, which is Cycles Maximus. Based on the feedback received from Shift Delivery,
Cycles Maximus cargo tricycles are preferred as they are considered more convenient and sturdier.
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Figure 45: Cargo tricycles used for parcel delivery, and recycling.
Compost collection service

Compost pedallers is a bicycle business that uses longtail cargo bicycles to collect compost around
Austin, Texas, USA. They support “community composting” meaning the organic material they
collect don’t leave the neighborhood or community, rather they are composted and used nearby
(Hodges, 2016).

“FOR AN IDEA THAT DOES NOT FIRST SEEM
INSANE, THERE IS NO HOPE” -Albert Einstein

Figure 46: A longtail cargo bicycle with a trailer is being used for
compost collection in Austin, USA.
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Appendix E: Survey & Additional Results

As presented in Figure 47, the total responses represent the seven locations almost evenly. Because Stanley Park and
Downtown Parks require more staff to maintain them, they are over-represented in the total responses. Conversely, Jericho
Park employs limited horticulture staff thus they are being under-represented in the total population.

Figure 47: Staff representation.
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Table 16: Do you think cargo bicycles can be used at Langara Golf Course?

Langara Golf Course

Response Percentage
Strongly disagree 0%
Somewhat disagree 0%
Neither agree nor disagree 9%
Somewhat agree 36%
Strongly agree 55%
N/A 0%

Table 17: Most appropriate cargo bicycle for each activity.

Trans- Grass Pruning Trail main-

portation trimming trees tenance

LongTail 30% 9% 9% 9%
Cargo tricycle 30% 55% 82% 82%

Bicycle Inappropriate 0% 9% 0% 0%

Gardening

Hand- Filling tee Hand- Maintenance

watering divots raking of perimeter

bunkers trails

22% 45% 0% 18% 45%

0% 0% 9% 9% 9% 0%
0% 9% 18% 9% 9% 9%
78% 45% 73% 64% 36% 73%
0% 0% 0% 0% 0% 0%
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Fraserview Golf Course

Table 18: Do you think cargo bicycles can be used at Fraserview Golf Course?

Response Percentage
Strongly disagree 9%
Somewhat disagree 9%
Neither agree nor disagree 9%
Somewhat agree 64%
Strongly agree 9%
N/A 0%

Table 19: Most appropriate cargo bicycle for each activity.

Trans- Grass Pruning Trail main- Gardening Hand- Course Filling tee Hand- Maintenance

portation trimming trees tenance watering setup divots raking of perimeter

bunkers trails

36% 30% 30% 40% 40% 30%
18% 40% 20% 0% 30% 10% 20% 10% 30% 20%
36% 10% 10% 20% 10% 60% 10% 30% 30% 30%
9% 0% 30% 60% 30% 0% 30% 20% 0% 40%
0% 0% 10% 0% 0% 0% 0% 0% 10% 0%
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Table 20: Do you think cargo bicycles can be used at McCleery Golf Course?

McC(Cleery Golf Course

Response Percentage
Strongly disagree 0%
Somewhat disagree 8%
Neither agree nor disagree 0%
Somewhat agree 31%
Strongly agree 54%
N/A 8%

Table 21: Most appropriate cargo bicycle for each activity.

Trans- Grass Pruning

portation tenance

31% 9% 0% 8%
15% 45% 40% 8%
8% 18% 30% 58%
O

trimming trees

Trail main-

Gardening Hand-

watering

33% 62%
17% 0%
17% 15%
33% 23%
0% 0%

Maintenance

Filling tee Hand-

divots raking of perimeter

bunkers trails

36% 45% 60%
0% 18% 20% 20%
9% 0% 10% 20%
55% 27% 10% 30%
0% 9% 0% 0%
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Queen Elizabeth Park
Table 22: Do you think cargo bicycles can be used at Queen Elizabeth Park?
Response Percentage
Strongly disagree 0%
Somewhat disagree 25%
Neither agree nor disagree 0%
Somewhat agree 17%
Strongly agree 50%
N/A 8%

Table 23: Most appropriate cargo bicycle for each activity.

Transportation Park attendant  Grass trimming Pruning trees Trail Gardening Paper picking

maintenance

LongTail
Cargo tricycle
Bicycle Inappropriate
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VanDusen Botanical Garden

Table 24: Do you think cargo bicycles can be used at VanDusen Botanical Garden?

Response Percentage
Strongly disagree 7%
Somewhat disagree 0%
Neither agree nor disagree 20%
Somewhat agree 27%
Strongly agree 40%
N/A 7%

Table 25: Most appropriate cargo bicycle for each activity.

Transportation Park attendant Grass trimming Pruning trees Trail Gardening Paper picking

maintenance

LongTail
Cargo tricycle
Bicycle Inappropriate
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Stanley Park and Downtown Parks

Table 26: Do you think cargo bicycles can be used at Stanley Park and Downtown Parks?

Response Percentage
Strongly disagree 0%
Somewhat disagree 4%
Neither agree nor disagree 18%
Somewhat agree 32%
Strongly agree 43%
N/A 4%

Table 27: Most appropriate cargo bicycle for each activity.

Transportation Park attendant Grass trimming Pruning trees Trail Gardening Paper picking

maintenance

LongTail
Cargo tricycle
Bicycle Inappropriate
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Jericho Park
Table 28: Do you think cargo bicycles can be used at Jericho Park?
Response Percentage
Strongly disagree 0%
Somewhat disagree 0%
Neither agree nor disagree 0%
Somewhat agree 50%
Strongly agree 50%
N/A 0%

Table 29: Most appropriate cargo bicycle for each activity.

Transportation Park attendant Grass trimming Pruning trees Trail Gardening Paper picking

maintenance

LongTail
Cargo tricycle
Bicycle Inappropriate
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Survey

This is the survey distributed to staff working on golf courses. The only difference with the survey
that was distributed to staff working on parks was the type of activities (Park attendant and paper
picking instead of hand-watering, course setup, filling tee divots, hand-raking bunkers, and

maintenance of perimeter trails).
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24
BOARD OF PARKS
AND RECREATION

City of Vancouver | Vancouver Board of Parks and Recreation

Exploring Options for Utility Cargo Bikes for Park Operations: Staff Survey

This survey should take approximatefy 10-15 minutes to complete. Your feedback wiil hefp inform the recommendations for this
prejfiminary feasibifty study.

1. Location

2. How often do you use a gator/golf cart on average?

() Never

O Less than once aweek

O 1-2times a week
O 3-4times a week

O Once aday

O More than once a day

3. How often do you find it hard to book a gator/golf cart?

() Never
() Rarely
() somstimes
() often
() Atways

O | don't use a gator/golf cart

O Not applicable

4. Do you feel there is a lack of light duty utility vehicles (gators and golf carts)?

O Yes
O No

() 1 dontuse a gatorigolf cart
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5. Please select the most important consideration for each activity you undertake when you use a
gator/golf cart.

Loading
Idonot Loading capacity - ltem
undertake this capacity - size/Number Access o
activity Time-sensitive Weight of tems places Other...

Transportation
fon-site or off-site} o O O O O O
Grass trimming

Pruning trees

Trail maintenance
(ciearing of branches,
feaves, soift (e.g. Stom
damage — Leal
removal}

O REXO
o OO
0 REXO
0 OO
0O KIO
o QO

Gardening

{when not having to
camy heavy foads - soif,
muich, etc.}
Hand-watering

Course setup

Filling tee divots

Hand-raking bunkers

Maintenance of
perimeter trails

Other.... O

O LJOERO
O LEOEAO
L O RAOKAO )
(3 O EAOEAO
e jepoioioje] o
L O EAOEKAO

O

Electiic assist is divided mainly into two categories:

1) Pedal Electric Assist 2) Power-on-demand

The pedal-assist enhances the efforts of the | The motor is activated by a throttle, usually

rider when they are pedaling. Motor is handlebar-mounted just like on most motorcycles

disabled when braking. or scooters. Brakes like a regular bike.

The rider must pedalto receive electric The rider can use the electric assist without

assistance. pedaling (e.g. use the e-assist to help push the bike
uphill)
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O Petal Electric Assist

O Power-on-demand (throttle)

O I have used a cargo bike

O 1 vamn acargo bike

6. Which electric assist would you prefer?

7. Are you familiar with cargo bikes?
O | have never heard of cargo bikes before

O I know what cargo bike is, but don't know much about them

There are 4 bike types that have been identified as potentially suitable for park operations. (*The
pictures show examples of the avaifable types; bikes can be modified based on your needs)

Bike

Types

Average

payload

the cargo

Characteristics of each biketype

& width off

Utility bike w/ trailer

175 lbs.

(130 Ibs. on the trailer + 45
Ibs. on the front)

Trailer: 24 inches

Regular bike
Easily detachable trailer
Adequate storage space
Less payload

Maintenance of two pieces of
lequipment

Less stability when riding with
trailer

Need to lock both bike and
trailer

400 Ibs. (incl. rider)

18 inches

Similar ride experience asa
regular bike

Designed to carry heavier
loads than a bike

Can be modified to carry
various tools/equipment

Overloading can make bike
unstable

Heavierthan a regular bike

400 Ibs. {incl. rider)

17 inches

Almostidentical ride
experience as aregular bike

Designed to carry heavier
loads than a bike

Can be modified to carry
various tools/equipment

Overloading can make bike
unstable

Heavier than a regular bike

Cargo tricycle

500 Ibs.

40 inches

More stable than a regular
bike

Cargo secured and weather
protected

Comparable with a small
van

Differentride experience

Heavier than the other
types

Requires more maintenance

Requires experienced
mechanic to maintain
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8. Based on your experience, please choose the most appropriate bike for each activity.

I do not
undertake this Utility bike
activity w/trailer Long john Long tail Cargo tricycle

Transportation
(on-site or off-site) O O O O O
Grass trimming

Pruning trees

Trail maintenance
(clearing of branches,
leaves, soil) (e.g. Storm
damage — Leaf
removal)

o QOO
O QOO
O QO
o KO
o QOO

Gardening

(when not having to
carry heavy loads - soil,
mulch, etc.,)

Hand-watering

Course setup
(support role for course
service)

Filling tee divots
Hand-raking bunkers

Maintenance of
perimeter trails

Other...
Other...

Other...

OO0 OO0 O O O
(JOES O LA O N O )
(JOEd O EJO AN O I J
(JOER O LAO N N O I
olojlogoN ® (6] O [0 o

9. How often do you think cargo bikes could be used for your work?
() Never

O Less than once a week

O 1-2 days a week

() 3-4days aweek

O On a daily basis

None of the

bikes would

work for this
task

O

O KIO

(JOER O LAO R 3 O I J
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10. What concerns do you have regarding using cargo bikes for operations? (Please select up to 5 and
rate them with 1 being your greatest concern to 5 being your least concern)

i [j] Safety
i S] Lack of cycle confidence/training
i E] Physical exertion
i S] Weather restrictions (rain, snow)
E Can perform limited tasks
i [j Weight handling capacity
3 [j Tools capacity
E] Long distances
i [3] Health issue
E] Other...

11. Name 1-3 benefits that you think cargo bikes could provide for park operations

12. Do you think cargo bikes can be used at the Park that you work?

() strongly disagree
O Somewhat disagree
O Neither agree nor disagree

O Somewhat agree

O Strongly agree

13. Are you interested in trying an electric cargo bike?
O Yes
() No

14. Do you have any additional comments?
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Appendix F: Incentives

Providing incentives could be a good tool to encourage staff to use cargo bicycles and support the
demonstration, introduction, and transition to cleaner vehicles and potentially a more efficient
alternative to light utility vehicles, however it could be considered unfair by staff who are
uncomfortable or unable to ride a bicycle for various reasons.

Introducing cargo bicycle use in the FitCity program could be one incentive option, or even
upgrading the interface of the FitCity to something similar to From5To4 (F5T4)
(http://www.f5t4.co.uk/), which was part of the European project MOBI ‘Promoting Smart Mobility
to Employees’. Essentially, F5T4 is a game that promotes positive change in travel behaviour by
awarding points to employees that travel smart (e.g., walking, cycling, public transit, and car
sharing) to work and provides accurate data on the emissions that they save. The Park Board could

create an application that would inform staff of their cost and emissions savings by using a cargo
bicycle over a light utility vehicle (for more information visit: http://www.mobi-
project.eu/site/assets/files/1071/d1 3 mobi final report - results and lessons.pdf).
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Glossary

Last mile delivery

The term is being used to define the movement of goods from a transportation hub to the final
delivery destination.

Light Utility Vehicles

Light utility vehicles are gators, golf carts and half ton pickup trucks.

The Park Board mainly uses John Deere Gators and Toro Workman GTX (Gas and Electric models)
for park and golf course maintenance. The price ranges from $12,500 to $14,000 depending on the
model and the accessories/attachments are an additional ~$2,000. The average lifetime of utility
vehicles is 5 years.

Figure 48: John Deere Gator.

Electric Gators

John Deere Gator TE 4x2 Electric: 48 Volt Electrical System, Max Speed 24km/h, Payload 900 lbs
(408 kg), Cargo Box: Length: 1.14m, Width inside: 1.32m, Depth: 0.3m, Capacity: 500 lbs (227 kg)

Figure 49: Toro Workman MDE.
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Toro Workman MDE: 48 Volt Electrical System, Max Speed 26km/h, Payload 1,200 lbs (544 kg),
500amp drivetrain (controller), complemented with regenerative braking, Cargo Box: Length:
1.02m, Width: 0.98m, Depth: 0.28m, Capacity: 800 lbs (363 kg)

Gas Gators

John Deere HPX 4x4 Gas: 21 horsepower, Max Speed 40km/h, Payload 1,400 lbs (635 kg), Cargo
Box: Length 1.12m, Width 1.24m, Depth 0.23m, Capacity 1000 lbs (454 kg)

Figure 50: John Deere Gator stored in Queen Elizabeth Park.
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