@ smallchangefund -~ (. B VIRONMENTAL
™ NETWORK

e

GREENDRIVEOAKVILLE

AFEASIBILITYSTUDY

Funded by the Investment Readiness Program via the
Oakville Community Foundation

Report written by

KENNEDY

CONSULTING

August31,2021




Table of Contents

EXECULIVE SUMMIAIY ittt ettt ttieeeeeeteenneeaeeeennnneaeesennnnnnns iv
ACKNOWLEAGEM NS . . ittt ittt ettt etaiaeeeeeeeannaaaeeeaannnn vi
Y of ] 1)/ 1 2 1 N vii
L0 1773 12 T3 8
N d0Le YA 010} [=let 1 |- PP 8
@0 ) =) v 9
(o Ta{UESIR=T T I I o Tt L[] o PP 13
o L a0 7= 1 | 14
Research AppProach .......iiiiiiiiii i ittt tiee e e eneeeeeeennnnaans 15
2. ReSEArCh FiNAiNgS ... i ittt ittt ittt et aaeeeeeeeaaneaaeeeannns 16
ConteXtual FINAiNgs ...coviiiiiiiiii i ittt ittt rtieeee e eaanaaaaaeas 16
Permeable DriVeWaAYS .....iiiiiiiiiii ettt iteeeeeeetenneeeeeeeennnnseeseennnnnnns 16
Electric VehicleCharger Findings .....ccvvuuiiiiiiiiiiiiiiiiiiiiiiiieiiiiieeeeeeennnnnnns 19
MOVING FOrWard ...ttt it ettt ttaaeeeeeeeaannaeeeeesnnnneeeeessnnnn 21
3 MK ANALY SIS . v u ettt ettt ittt eeeaaaaaaaaaaeaa 23
Permeable DriVeWaAYS .....iiiiiiiiiii ittt ittt e e et ttaneeeeeeeannnaaeeeennnnnnns 23
A O = T o1 3 P 25
4. Role for a Social Purpose Organization ...........eeeiiiiiiieiiiiiiiiieeeeeeeeeeeeeeeeennnns 26
Permeable DriVeWaAYS .....iiiiiiiiiiii e iiiiie et iteeeeeeetanneeeeeeeennnnseeesennnnnnns 26
Level 2 Electrical Vehicle Chargers ...oeveveeiieiiiiiiiiiiiiiiiiiirieeeeeeeeeaeeaaaanns 28
ReCOMMENdAtioN ...ttt e ettt reeaees 29
APPENDICES
Appendix A: Background ResearCh.......ceuueiiiiiiiiiiiiiiiiiiiiiii e eeeeeeeeaans 1
Electric Vehicle Charging .....couuuiiiiiiiiiiiii it tiiiie e e cneeeaeeeennnnnns 1
Permeable Drivewaysand Paving ........ccuuiiiiiiiiiiiiiiiiiiiiiiiiieiiiiiiieeeeeeennnnnns 7
Low Impact Development and Stormwater Fees......coovviiiiiiiiiiiiiiiiiiiiiennnnn. 12
Oakville, Policies and Planning DOCUMENTS ....uuuiiiiiiiiiiiiiiiiiiiiiieeeeeernneeaaanns 15
Developedby: KENNEDY w’%‘ E@\L/L?gNMENTAL !
COMSULTING W™ NETWORK



Social Purpose Organizations Operating in Oakville, Select Examples................... 17

Appendix B: Online Survey Questionsand Results.......c.c.coveiiiiiiiiiiiiiniiiiiiiieneennnnn. 19
YUV O 0 T< ] (o] 1 PP 19
SUNVEY RESULES ..t iii ittt ettt ettt e e eeeaeaaaaaaeeeeeeeeeesnnnnnns 20

Appendix C: Municipal Program Review INterviews ......ccceeiiiiiiiiiiiiiiiiiiiienennns 42
List of Contacted MUNiCipalities..cooviirrrrrrriiiii et eeeeeeaeeens 42

Appendix D: Interviews with Local Contractors and Service Providers? .................... 44
Permeable Driveway Installers .......cooviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii e eeeeeeeeeeaaeaan, 44
Electrical Vehicle Chargers .......iiiiiiiiii et ee e eeeeeaes 46

Appendix E: CommuUNity INTerVIEWS. ...ttt ciiee e cieeeeeeeaanns 48
LiSt Of INE@IVIEWEES . ...t ettt e et e e eernneeaaees 49
INEErVIEW QUESTIONS v ttttttittii ettt etteeeeeeeneeneeseenesnssnessesnessessessssnesnnnns 49
INterview RESULLS ..vuveiiieiiiie e e e Error! Bookmark not defined.

R ool 2 =T =3 ol SN 50

«%¢ HAUON i
Developedby: KENNEDY ENVIRONMENTAL

CONSULTING W™ NETWORK



Executive Summary

What is this | Thisstudyexploresthefeasibility of advancingasocialpurposeorganization (anSPO,
study all whose mission supports the creation of profitand community benefits) tohelp
about? Oakvillehomeownerstotakesustainabilityactionsbysupportinginstallationof
permeable driveways and Level 2 electric vehicle chargers. This process is called
Green Drive Oakville.
Thisstudyis part of Phase | - ‘Early-Stage Innovation’ - of the Investment Readiness
Program (IRP). Funding was provided by the federal Investment Readiness Program
(IRP) via the Oakville Community Foundation.
Thisstudyfocusesonexploringtheabove-mentionedideathroughresearchand
community engagementand provided theopportunity todocument thelessons
learned for further advancementin the IRP program and to share the lessons learned
with otherstakeholders.
What is a Permeable driveways are specially designed driveways that seek to reduce
permeable | stormwater runoffby using porous materials to allow rainwater to filter through the
driveway driveway into the soil by using different layers of stone aggregate and infill. They can
andwhyisit | bedesigned toworkinareas thatare flood-prone, aswell asareas that have clay soils.
important?
Permeable driveways offer several benefits to the property owner and the wider
community including slowing down the flow of rainwater, which helps to prevent
flooding and pollution on the property and in the community.
What are Fully electric and plug-inhybrid electric vehiclescomewithaLevel 1 charger which
Level 2 allowsforvehiclechargingusingastandard 120 volt (20amps)walloutlet. Long
electric chargetimeisconsideredabarriertoEVadoption. Level-2chargersareableto
vehicle charge vehiclesinunder 8 hours (depending on the model). Level-2 chargersrequire a

chargers and
why are they

dedicated 240volt (80amps)outletwhichcanbeinstalled byacertified electrician. In
addition to substantially reducing charge time, a private level-2 charger provides

important? | increasedconvenienceandreliabilitywhencomparedtousingpubliccharging
stations.

Whydidthe | Oakville, likemanycommunitiesacrossCanada, hasdeclaredaclimateemergency.

Small Rapidactionisneeded, on many fronts, toadvance action toreduce greenhouse gas

Change Fund | emissions and toincrease community resilience to the effects of climate change.

choose to Homeowner action to advance best practices for environmental sustainability is

study this? | necessarytoaddressthe climate crisisand meetthe 2030 Sustainable Development
Goals.

Who Theresearchteamconductedinterviews, webinars, andasurvey. Thestudyincludes

provided input from municipal representatives, social service agencies, community

input? organizations, service suppliers, and Oakville residents.




What are Selecthighlevelresultsof the feasibility study demonstrated that the following

some of the | regarding permeabledriveways:

findings? o ASPO tackling stormwater runoff on residential properties offers a purpose
drivenmandate focused on protecting water quality and reducing flood risks.
Givenhighcostsandotherbarrierstheredoesnotappeartobesufficient
market demand for an SPO focused solely on permeable driveways.

o ASPOtargeting residential stormwater management should consider a
communityeconomicdevelopmentfocustofacilitatelocaljobcreationas
part of its mandate.

e Educationandawarenesswillbecritical toincreasebroaderimplementation
of permeable driveways and Low Impact Development (LID).

e Strategic partnerships could facilitate efficiency in program delivery and help
an SPO reach an established network.

And regarding EV charger installation:

e ThemarketneedforEVinformationandchargerinstallationappearstobe
full.

e ShorttermEV adoption and Level 2 charger demand are most likely to be
drivenbyincentive programs and car manufacturing commitments to stop
selling gasolinevehicles.

e Currently, therearenofinancialincentivesforpermeabledrivewaysorLevel 2
chargers in Oakville. Bold government incentives could stimulate demand
creating a potential role for an SPO as property site evaluators, grant
administrator, andsourceofreliableinformationregardingserviceproviders.

What’s Based ontheanalysis, at thistime, there appears to be insufficient market demand
next? foraSPO that offers EV chargers and/or green driveway installations to Oakville
residents. Thereappearstobemarketinterestinlowercost, lessdisruptive,
residential LID services than permeable driveways alone, such as a suite of products
includingraingardens, rain barrels, and depavinginitiatives. However, thereare
already many groupsin Oakville helping residents to learn about, and install, LID
features.

Ifcommunity partnersareinterested, theSmallChangeFund and the Halton
Environmental Network is opentopursuing furtherexplorationof the
establishmentof asocial purposeorganization to advance the conceptsof Green
DriveOakville,inpartnership. If awilling partneremergesand wishes toexplore
the collaborative establishment of asocial purpose organization, some
regulatoryandfocusareaconsiderationsareincludedonpages29and30.
Contact Interestedinlearning more or exploring opportunities together? Please getin touch!
info@smallchangefund.ca

Developedb >\ EAUOQN v
v y: NVIRONMENTAL
BOENEUNLEIDN! W™ NETWORK


mailto:info@smallchangefund.ca

Acknowledgements

This study was conceived and commissioned by the Small Change Fund based in Toronto,
Ontario, Canada.

The Small Change Fund gratefully acknowledges that this study was funded by the Investment
Readiness Program (IRP) via the Oakville Community Foundation.

This study was completed by Kennedy Consulting in collaboration with the Halton
Environmental Network and researchers from the University of Waterloo, Tia Driverand Dr.
Jeffrey Wilson.

The SmallChange Fund gratefully acknowledges the contributions of community partners
including interviewees, survey respondents, and webinar attendees.

<% HAUON Vi
Developedby: KENNEDY ENVIRONMENTAL

CONSULTING V W™ NETWORK



Acronyms

Acronym Definition

EV Fully electric vehicle

FCM Federation of Canadian Municipalities
GHG Greenhouse gas

HEN Halton Environmental Network
HEV Hybrid electric vehicle

LIDs Low impact developments
PHEV Plug-in-hybrid electric vehicle
NGO Non-governmental organization
SDG Sustainable development goal
SPO Social purpose organization



1. Overview

This study explores the feasibility of advancing a social purpose organization (SPO) to help
Oakville homeowners take sustainability actions by supporting the installation of permeable
driveways (green driveways) and electric vehicle chargers. Over the course of the project, this
became known as “Green Drive Oakville.”

Homeowner action to advance best practices for environmental sustainability is necessary to
address the municipally-declared climate crisis and to meet the 2030 Sustainable Development
Goals.

The GreenDrive Oakville study wasinitiated by the Small Change Fund, acharitable organization
focused on a crowdfunding platform to raise funds needed to achieve real tangible impacts in
communities across Canada.

The SmallChange Fundisthenextstepinchange. It’sthe easy and effective way forcommunities
across Canadatoamplify theirimpact with expertadvice, greaterawarenessand crowdfunding.
And for people with vision to get behind them.

Forthisstudy, the Small Change Fund partnered with HaltonEnvironmental Network, alocalnot-
for-profitandaction-oriented organizationworking across Haltonon actionstoadvanceclimate
change adaptation and mitigation.

Halton Environmental Network (HEN) strives to make the community of Halton a region with
educated citizens, engaged stakeholders and best practice policies for climate change mitigation
and adaptation, and environmental sustainability.

This study considers two service options to increase home-based green infrastructure:
e installing permeable driveways to help mitigate stormwater runoff and/or
e installing level-2 electric vehicle chargers on residential properties to foster faster
adoption of electric vehicles (EVs).

This study seeks to assess the feasibility of a potential SPO to deliver the respective servicesand
examines whether establishing an SPO could:
(1) advance the uptake of permeable driveways and level-2 electric vehicle chargers by
local homeowners in Oakville;
(2) be profitable; and
(3) achieve social and environmental benefits.
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Social Purpose Organization

Whatisasocialpurposeorganization? “...[A]norganizationwhose missioncombinesrevenue
growth and profit-making with the need to respect and support its environment and
stakeholdernetwork. Thisincludeslistening to, investingin, and actively managing the trends
that are shaping today's world.” (Deloitte, April 2019)

Asseenin the figure from the Government of Canada, social enterprises (or SPOs) can take on
many structural forms - from charitable organizations to for-profit corporations.

SPECTRUM OF SOCIAL ENTERPRISES IN CANADA

Businass Business

Charity Not-for-profit i corporaiion
operating a corporation with Co,ﬁ:om I.O;’\ dorr?oﬁn. i
related social purpose i seee g
business ERERS iy
020 CS\
i fi
. Enterprising Co-op Socially Commercial
Charity non-profit corporation responsible corporation

organization with social business

purpose corporation

Source: Government of Canada, 2019

Funding for the Green Drive Oakville study was provided by the federal Investment Readiness
Program (IRP) via the Oakville Community Foundation. The Investment Readiness Program has
five stagesof development for social purpose organizations. Thisstudy fallsinto Phase 1 “Early-
Stage Innovation” in the investment readiness continuum.
= Early-Stage Innovation: Exploration and ideation of the initiative - aligning a proposed
solution to an identified need.
= Strategic Impact Focus: Feasibility analysis and community support development.
* Impact Sustainability: Business model development, use of data for planning & impact
measurement, diversification of funding sources.
* Financial Resilience: Revenue generation, legal structure (incl. debt & equity), ability to
scale andreplicate.
» Investor Ready: Sustainable cash flow and assets, track record for sustainability and
networking with prospective investors.

The Small Change Fundisinterested to continue exploring the spectrum of impact available via
the IRP investment readiness pathway.
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Permeable Driveways

One of the possible service offerings considered for Green Drive Oakville is theinstallation of
permeable driveways.

Why install permeable driveways?

Permeable driveways are specially designed driveways that seek to reduce stormwater runoff
by using porous materials to allow rainwater to filter through the driveway into the soil by using
differentlayersofstoneaggregateandinfill. Theycanbedesignedtoworkinareasthatare
flood-prone, aswellasareasthat haveclaysoils. Theyareanalternativeoptiontoasphalt
and/or concrete driveways that are commonly found on private property in Oakville.

Why is this important?
Permeable driveways offer several benefits to the property owner and the wider community.

e These typesof driveways slow down the flow of rainwater, which helps to prevent
flooding on the property and in the community.

e Inmany municipalities, water that flowsinto the on-street storm drainsisnot treated
beforeitisreleasedinto local waterways. Due to the construction of the permeable
driveway, rainwater that flows onto its surface filtersdown through several layers of
aggregate and soil, resultingin the water returning to the water table and eventually to
thelocalwaterways. Thisprocess, calledinfiltration, helpstonaturally remove
pollutantsfromthewaterandallowscleanwatertoreturntothelocalwaterways.

e Permeable driveways can reduce the amount of ice buildup and the amount of salt used
onthedrivewayduring thewintermonths. The gridsand paverstonesallowforsnow
andicetomelttodrainintothesoil, instead of re-freezingon thedriveway likewith
asphalt driveways.

e Permeabledrivewayscanprovide aesthetic appeal to the property because the stone
paversorgrassin-fill gridscan be placedininteresting patterns and designs.

What are the options/"products"?
Thereare three common typesof permeable driveways available forresidential propertiesin
Ontario:

e specialized permeable paving stones,

e permeable grid-lock systems, and

e porous asphalt.
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Some sample images of permeable driveways are provided below:

.?.T \A". » .
7 .,‘ L g e - s
P '!f.@tﬁ' e ; —"UJ\': B

Gravelinfill | o Gras‘fill'

Permeable concrete

erale asphalt'

Thereareseveral contractorsofferingpermeabledrivewayinstallationinthe Greater Toronto
and Hamilton Area. Ensuring proper drainage is very important during installation and does
require some expertise.

Who is the target audience?
Thetargetaudienceishomeownersin Oakville, looking toreplace their currentdriveway. An
SPO couldalso play aroleinpromoting permeable driveways in new developments.

Why focus on permeable driveways?
The study team hypothesized that surfaceson publicly-owned land are wellregulated, and that
privatepropertyrepresentedanareaforapotentiallyprofitableandimpactfulserviceoffering.
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Level 2 EV chargers
The second possible service offering considered for Green Drive Oakville is the installation of
Level 2 EV chargers.

Why focus on installing Level 2 EV chargers?
Long charge timeisconsidered apotential barrier to EVadoption. Level 2EV chargers decrease
vehicle recharge times substantially when compared to a Level 1 charger.

Why is this important?
Achieving climate change reduction targets will require rapid adoption of EVs.

What are the options/"products"?
Threetypesofelectricvehiclechargersallowforrechargingof fully electricand plug-inhybrid
electric vehicles.
e Level1chargersallow forchargingof electric vehiclesusing a standard 120 volt (20
amps) walloutlet.
e Level2chargersuse aspecific 240 volt (80 amps) outlet torecharge. Level 2 chargers
are suitable for residential properties.
e Level3chargersarethefastest charging type because they use a specially designed 480
volt (300 amps) outlet. Level 3 chargers are available at publicly accessible charging
stations.

The primarybenefits of installingalLevel 2chargerinyourhomeare theconvenienceand
reliability it offers. ALevel 1 charger can take up to 24 hours to fully charge a car (depending on
the model), while a Level 2 charger could recharge in about 8 hours (depending on the model).
Level 3 charging is not an option in the home.

Level 1 NNNRERNNN Level 2 RN Level 3|

DC Fast Charger
—— Ry B 2
;\V/ .
ke _/‘ “ | e
- 240V outlet, T
Stendard & can also be
120V outlet ) R
Adds 5 miles Residential use Adds 20-60 Residontial & Adds 60-100 miles  Commercial use
per hour miles per hour commercial per 20 minutes
of charge* of charge* use of charga*

¥ Estimated. Actual charge times may vary.

Level 1, 2 and 3 chargers. Image extracted directly from https://www.cenhud.com/my-
energy/electric-vehicles/how-to-charge/
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Who is the target audience?

The target audience for this Green Drive Oakville service would be homeowners owning or
leasing an EV or considering to purchase or lease an EV.

This study focused on engaging with residents within the community of Oakville, whichis
located within Halton Region (Map 1).

Regional
\ - [ Muniipality
\ —_— of Duam

Lake Ontario

Map 1. Map of the Town of Oakville showingitslocationin the Greater
Torontoand Hamilton Area (Source: Regionof Halton’s Official Plan)
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Thisstudy reached across - and beyond - Oakville and involved several participants. Participants
were selected based on their knowledge and experiences related to addressing environmental
issuesinthe Oakvilleareaorbecause they couldhave apotentialstakeinthe successof the
proposed social organization. In general, the following list outlines the types of participants
included in this study, for specific participants please see the appendices.

Participant Role

Tooversee the process

Small Change Fund To liaise with the funders

Tocoordinatecommunity outreach

Halton Environmental Network To liaise with the community

To conduct background research
Consulting Team To support the engagement process
To provide feasibility analysis

Toshareinsights on the alighment of the proposed
Municipal Representatives permeable driveways and EV chargers with the Town of
Oakville’soperations, bylaws, and planningdocuments

Toassistinthefeasibility study by providing their
Community Groups and thoughtson the barriers and opportunities associated
Employment Service Agencies withaSPOfocusedontheinstallationof permeable
driveways and Level 2 EV chargers

To share insights on their awareness of, and
Residents in the Oakville Area  opportunities and challenges with, permeable driveways
and EV charger installation

To share insights on their sense of the market and pricing

Service Providers and Suppliers for permeable driveways and EV chargers

Municipal programcoordinators  Tounderstand theirsense of existing LIDincentive

in othercommunities programs
Developedby: >\ E@\L/T\(RDONNMENTAL "
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Theresearchapproachincludedsix steps. Eachstep wasdesigned tocollectdetailed
information to help assess the feasibility of the proposed SPO.

Step 1: Background research was conducted to assess the existing marketplace, identify best
practices of organizations and jurisdictions advancing similar objectives, and identify funding
programs and opportunities. Background research is available in Appendix A.

Step2:Awebinarwasheldtosharetheintentof thestudy, backgroundinformationandwas
used to launch an online survey.

Step 3: An online survey targeting Oakville residents was developed to understand the pulse of
the community, including opportunities and barriers to action regarding the installation of
permeable driveways andelectric vehicle charging stations on private properties. The survey
was conducted online between June 2, 2021, and June 27, 2021. One hundred and forty-two
respondents completed the survey. For alist of survey questions and summary of results see
Appendix B.

Step 4: Interviews with municipal program coordinators for existing LID incentive programsto
obtaininformationrelated to the design and uptake of their programs. See Appendix C for a list
of LID programs and findings.

Step 5: Interviews with permeable driveway contractors and electricians were conducted to
gatherinsightsabout market conditions, service demands and pricing for respective services.
See AppendixDforalist of companiescontacted, interview questions, and findings.

Step 6: Community interviews were held with representatives from the Town of Oakville,
neighbourhood and community associations, STRIDE (Supported Training & Rehabilitation in
Diverse Environments) and Centre for Skills Development, Sheridan College, Ford Canada, and
environmentalorganizations. See Appendix Eforalistofinterviewees, interview questions, and
a summary of the findings.

Theinformation gathered fromeach stage was analyzed by the consultingteam. The
backgroundresearchwasused toinform the development of the surveyandinterview
questions and drawn upon to support findings. The data collected through the online survey
were analyzed usingdescriptive statisticsand contentanalysis. Theinterviews wereanalyzed
using thematic content analysis, which seeks toextract the common themesand perspectives
shared by the participants. The results for each step were examined holistically and informed
the findings presented in the body of this report.
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2. Research Findings

This section synthesises the information gathered frominitial background research and data
analysisof theonline survey, interviews and community conversations. Findings are organized
under four headings

e Contextual Findings

e Permeable Driveways

e Electric Vehicle Charger

e Moving Forward

Climate changeisaveryserious problem: The onlinesurvey found that community members
areveryconcernedaboutclimate change and lowering GHGemissionswasanimportant
motivator for the purchase of electric vehicles.

People are willing to take climate action: In the online survey, respondents were asked
whether they would be willing to make lifestyle changes to address climate change. Nearly all
respondents indicated that they would be willing to make changes.

There are a variety of practices that can be used to manage stormwater runoff on private
properties: In addition to permeable driveways, stormwater runoff from private properties can
bereducedbyintegratingmultipletypesof lowimpactdevelopments (LIDs) (see Sheikh &
Izanloo (2021) and Wadhwa & Pavan Kuma (2020)); these include:

e Rain barrels

e Rain gardens

e Redirecting downspouts to lawns instead of hard surfaces

e C(isterns, and/or

e Infiltration galleries

Many residents have a poor understanding of the environmental impacts associated with
stormwater runoff: Education and awareness will be critical to increase the broader
implementationof permeabledrivewaysandLIDs. Many homeownersandrentersarenot
aware of what stormwaterisor how, in many cases, stormwater is untreated and flows directly
intolocalstreams/creeks. Thisrolecouldbe provided by anenvironmentalorganization. Survey
results suggest a high level of trust and comfort with an environmental organization as a point
of information and advice regarding permeable driveways.

PubliceducationabouttypesofLIDsandbenefits: Inaddition, municipalrepresentatives
stressed the need forincreased public awarenessregarding the types of LIDs available for
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residential properties and the importance of stormwater management. These conversations
also revealed that owners typically focus onincreasing the runoff from their property because
property owners are concerned that stormwater will cause flooding on their property if itis not
drained away. If done properly, LIDs would not cause flooding. Hence the need for community
engagement and public education about stormwater management. Additionally, permeable
driveway installers also highlighted the need for more public awareness about the benefits of
permeable paving.

Residents have implemented some LIDs to address stormwater management: In the online
survey respondents were asked to select any and all LIDs they had on their property. All five
LIDs were selected at least once by the respondents. The majority of respondents had already
moved their downspout from flowing onto animpervious surface to flowing out onto a lawn.

Homeowners feel that they have a role in reducing stormwater runoff: The results of the
online survey found that 70% of respondents felt that homeowners should be taking action to
reduce the amount of runoff their properties generate.

Floodingisaconcernforresidents: Whenasked about their thoughtsandexperienceswith
flooding, some respondents to the online survey indicated that flooding was a concern for
them. However, few respondents reported experiencing flooding firsthand.

There is interest in installing permeable driveways: Respondents to the online survey
indicated that they would beinterestedininstalling apermeable driveway. The conversations
with paving and landscape companies alsoindicated that there isdemand for permeable paving
in the Oakville area.

Permeable driveways are expensive: The background research and community conversations
indicated that the average cost of permeable driveways was higher than traditional asphalt.
Additionally, respondents to the online survey also discussed how the price of permeable
driveways was a deterrent for them.

There are cheaper LID alternatives to permeable driveways: Rain barrels and rain gardens
both contribute to reducing stormwater runoff and are more cost-effective alternatives to
permeabledriveways. Amongoptions, rainbarrelsare the most cost-effective LID option (Joshi
et al., 2021; Sheikh & lzanloo, 2021).

Costis notthe only challenge for permeable driveways: Conversations with driveways
installersand landscapersfound that thereareissueswith thelackof construction
standardization and regulations for the permeable paving industry.

The standardization challenge can be remedied: The most frequently suggested solution
provided by contractorsand landscaperswasformunicipalities, or the provincial government,
to mandate a specific percentage of permeable surfaces that must beincluded onaproperty.
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Ideally, thismandate would apply to all properties that are undergoing major upgrades or for
new buildings.

Pricing permeable driveways is a complicated process: Conversations with permeable
driveway installers found that the costs of permeable driveways are not determined the same
way as a traditional asphalt driveway. Some installers were able to provide a price per square
foot for permeable driveways. Otherinstallers were unable to provide a price per square foot
because they use the price per job method, which requires a more detailed costing approach.
Some of the factors that can influence the cost of a permeable driveway, other than size and
materials,include theunderlying soil type, the type of exfiltrationneeded, the proximity to the
quarry, waterstorageneedsofthepropertyandwhethertheexistingdrivewayneedstobe
removed.

Financial incentive program could encourage the adoption of permeable driveways: When
askedtoselectanideal rebate percentage, the majority of online survey respondents selected
the 50% rebate option, thereby highlighting the influence financialincentives could have on the
adoptionof permeable driveways. Additionally, the conversations with contractorsindicated
that moreincentive programs forboth permeabledrivewaysand LIDs are needed at the
municipal level.

There is low to medium demand for permeable driveways in the Oakville area: The
conversationswithpermeabledrivewayinstallersandlandscapersindicated that the current
demand for their permeable servicesis low to medium. However, several respondents were
optimistic thatdemand willincreasein the future. Aswell, one landscaper mentioned that if
thedesignplanforaprojectincludeshardscaping, they typically suggest permeable paving to
the client.

Stormwater management is a growing concern for municipalities: The background research
and conversationswithmunicipal stormwater managershaveindicated that floodingand
subsequent runoff management is being addressed through the adoption of incentive
programs. These programs take the form of either afinancial incentive program (e.g. arebate
program) or a fee and credit program. Examples of incentive programs include the Downspout
Disconnection Financial Assistance Program offered by the Region of Peel (Public Works: Waste
and Water, 2021). Additionally, examples of active fee and credit programscan be found in the
cities of Mississauga, Brampton, Kitchener and Waterloo.

There are several sources of reliable advice for permeable driveways: The online survey found
that respondents would be most comfortable contacting someone who already had a
permeable driveway, an environmental organization or their municipal government to gain
insightsabout permeabledriveways. Additionally, thebackgroundresearch found thatreliable
information about permeable driveways can be obtained from Canadian and American NGOs.
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Permeable pavers are the preferred material for permeable driveways: Respondents for the
online survey were asked torank their preference for four different types of driveways and the
permeable paving stone driveway was determined to be the most appealing.

Rain gardens might be an alternative or complementary service to permeable driveways: The
results from the online survey indicated that there was strong and moderate interest in rain
gardens. Additionally, the concern about costswasnota primary deterrent, unlike the case for
permeable driveways.

Rain gardens may not appeal to everyone: The online survey highlighted several reasonsas to
why respondents would not want a rain garden, with the second most popular reason being the
aestheticappeal. Severalrespondentsnotedthattheydidnotlikethe physicallookofrain
gardens.

The installation of rain gardens can be influenced by incentives: When asked to select an ideal
rebate percentage forraingardens, the majority of online survey respondents selected the 50%
rebate option.

There are multiple sources for reliable information for rain gardens: The background research
indicated that there are severalreliable sourcesregarding the design and planting suggestions
for rain gardens. Somereliable sourcesinclude Conservation Halton, the Toronto and Region
Conservation Authority (TRCA), REEP Green Solutions, and Credit Valley Conservation (CVC).
Also, there are municipal run programs providing grants or rebates for rain gardeninstallation,
such as the City of Guelph’s rain gardeninitiative and the rain garden grant program offered by
the Municipality of Bluewater. Furthermore, the online survey found that respondents would
be most comfortable obtaining information about rain gardens from a local nursery or garden
center, alocal landscaper, an environmental organization or from the internet.

The dominant type of vehicle is gasoline: Respondents to the online survey were asked to
indicate which vehicle type(s) they owned or leased; multiple selections were allowed if the
respondent owned or leased more thanone vehicle. The most commonly selected vehicle was
gasoline with 82% of responses, whilefully electric vehicles (EV) were the second most
common with 16% of respondents selecting that type.

For multi-vehicle ownership, the most common pairing was gasoline and EV: Analysis of the
multiple vehicle ownershipsindicated that it was common for respondents to own or lease a
gasoline vehicle alongside anothervehicle. Of the possible gasoline pairings, the mostcommon
pairingwas gasolineand EV, and the second mostcommon pairing was gasolineand HEV.
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Lowering greenhouse gas (GHG) emissions and fuel cost savings are strong motivators for
electricvehicleadoption: Part of the online survey asked respondents toselectissuesfroma
predetermined list that were most important to them when they were making the decision to
purchase or lease an electric vehicle. The issues of lowering GHG emissions and saving money
on fuel costs were the most commonly selected. Furthermore, respondents who did not own or
leaseanelectricvehiclewerealsoasked toselectwhichissuestheywouldfindimportantif
they weredeciding to purchase anelectric vehicle. Again, theissues of lowering GHG emissions
and fuel cost savings were the most frequently selected.

Thereisinterestinelectricvehicle ownership: Theonline surveyindicated that themajority of
respondents (56%) who owned a gasoline or diesel vehicle would consider leasing or purchasing
an electricvehicle.

Cost and range anxiety are barriers to the adoption of electric vehicles: As part of the online
survey, gasoline and diesel vehicle owners were asked to provide some reasons as to why they
wouldnotpurchaseorleaseanelectricvehicle. Themost frequentreasonwasthegeneral
purchasing cost of electric vehicles, with the availability of charging stations being the second
most common response.

Many electric vehicle owners do not have a Level 2 charger installed on their property: The
online survey asked respondents who owned an electric vehicle toindicate whether they had a
Level 2 charger available to themin their home. The majority of respondents (64%) indicated
that they did not have a level-2 charger, while 31% of respondents did have a level-2 charger
installed.

Lack of urgent need for Level 2 chargers: While Level 2 chargers substantially decrease
charging times, half of the survey respondents who owned or leased an electric vehicle that did
nothavealevel2chargeralreadyinstalledindicated they werenotinterestedininstalling one.
This may be explained in part by the fact that most respondents withanEV alsoowned a
second vehicle which was commonly a gasoline vehicle.

There are multiple sources for reliable information for Level 2 chargers: Several NGOs that
specialized indisseminating reliable information about electric vehicle ownership and level-2
chargers, with Plug’n Drive being the most relevant for Ontarioresidents. For theonline survey,
all respondents were asked to indicate where they would look to obtain reliable information
about theinstallationof Level 2 chargers. The most commonly selected optionwere dealerships
thatsoldelectricvehicles, followedbyabusinessthat specializesinchargerinstallation.
Respondentsalsoindicated that they wouldcontact someonewhoalreadyhadalevel 2
chargerinstalled. Theoption with the lowest response rate wascontactinganenvironmental
organization.
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Existing incentive programs for Level 2 chargers are limited: Neither Oakville nor Halton
Regionofferincentives to support theinstallation of Level 2 chargers. Othercitiesin Ontariodo,
such as Ottawa and Toronto.

Barriers for renters, non-detached dwellings, and those without garages:
Intervieweesandsurveyrespondentsnotedseveralchallengeswithinstallingelectricvehicle
chargers on private properties including:

e IfanEVcarownerisrentingaproperty, the property owner may not approve the
installation of aLevel 2 chargerorpayforinstallation. Renters may be reluctanttoincur
the costs unless they have a long tenure.

e Challenge to reachhomeowners without garages and those living in townhouses and
apartments.

There is growing interest in facilitating the adoption of electric vehicles and charging stations:
Several government and municipal programs seek to increase the availability of public charging
stations, suchastheZeroEmissionVehicleInfrastructureProgramfromNaturalResources
Canada (NRCAN) and electric vehicle charging network in Kinston. Additional research found
that car manufacturers seemtobeinterested in partnering with specialized electric vehicle
service providers to offer discounted services to new electric vehicle owners. Specifically,
General Motors has partnered with Qmerit to facilitate the adoption of residential charging
stations. Aswell, aconversationwithanOakvillebased electricianfound thatdemandfor
charger installation services is starting to increase for them.

Electric vehicle charger installation is becoming a specialization: A scan of websites, and
conversationswithelectriciansinthe Oakvillearea, found at leastsixelectricianspromoting
electric vehicle chargerinstallation as part of their service packages.

Incentives and subsidized infrastructure for electric chargers reinforces dependency on the
automobile: Some interviewees noted that public funds could be better used to support public
transportation and active transportation. From an environmental perspective, fewer cars,
walkable cities should be the priority. Interviewees also noted that electric cars help reduce
greenhouse gas emissions when compared to gasoline cars but still come with large associated
environmental costs.

Community partnerships are possible: The interview results indicated that there are
community groups that could provide supportorguidanceregardingaSPO that focuseson
providingemployment opportunitiesforLID evaluators. Additionally, thebackgroundresearch
highlights the trend of utilizing evaluators for programs targetingraingardens. Thus, thereisan
opportunity to partner with rehabilitation or community employment services to hire people
who could benefit from gaining skills and provide the chance to work on an important
environmental issue. Moreover, the community groups indicated that it might be possible to
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develop three-way partnershipsbetween theirorganization, the SPO, and the federal or
provincial governments to obtain funding.

Clear training and supervision are needed: Each of the community groups stressed that in
order for the proposed SPO to be successful it should develop detailed training protocols that
willallow potential employees to succeed in their job. Aswell, proper supervision would be
needed. Apossible barrier forinstalling permeable drivewaysis the high level of technical
expertise required to ensure proper infiltration.

Anenvironmentalfocused SPO could beviable: The community groupsinterviewedindicated
that thereisaneed for meaningful employment and that the Oakville community isreceptive
toenvironmentalinitiatives. Thus, the proposed SPO could develop aunique niche by offering
both environmental and social benefits if it facilitates local job creation.

Homeowners concerns about permeable driveways suggest tepid widespread adoption. Key
concernsidentified and raised individually inthe permeable driveway section include:

e higher cost

e higher level of ongoing maintenance than for hard surfaces

e Concern that a permeable driveway could increase onsite flood risks

e Concernaboutwinter maintenance (although the literature suggests equal or lower

winter maintenance)
e Preference to direct stormwater off the property
e Lackof general awareness about environmental impacts of stormwater and LID options.

Planning for a SPO will require a strategy in place to handle the above-noted concerns.
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3. Market Analysis

Market Potential

Themarket for permeabledrivewaysin Oakvilleisinitsinfancy. 10%of surveyrespondents
indicated they had a permeable driveway. Interviews with contractors suggested less than 5%
of homesin Oakville have permeable driveways. While there is market potential, interviews
withcontractorsindicated that currentdemandforpermeable pavingservicesislow. Afew
interviewees were optimistic that demand will increase in the future. Survey results echo this
sentiment that future demand could be higher with thirty-one percent of survey respondents
indicatingtheywereveryinterestedand45%indicatingmoderatelyinterestedinhavinga
permeable drivewayinstalled.

Severalimportant barriers need to be addressed to stimulate higher demand, most notably the
highercostswhencomparedtoalternatives. Asnotedintheresultssection, costestimates
provided by contractors range substantially and will vary depending on anumber of factors. At
best, apermeable driveway is at least three times the cost of an asphaltdriveway of similar size
and potentially much higher.

Service Suppliers

Installing apermeable driveway requires technical expertise. Driveway paving companies and
larger more established landscape companies typically offer the service. Our analysis reached
15contractorsinthelocalregionthat provide permeabledrivewayinstallation. Thelist of
companies contacted was based on a Google search. Clearly, more service providers offer the
servicein the region. There are also a handful of specialty companies focusing on permeable
drivewayinstallationand specialized permeable products. Current supplier capacity can fillan
increase in market demand for permeable driveways.

Cost Analysis

Permeable driveways are substantially more costly than asphalt. Assuming a price range of $25-
$50ft?, permeabledrivewaysareatbest, 3timesmorecostlytoinstall. Asphaltdriveways

range from $2-$8ft2depending on numerous other factorsincluding thickness, quality, labour
costsandotherinstallationfactors. Contractorswereveryreluctant toprovide pricing

information without being able to quote on a specific job. One company provided a cost range

of $35-$50ft2. Two other companies provided general estimates of $25 ft2 and $30 ft2

respectively. Another company wasnot able to provide a square foot price but did state that

the price for their projects typically ranges from $10,000 to $25,000.

Itisunclearif these price estimatesincluded the same level of service. Pricing should take into

account completed excavation, base installation, bedding material, paver, edge restraints, joint
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material, labour and equipment. Pricing willalso vary by the product chose, size of the
driveway, underlying soiltype (e.g. sand orclay), whether the permeable systemhasfull, partial
ornoexfiltration, whetherthe company will need toremove the existing driveway, proximity to
the quarry and water storage needs of the property among others.

With regards to the pricing of different permeable materials, one of the companies was able to
provide insights into the various price points for different permeable products. According to
their experience, the price for a gravel or grass grid driveway could range between $7-$16 ft2,
permeable pavers could be between $17-525 ft2 and porous driveway materials was $12- ftZ.

LID Cost Comparison

While permeabledrivewayscanplayanimportantroleinreducing stormwaterrunoff on
residential properties, thereareother lowimpactdevelopment (LID) options' toreduce
stormwaterrunoff onresidential propertiesincludingraingardensandrainbarrels. Permeable
driveways reduce runoff on residential properties by 20-75%. The table below compares the
costs and runoff reduction potential of different LID options. Permeable driveways are more
expensive thanrainbarrelsandrain gardens with similar upperend runoff reduction potential.
Inthe academicliterature, rainbarrelsandraingardens have been shown to have lower
effectiveness than permeable driveways in terms of reducing runoff volume during simulated
rainfall events but can be more effective than permeable driveways inreducing the peak flow
of runoff during a storm event.

Table 1: Estimated LID costs adjusted for CADS 2021 dollars. These prices do not include labour.

LID Costs ($)* Runoff Reductions (%)*
Permeable grass/gravel pavers | 4-14 ft? 20-75
Permeable pavingstones 12-24 ft2 20-75
Rain Gardens 22-26 ft2 40-81
Rain barrels $150 - 200 per 185L (50G)| 24-77
barrel
Asphalt 4-6 ft? 0
* Adapted from Montalto and Hua

1 Asdefined bytheUSEPAThetermlowimpactdevelopment (LID)referstosystemsandpracticesthatuseor
mimicnatural processesthatresultintheinfiltration, evapotranspiration or use of stormwaterinordertoprotect
water quality and associated aquatic habitat.
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Market Potential

The market potential for EVs and subsequently EV chargersis very large. Demand will fueled by
government incentive programs to support climate reduction targets and car manufacturing
commitmentstostopsellinggasolinevehicles. Within Oakville, anelectricianinterviewed noted
asubstantialincreaseindemandinrecentyearsforchargerinstallation. Thisviewpointis
backedbydatafromPlug’nDrivewhichindicatesrisingdemandforEVandEVchargersinthe
greater Toronto region. While macro economic conditions suggest high demand, survey results
found thatapproximately 50%of respondentswithanEVdidnot thinktheyneededalevel-2
charger.

Service Suppliers
Acertified electrician caninstall a240-volt outlet required foraLevel 2EV charger. Whilenota
specialty area, several electrical companies in Oakville promote the installation of electric
vehiclechargersforresidential propertiesasaservice. Examplesof companiesinclude:

= (Colony Electrical

= Effective Electrical

= JPR Electrical Services

= Lankan ElectricInc.

= Spark Power

= Wiljan Electrical Inc.

Effective Electrical has an informal relationship with a Tesla dealership and specifically
highlights installation of chargers for Tesla vehicles.

Cost Analysis

Current hardwired Level 2 chargers, sold by Plug’n Drive, range from $749 CAD to $1,295 CAD.
Installation of 240 volt outlet cost approximately $1,000 CAD. Exact prices will vary by
electrician labour rates. This assumes the property doesnot need to upgrade its panel box to a
200ampsservice toaccommodate the added electrical load from the charger. ALevel 1
charger does not require the addition of 240 volt outlet and comes with all EV models.
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4. RoleforaSocial Purpose Organization

Tackling stormwater runoff on residential properties could offer a purpose-driven mandate
focused onprotecting water quality and reducingflood risks. Givenhigh costsandother
barriers noted in the findings there does not appear to be sufficient market demand for an SPO
focused solely on permeable driveways.

There may, however, bearole foranSPO focused on effectively managing residential
stormwater management. The expanded focuscould provide aclearer mandate and rationale
than focusing solely on permeable driveways. An emphasis on residential stormwater
management practicesoffersflexibility topromoteabroaderrangeof LID productsand
initiativesincludingrainbarrelsandraingardensprovidinghomeownersotheroptionsat
different pricepointstoreduce stormwater runoff thanpermeable driveways. Inaddition, the
academic literature has found that combining multiple LIDsincreases the effectiveness for
reducing stormwater runoff (Hua et al., 2020; Nowogonski, 2021; Wadhwa & Pavan Kumar,
2020).

ASPOcould generaterevenue through grant administration, site evaluation, installation
support, andproductsales. TheSPOcouldfillanimportantroleasatrusted purveyorof
information on the benefits of LIDs and the importance of stormwater management more
generally. The SPO could also provide and maintain a list of vetted service providers for the
various productoptions.

Education and awareness to communicate the benefits of stormwater management practices
willbecritical toincrease thebroaderimplementation of permeable drivewaysand LIDs. Survey
results suggest a high level of trust and comfort with an environmental organization as a point
of information and advice regarding permeable driveways. One example of a social purpose
organization successfully supporting LID implementation is REEP Green Solutions operatingin
the Kitchener, Waterloo, and Guelph region.

Governmentincentives could stimulate demand creating apotential role foran SPO as property
site evaluators or grant administrator. Currently, there are no financial incentives for
permeable drivewaysorotherLIDsin Oakville. Apotential opportunity for the municipality is to
offer grants to subsidize implementation costs or adopt a stormwater charge system that could
encourage the adoption of on-site stormwater management practices.

Backgroundresearchidentified several municipal programs that encourage the adoption of
LIDs, including permeabledriveways, onresidential properties through the use of stormwater
fee and credit programming. Astormwater fee and credit program consist of applying a user
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feeorfinancial chargetoresidential properties, whichcanbeoffsetbyacreditforthe
implementation of LIDs. Forinstance, the Citiesof Kitchener, Waterloo and Guelph provide a
forty-five percentcredittothestormwaterfeeof propertyownersthathaveinstalleda
permeable driveway. The City of Ottawa recently launched the Rain Ready Ottawa program
thatoffersgrantsforproperty ownerstohelpoffset the costsofinstallinglarge orcostly
stormwater management projects. Permeable driveways are eligible for arebate of up to
$5,000and raingardens areeligible foruptoa $2,500 rebate. This programisofferedin
partnership with a local environmental organization, EnviroCentre (Infrastructure and Economic
Development Dept Planning, 2021).

ASPO targeting residential stormwater management should consider acommunity economic
development focus to facilitate local job creation as part of its mandate. As highlighted in the
findingssectionsthereispotentialalignment betweenthe proposed SPOandexistingnon-
government vocational organizations such as Centre for Skills Development or STRIDE
(Supported Training & Rehabilitationin DiverseEnvironments). Forexample, bothorganizations
could envision their clients working for a SPO that installed green driveways. They noted that
proper trainingand supervisionwouldbe required. Aswell, both the Guelphraingarden
program and the Ottawa program utilized specially trained assessors or evaluators to assist in
thereview of program applications. The training and hiring of evaluators are completed by the
environmental organizations, while the applications are collected by the municipal partner. This
co-benefitmodel hasworked for REEP GreenSolutionsandEnviroCentre, allowing these
organizations to address environmental issues and support job creationin their communities.

ASPO could focus on partnerships with existing programming and initiatives pursuing similar
mandates. Numerous groups are leading LID initiativesin the Oakville area. Table 2 includes
select examples of orgnizations and programs. Strategic partnerships could facilitate efficiency
in program delivery and help an SPO reach an established network. Two possible programs to
consider offered by Halton Environment Network include Depave Paradise and the Greening
Sacred Spacesinitiative.

Table 2: Examples of organizations leading LID initiatives in the Oakville area

Conservation Halton, Healthy The Healthy Neighboursheds program helps homeowners
Neighboursheds Program develop gardening plans to minimize stormwater runoff on
their properties.

Halton Environmental Depave Paradise supports community groups to rip up

Network, Depave Paradise pavement and plant gardens by providing training and
support toimplement depaving projects.

Halton Environmental The GSSinitiative assists faithcommunitiesin Haltonand

Network, Greening Sacred Peel Regions in creating more sustainable and

Spaces (GSS) environmentally-friendly placesof worship through

education, capacity building and supporting concrete action
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inthe community. Projectshaveincluded depaving parking
lotsandimplementing LID practices such asrainbarrels and
gardens.

OakvilleReady OakvilleReadyisacollectiveinitiative composed of team
members from The Town of Oakville, Halton Environmental
Network, and Faith & the Common Good.

OakvilleReady supports an Oakville resiliency hub network
that engages diverse community stakeholders to increase
their personal resiliency, community capacity, and
understanding around how we can work together to support
each other during extreme weather events.

Oakvillegreen Conservation The Oakville Ready for Rain Program supports projects that
Association, Oakville Ready for | reduce stormwater run-off. In addition to providing
Rain Program education material on rain gardens, the program has

implemented four demonstration storm-water retrofits
including three rain gardens and one French drain.

ThemarketneedforEVinformationandchargerinstallationappearstobefull. Thisstudy
found an abundance of information related to purchasing EVs, the benefits of EVs and
information specific to Level 2 chargers. Two notable NGOs providing information include Plug
n’ Drive and Electric Mobility Canada. Plugn’ Drive and Electric Mobility Canadaprovide arange
ofinformationregarding theinstallation of Level 2 chargers, listsof active incentive programs,
along with educational outreach and EV advocacy. Plug n’ Drive has an educational facility in
the Toronto region where people can test drive and learn about EVs.

Carcompaniesappear tobetakingaleadroleaswell. Inadditiontodealerships providing
information onLevel 2 chargerinstallation, General Motorsrecently partnered with Qmerit to
support the standardinstallation of aLevel 2 (240 volt) charging home outlet (General Motors,
2021; Qmerit, 2021). Chevrolet willinstall a level 2 charger or provide $7501in charging credits
foreligiblecustomerswhopurchaseorleaseanew 2022 Chevrolet Bolt EUVorBoltEV (Guy,
2021). Furthermore, when asked about where you couldgotogetreliable adviceon EV
chargers, the most common response among survey respondents was to seek information from
electric vehicledealerships.

The primary benefitsofinstallingaLevel 2chargerare the convenienceandreliabilityitoffers.
ThelLevel1chargercantakeupto24hourstofullychargeacar (dependingonthemodel),
whilealLevel2chargercouldrechargeinabout8hours (dependingonthemodel of thecar).
Additionally, therearepublicly available Level2 and Level 3chargersin Oakville. Almost half of
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thesurveyrespondentswhoownorleaseanEVorarethinkingaboutleasingorbuyinganEV
indicated they werenotinterestedinalevel 2 charger. The convenience of faster speed time
does not seem to be a sure driver for demand.

ShorttermEVadoptionandLevel2chargerdemand aremostlikely tobedrivenbyincentive
programs and car manufacturing commitments to stop selling gasoline vehicles. There are some
incentive programsin Ontario that focus on the purchaseof anEV, suchasthe Transport
Canadagrantortheusedelectricvehicleincentive from Plug’nDrive. Theseincentive programs
are open toanyone livingin Ontario. Only two jurisdictions offerincentive programs for Level 2
chargers, Ottawa and Toronto.

Without a large stimulus of demand for chargers, an SPO focused on Level 2 charger installation
doesnotseemwarrantedat thistime. Boldactionby Oakville torequire allnewhousesand
potentially all detached houses toinstall a Level 2 charger could spark arole. An SPO could play
aroleasagrantadministratorifalocalincentiveprogramisputinplace. Playingaroleasan
installer does not seem viable. Level 2 chargers can beinstalled by any certified electrician.

Capitalizingoncurrently available federal fundingopportunities, suchas applyingforthe Zero
Emission Vehicle Infrastruture program may also serve to advance the uptake of residentially-
based green infrastructure in Oakville.

The Small Change Fund and HEN are both committed to supporting bold actions and exploring
partnerships to help homeowners adopt sustainability practices to reduce environmental
impacts in Oakville, and across Ontario.

This study used background research, interview results and the results of acommunity survey
to assess the feasibility of a potential social purpose organization toinstall:

e Permeable residential driveways, and/or

e Level-2residential electric vehicle chargers.

The study examined whether establishing an SPO could:
e Advance the uptake of permeable driveways and/or level-2 electric vehicle;
e be profitable; and
e achieve social and environmental benefits.

Based on the analysis, at this time, there appears to be insufficient market demand fora SPO
that offers EV chargersand/or green driveway installations to Oakville residents. The EV
charging market seems to be fully saturated by existing market players, and the permeable
driveway market, alone, does not seem to be viable.
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Giventhespiritandintent of the study - essentially, tosuggestinterventions that would
increasetheresilienceof householdsinOakvilletotheeffectsof achangingclimate-there
appearstobemarketinterestinlowercost, lessdisruptive, residential LID servicesthan
permeable drivewaysalone, suchasasuite of productsincluding rain gardens, rainbarrels, and
depavinginitiatives. However, there are already many groupsin Oakville helping residents to
learn about, and install, LID features.

If community partnersareinterested, theSmallChangeFund and the Halton
Environmental Network isopentopursuingfurther exploration of the establishment of a
social purpose organization to advance the concepts of Green Drive Oakville, in
partnership.

Ifawilling partner emerges and wishes to explore the collaborative establishment of a social
purpose organization, some considerations include:

e Workingalongside local governments to support regulatory changesto enhance market
conditions and support LID. These include:

o Governmentincentive programstargetinghomeownerstoinstallrainbarrels,
raingardens, permeabledrivewaysandother technologiesthatreduce
stormwater runoff;

o Municipal storm water pricing;

o A public education campaign to promote the merits of LID.

¢ InvolviingexistingLID educatorsinstallersin future discussions toensure alignment with
ongoing work and a fulfilment of a market niche.

e Workignalongsideemployment servicesagenciesto collaborate onthe development
amd execution of training programs to support the SPO.

e Examining ways to expand the service offerings of the SPO to include:

o Non-residential surfaces (for instance commercial or industrial parking lots)

o Educationandinstallationof other (lower cost) products and services toreduce
stormwater runoff (rain barrels and rain gardens, forinstance).
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Appendix A: Background Research

Whatis an electric vehicle charger?

Ingeneral, three typesof electric vehicle chargersallow forrecharging of fully electricand plug-
inhybrid electricvehicles. Thefirsttype, called Level 1, allows for charging of electric vehicles
by using a standard 120 volt (20 amps) wall outlet but has the slowest recharging rates because
of the low voltage (ChargeHub, 2020). The second type, called Level 2, uses a specific 240 volt
(80amps) outlet torecharge, thistypeissignificantly faster thanlevel-1chargers (ChargeHub,
2020; Plug’n Drive, 2021d). The third type, Level 3, is the fastest charging type because it uses
specially designed 480volts (300amps) chargingstations (Plug’nDrive, 2021f). Typically, Level 3
charging stationsare publicly accessible, with some locations also allowing for Level 2 charging.
However, itiscommon for electricvehicle carownerstohavealevel 2 charging station
installed on their property for their convenience.

Having a Level 2 chargerinstalled inyour private property providesyou with reliable accesstoa
charger, comparedtohavingtorelyonusingpublic chargingstationswhichmaybeinuse by
other carowners. As well, aprivate Level 2 charger will decrease the time it takes to recharge
your vehicle. Instead of waiting 24 hours for a Level 1 charger to recharge the vehicle, aLevel 2
charger could recharge the vehicle overnight.

Active Non-Governmental Organizations

Plug’n Drive

Plug’nDriveisaCanadianbased NGOwiththe purpose of facilitating theadoptionof EVs
through educational outreachand knowledgesharing. Theirwebsiteprovidesdetailed
information about EV benefits, the typesof EV modelsavailablein Canada, EVincentives, and
information on charging options and the location of charging stations.

Withregards to EVincentives and charging, Plug‘n Drive provides alist of all current federal and
provincial EVincentive programs (Plug’n Drive, 2021b). As well, they provide anonline store
whereindividuals can purchase home charging units (level 1 and level 2) (Plug’n Drive, 2021e).
Relevantrebatesare providedin the listing details. Additionally, the website provides links to
find licensed electricians (Plug’n Drive, 2021d).

Plug’n Drive offers several services to businesses and individuals. Including a
corporate/employee engagement program and workplace charging program (Plug’n Drive,
2021h). The corporate/employee engagement program consists of awebinar seriescovering
the benefits, how to get started and the trendsin EVs, as well as providing an opportunity to
book EV testdriving for theemployees (Plug’n Drive, 2021i). The workplace charging program
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providesconsulting servicesaimedat establishingon-sitecharging for corporations. This
workplace program also helps businesses convert their current vehicle fleet to electric
alternatives (Plug’n Drive, 2021c).

Plug’nDrivehasaneducationaloutreachfacility called TheElectric Vehicle Discovery Centrein
North York, ON (Plug’n Drive, 2021a). This facility acts as a hub for EVinformation and public
engagement. The organization providesvisitors with the ability to test drive various EV models
(Plug’n Drive, 2021a).

Used Electric Vehicle Incentive

Plug’n Drive provides anincentive for pre-owned fully electric vehicles worth $1,000 CAD
(Plug’nDrive, 2021b). Inadditiontovehiclesbeingsold for lessthan $50,000 CAD, the
purchaser must attend one of Plug-n Drive’s webinar/seminars on used vehiclesinorder to
qualify for theincentive (Plug’n Drive, 2021b). This programisonly available to Ontario
residentsandisincollaborationwiththe Clean Air Partnershipandthe M. H. Brigham
Foundation (Plug’n Drive, 2021b).

Scrappage Program

Plug’n Drive provides anincentive to encourage car owners to recycle their currentinternal
combustion carsand purchase aused EVvehicle (Plug’nDrive, 2021g). Thisincentiveisworth
$1,000 CAD and can be combined with Plug’n Drive’s used EV vehicle program. To qualify the
car must be fully operational, have aninternal combustion engine, have valid insurance, be
registeredto the personseeking theincentive andhas beenownedby thispersonformore
than 6 months (Plug’n Drive, 2021g). This programisonly available to Ontario residents and is
incollaboration with the Clean Air Partnership and the M. H. Brigham Foundation (Plug’n Drive,
2021g).

Electric Autonomy Canada

ElectricAutonomyCanadaisanindependentnewsoutletfocusedonEVtrends, newsand
information (Electric Autonomy Canada, 2021a). Thesiteincludesinformationonincentives
and funding, EV education, policy and planning, and municipal programs (Electric Autonomy
Canada, 2021b,2021d, 2021c). Thissiterecently published aninteresting storyaboutelectric
vehicle charging in Oakville (Jarratt, 2021).

Clean Air Partnership

The Clean Air Partnership supports active and low carbon transportation to improve the air
quality of communitiesin Canada (Clean Air Partnership, 2021a). Thisorganization provides
resourcesrelated toEVcharging stationsorcreatinganEV fleet (Clean Air Partnership, 2021b).

Electric Mobility Canada

Electric Mobility Canada is a national membership-based not-for-profit organization dedicated
exclusively to the advancement of e-mobility asan exciting and promising opportunity to fight
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climate change and stimulate and support the Canadian economy (Electric Mobility Canada,
2021a). Electric Mobility Canada group providesinformationonEV benefits, EV charging
stationsand informationforhomeownerswhowould like toinstallan EV charging station
(Electric Mobility Canada, 2021c). Additionally, Electric Mobility Canada advocates federally and
provinciallyforcleanelectricity, moreintensiveEVadoption, EVtaxcreditsandincentive
programs (Electric Mobility Canada, 2021b).

TakeCHARGE

TakeCHARGE is a partnership between Newfoundland Power and Newfoundland and Labrador
Hydro (TakeCHARGE, 2021a). TakeCHARGE provides information for improving the energy
efficiencyoftheprovinceandresidentialhomes (TakeCHARGE, 2021c). Theirwebsite provides
three electric vehicle calculators to demonstrate the benefits of EVvehicles (TakeCHARGE,
2021b).

Municipal Programs and Incentives

Ottawa, Home Charging Station Grant

Hydro Ottawa Limited is piloting aprogram for home charging stations for electric cars (Hydro
Ottawa Limited, 2021). As Ottawa's local utility distribution company, Hydro Ottawa offers
eligibleapplicantsa FLOHome X5EV Charging Station (level 2) electric vehicle charging station
atareduced price of $777 (Charge Hub, 2021; Hydro Ottawa Limited, 2021). Applicants pay for
the installation costs which ranges from $ 600 to $ 1,800 (Hydro Ottawa Limited, 2021). Hydro
Ottawawillputsuccessfulapplicantsincontactwithanelectricalcontractortoinstall the
charging terminal (Hydro Ottawa Limited, 2021).

Toronto, Home Energy Loan Program

The Home Energy Loan Program (HELP) is a funding tool offered by the City of Toronto to help
residentsimprove the energy efficiency of their homes and save money (Natural Resources
Canada, 2018). The HELP program offers reduced interest loans to eligible homeowners who
wishtoimprove thewaterandenergysavingsof theirhomes (Natural Resources Canada,
2018). Through the HELP program, the City of Toronto will provide the funding necessary to
implement these improvements, and homeowners will reimburse the City through payments
on their property tax bills (Environment and Energy Division, 2017). Improvements
include home charging stations (level 2) and the maximum loanis $75,000 (Environment and
Energy Division, 2017).

Eligibility requirements for the HELP include:
= youown a detached, semi-detached, or row house;
= all of the property owners on title consent to participate in the program;
= your property tax and utility payments to the City are in good standing; and
» you obtain written consent from your mortgage lender, if applicable.
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City of Kingston - Public EV Charging Stations

The City of Kingston offers level 2 and level 3 charging stations for public use (City of Kingston,
2021). Users are required to pay a fee for use. These stations are offered at several locations
throughout the cityandcanbegeolocatedusing the Flocharge mobile phone app (City of
Kingston, 2021). Thisinitiative helpsincrease theaccessibility toEV chargingwhilealso
generating revenue for the city.

Provincial Programsand Incentives

Ontario Ministry of Transportation - EV charging website

The website providesinformation ondedicated EV charging stations. Stations reserved for EV
vehiclesare subject tothe Highway Traffic Act, asof January 12021 (Ministry of Transportation,
2020). Thus, any non-EV parkedinareserved charging spot is now subject toafine of $125
CAD. Inaddition to this legislative change, this website providesinformation on gettingan EV
charging stationinstalled in your home (Ministry of Transportation, 2020).

Ontario Rebate Program- Energy Savings Rebate Program

TheEnergySavingsRebate program, whichexpiredinMarch 31,2021, providedfundingto
eligible retailers to support energy-efficient products in Ontario (Environment and Climate
Change Canada, 2021). As part of the program, Autochargers.ca offered rebates to Ontarians
for electric vehicle home chargers up to 25% of the purchase price, no more than $500 per item
(AutoChargers, 2021). Thisprogramwas funded by the Federal Government andopen to
Ontario businesses (Environment and Climate Change Canada, 2019). No new applications by
businesses are being accepted and all funding has been exhausted/released. As of April 30t,
2021, thereisnoindicationthat the programwill be renewed (Environment and Climate
Change Canada, 2021).

Federal ProgramsandIncentives

Transport Canada

Thefederalgovernment providestwo typesofincentives, oneforbattery-electric, hydrogenor
longer-range plug-invehiclesworth $5,000CAD (Transport Canada, 2021a). Thesecond
incentive isfor short range plug-in vehicles worth $2,500 CAD (Transport Canada, 2021a). The
website providesinformationregardingeligible vehicles (Transport Canada, 2021b).

The Electric Vehicle and Alternative Fuel Infrastructure Deployment Initiative

TheElectricVehicleand Alternative FuelInfrastructure Deployment Initiative (EVAFIDI) offers
repayable contributions tosupportthe construction of acoast-to-coastEVfast-charging
networkin Canada (Natural Resources Canada, 2021a). The programisadministered by Natural
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Resources Canada (NRCan). Eligible recipientsinclude electric utilities, companies, industry
associations, research associations, Indigenous communities, and local governments(Natural
ResourcesCanada, 2021a). EVAFIDIprojectsmustinclude the permanentinstallationof
networked DC fast chargers, with a strong bias for sites located directly off of national highways
(Natural Resources Canada, 2021a). The last round of EVAFIDI closed on July 23, 2020. NRCan
hasnotyetannouncedany future EVAFIDIfunding, though the programisscheduled torun
until March2024

Zero Emission Vehicle Infrastructure Program

NRCanisseeking applicationsfromeligible Delivery Organizations todistribute Zero Emission
VehicleInfrastructureProgram (ZEVIP) fundingtoinstallEVcharginginfrastructureprojectsin
public places, on-street, in multi-unitresidential buildings, at workplaces or for light-duty
vehicle fleets (Natural Resources Canada, 2021b). NRCan’scontribution through thisProgram
will be limited to 50% of total eligible costs up to a max of $2,000,000 per project for Delivery
Organizations (Natural Resources Canada, 2021b).

Workplace Electric Vehicle Incentive Program

The Workplace Electric Vehicle Incentive Program (WEVCIP) provides substantial rebates for
workplaces, buildingownersandbuilding managerstoinstallelectricvehiclechargingstations
fortheiremployeestopromotesustainabletransportationchoicesandtogetmoreEVson
Ontario's roads (Electric Mobility Canada, 2018; Plug’n Drive, 2018).

Federal Budget 2021

The federalbudget 2021includesspecific funding for the development of regulatory standards
forelectricvehicle chargingstations (Department of Finance, 2021). These standardsinclude
accreditation and inspection frameworks. It appears that the focus of these standards is on
publicly accessible charging stations (Department of Finance, 2021). At the time of writing,
therearenofurtherdetailsabouthowtheseregulatorystandardswouldapplytoin-home
charging stations.
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Understanding EV Charging Options

Level 1 charging

120 = very slow, but useful in specific situations.

* Nissan LEAF - 4.5 miles of range per hour; 21 hours to full charge.
* Tesla Model S - 3-4 miles of range per hour; 63-81 hours to full charge.
* Chevy Volt - 5 miles of range per hour; 10.5 hours to full charge.

Level 2 charging

240v = 2-4x faster than 120v charging (depending on electrical current capacity).

* Nissan LEAF - 12-25 miles of range per hour; 4-7 hours to full charge.
* Tesla Model S - 20-25 miles of range per hour; 10-12 hours to full charge.
* Chevy Volt - 13 miles of range per hour; 4 hours to full charge.

Full-electric cars will most likely require Level 2 charging to get a full battery overnight. Hybrids may get a full
charge off of Level 1 charging overnight, but it's best not to count on it.

DC charging

This method is much faster than AC charging, but it's not yet widely available—and the chargers cost a fortune
to install.

However, some companies are seeking to make ultra-fast DC charging stations more widely available. For
example, EVgo is offering Freedom Station Plans that could put 480VDC chargers in the heart of cities and along
major highways. These charging stations can charge up to 150 miles of range in one hour. They could
revolutionize EV driving if they're widely adopted.

Note: not all EVs can accept a charge from a DC source. Consult the owner's manual for your car before plugging
in to a DC charging station.

There are 3 standards currently in use. Note that the Tesla Supercharger method is proprietary and only works
on Tesla cars.

For information on chargers available see,
https: //www.zap-map.com/charge-points/connectors-speeds/
https://chargehub.com/en/electric-car-charging-guide.html

Home Charging Costs
InOntario, itisroughly 65% less expensive to charge athome thanat a publicchargerand 5
times less expensive to drive 100 km (62 miles) on electricity than on gas.

«%¢ HALON .
Y ~ ENVIRONMENTAL Appendices | 6
c ™ NETWORK

Developedby: K E
T

CONSULTIN



http://www.zap-map.com/charge-points/connectors-speeds/

WHAT IS A PERMEABLEDRIVEWAY?

Permeable driveways are specially designed driveways that seek to reduce stormwater runoff
by using porous materials toallow rainwater to filter through the driveway into the soil
(Sustainable TechnologiesEvaluationProgram, 2020b). These typesofdrivewayscanbecreated
by usingagrid-fillsystem, stoneorconcrete pavers, or special porousconcreteorasphalt
(Sustainable Technologies Evaluation Program, 2020b).

Apermeabledrivewayisengineered toallow for rainwater filtration by using different layers of
stone aggregate and infill. These types of driveways can be designed to work in areas that are
flood-prone, as well as areas that have clay soils.

Permeable driveways offer several benefits to the property owner and the wider community
(Adapted from Credit Valley Conservation, 2015):

e These typesof driveways slow down the flow of rainwater, which helps to prevent
flooding on the property and in the community.

e Inmany municipalities, water that flowsinto the on-street stormdrainsisnot treated
beforeitisreleasedinto local waterways. Due to the construction of the permeable
driveway, rainwater that flows onto its surface filtersdown through several layers of
aggregate and soil, resultingin thewater returning to the water table and eventually to
thelocalwaterways. Thisprocess, calledinfiltration, helpstonaturallyremove
pollutantsfromthewaterandallowscleanwatertoreturntothelocalwaterways.

e Permeabledrivewayscanprovide aesthetical appeal to the property because the stone
paversorgrassin-fillgrids can be placed ininteresting patterns and designs.

e Permeable driveways can reduce the amount of ice buildup and the amount of salt used
onthedrivewayduringthewintermonths. Thegridsand paverstonesallow forsnow
andicetomelttodrainintothesoil, instead of re-freezing on thedriveway likewith
asphalt driveways.

Active Non-Governmental Organizations

Federation of Canadian Municipalities, Stormwater Community Funding

The Stormwater Community Funding program helps municipalities reduce their stormwater
runoff (Federation of Canadian Municipalities, 2021). Municipal governments or their
community project partners (i.e. NGOs, research institutes, private sector entities) can apply for
funding. Under this program, permeable pavement is eligible (Federation of Canadian
Municipalities, 2021).
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Sustainable Technologies Evaluation Program

TheSustainable Technologies EvaluationProgram (STEP)isoperatedbyseveral Ontario
conservation authorities and seeks to improve water management withinthe province
(Sustainable Technologies Evaluation Program, 2019a). STEP has created a wiki website that
providesinformation onlowimpactdevelopment (LID) (Sustainable Technologies Evaluation
Program, 2020a). The wikiisdesigned to provide information related to the application of LID
in Ontario, including a section on permeable paving. Under the permeable pavers section,
homeowners can find information pertaining to the process of installing the permeable pavers
and maintenance of the pavers, along with sections on planning considerationsand an
explanation on how a permeable paver system is designed (Sustainable Technologies
Evaluation Program, 2020b).

STEP also has a simulation tool freely available to the public. This tool allows for the creation of
amodel to assess theimpactsof aLIDinfrastructure project. Thismodelling software requires
backgroundknowledgeregardingstormwaterbestmanagementpractices, basic hydrology, and
geographicinformation systems (Sustainable Technologies Evaluation Program, 2019b). This
toolmight notbesuitable forallhomeownersduetotheneedforpre-existingknowledge.
However, this tool would be useful for other NGOs.

Interlocking Concrete Pavement Institute

The Interlocking Concrete Pavement Institute (ICPI) isa trade organization that represents the
segmental concrete pavement industry in Canada and the United States. Their purpose is to
advocate for this sector of the pavement industry and provide educational resources for their
members (Interlocking Concrete Pavement Institute, 2021a). They offer acontractor toolkit
that provides training, marketing, and resources for ICPI members to start a concrete paver
installationbusiness (Interlocking Concrete PavementInstitute, 2021b). The contractor toolkit
program is separate from the certification programs ICPI offers (Interlocking Concrete
Pavement Institute, 2021c). ICPloffers three freeguides forhomeowners (Interlocking
ConcretePavementInstitute, 2021d). These guides provideinformationonmaintaining
concrete pavers,informationon the processofinstallingconcrete pavers, insightsregarding the
selectionof contractorsandachecklist forthehomeowner. Aswell, thewebsitefeaturesa
page of completed permeable paving projects (Interlocking Concrete Pavement Institute,
2021f).

The Interlocking Concrete Pavement Institute has a separate charitable foundation called the
ICPIFoundation. The purpose of the ICPI Foundation is to fund research related to the concrete
pavementindustry, which allowsforindustry oracademicresearcherstosubmit grant
proposals for research funding (Interlocking Concrete Pavement Institute, 2021e).

National Asphalt Pavement Association

The National Asphalt Pavement Association (NAPA) is a USA based group that seeks to advocate
forthe asphalt pavingindustry and supportits members through educationandresearch
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initiatives (National AsphaltPavement Association, 2021a). NAPAisregistered asacorporation,
however, they appear to focus on education and advocacy. Although the primary focus of this
groupisonasphalt, theydohaveresearch publicationsrelatedtoporousasphalt (National
Asphalt Pavement Association, 2021b). The educational material this organization provides
couldbeuseful for permeable pavingcompaniesor otherorganizations. Inadditiontothe
primary NAPA mission, this group also has a research and education foundation that focuses on
philanthropic initiatives.

Municipal Programs and Incentives

Winnipeg

The City of Winnipeg has developed a new Combined Sewer Overflow (CS0) master plan to help
address stormwater management in the city (Water and Waste Department, 2020). The CSO
master plan has been approved by the province and it includes a mention of the use of pervious
pavementasanalternativetothestandardasphalt pavement. Thecity conductedapilot
permeable paving project forback lanes, called the Green Back Laneinitiative (Li, 2012). This
project sought to study the effectiveness of reducing or delaying stormwater flow to the City’s
combinedsewersystem. Thisstudyonlyincludedonelanewayandpermeable paverswere
usedinthecenterof thelane, with pouredconcrete wheel paths (City of Winnipeg, 2020).

Kitchener, Stormwater Credit Program

The City of Kitchenerhasastormwater fee and credit program. Under thisprogram, residential,
commercial,industrial, andinstitutional propertiesare chargedamonthly utility fee for
stormwater (City of Kitchener, 2021). Residential property owners can offset 45% of their
stormwater fee, depending on the amount of stormwater mitigated, by implementing
approved lowimpact development (LID), whichincludes permeable pavers (City of Kitchener,
2021).

Waterloo, Stormwater Credit Program

The City of Waterloo offers asimilar stormwater credit program asKitchener forresidential
propertiesand permeable paversare listed aseligible for the credit (City of Waterloo, 2021).

Guelph, Stormwater Credit Program

The City of Guelph applies stormwater charges to the water bills for residential, commercial,
industrial, and institutional properties. Only charges applied to commercial, industrial and
institutional properties can be reduced through credits (City of Guelph, 2021b). To obtaina
stormwater credit the property would need to have an approved low impact development (LID)
feature thatachievedpre-determined performance or mitigationcriteria. Permeable pavingis
includedasaneligibleLID practice and the maximum credit offsetis 50% of thestormwater
service fee (City of Guelph, 2021b).
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Mississauga, Fee and Credit Program

The City of Mississauga has alimited fee and credit program. All property types are charged a
stormwater fee, butonly multi-residentialand non-residential properties qualify forcredits
(City of Mississauga, 2021a). The city uses the parcel assessment process with help of aerial
imagery to measure the roof area. As well, Mississauga offers a stormwater charge subsidy
program for low-income seniors and persons with disabilities (City of Mississauga, 2021b).
There are several typesof credits available, but the total amount of credits cannot exceed 50%
of the stormwater charge (City of Mississauga, 2021a).

Brampton, Stormwater Credit Program

TheCity of Bramptonadopted astormwater management charge as of July 2020 (City of
Brampton, 2021). For residential properties, the charge is based on the roof area. For multi-
familyand non-residential propertiesall hard surfaces are measured per property. Only multi-
family and non-residential properties can apply for a credit of up to 50% of their stormwater
charge (City of Brampton, 2021).

Ottawa, Stormwater Management Grants

In February 2021, the City of Ottawa launched a new pilot program to facilitate the uptake of
residential stormwater management (Innovative Client Services Dept, 2021). Propertyowners
canapply foragrant for up to $5,000 CAD to help offset the cost of adding stormwater
management best management practices to their property (Infrastructure and Economic
Development Dept Planning, 2021). Currently, only two subwatersheds are eligible for the
program. Permeabledrivewaysareincludedaspartof theeligible best management practices.

US - State and City Programs and Incentives

Minnesota Pollution Control Agency, Minnesota Stormwater Manual

MinnesotaPollutionControl AgencyisaState-runorganizationthat monitorsandprevents
environmental pollution (i.eair, water, and land) (MinnesotaPollution Control Agency, 2021a).
As part of their water monitoring division, they provide an online stormwater manual that takes
the form of a ‘wiki’. The ‘wiki ’provides information on stormwater management and green
stormwater infrastructure (GSI), which is comparable to the concept of low impact
development (LID) (Minnesota Pollution Control Agency, 2021b). The wiki provides adedicated
sectionthatcollatesall of thearticlesrelated topermeable pavement. Some of theinformation
provided discusses thebenefitsof permeable pavement, case studies of municipal applications,
construction specification and maintenance (Minnesota Pollution Control Agency, 2021b).

Buffalo Green Building Code

As part of updating the City of Buffalo’s zoning by-laws, sustainable building practices were
integrated toaddressenvironmental concernswithin thecity (City of Buffalo, 2021a). Interms
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of impervious surfaces, this code stipulates a maximum percentage of impervious area lots can
have, thispercentage variesdependingonthelotzoning (Cityof Buffalo, 2021b). Thecode
createsanincentive for the adoption of permeable pavinginsite plans thatintend to have large
patios, driveways, parking lots or paved surfaces.

Rain Check Buffalo

Rain Checkisabroadinitiative tointegrate greeninfrastructure into the city, on both public
andprivate properties (City of Buffalo, 2021c). The website provides linkstoseveralcase
studiesof completed stormwaterprojects, manyofwhichincludestreetimprovement projects.
Itappearsthat this programistrying toexpanditsreach by attracting new partnersand
develop moreprojects. Atthistime, thereisnospecificinitiative focusingonpermeable
driveways.

Onondaga County, Save the Rain

Thisinitiative operated by Onondaga County focuses on stormwater management on both
public and private properties. Theinitiative includes arain barrel program for residential
properties and a Green Improvement Fund (McMahon, 2021). The improvement fund focuses
oncommercial, businessand not-for-profit properties. Porouspavementislistedasan
acceptable greeninfrastructure technology or practice.

Portland, Environmental Services

The City of Portland provides a stormwater manual that provides detailed requirements for
pervious pavement. Additionally, in 2004, the City of Portland conducted apervious pavement
pilot project that sought to reduce stormwater runoff on three city streets (Environmental
Services, 2021). Thispilot project consisted of one street being paved with permeable blocks,
anotherwithpermeable pavementonlyonthe curblanesandstandardasphaltdownthe
centerlanes, while the last street was paved with standard asphalt. Asimilar pilot project was
conductedin2005in adifferent part of the city. The webpage provides details related to the
case study process (Environmental Services, 2021).

City of Portland, Community Watershed Stewardship Grant

The Community Watershed Stewardship Grant helps community groups and residentsimprove
theoverallhealthof the watershed. Severaltypesof projectsareeligible for funding, including
projects that seek to replace impervious pavement with plants or pervious pavement (City of
Portland, 2021). These projects must beonland thatisaccessible to the publicand the
outcomes of the project should benefit all residents. This grant cannot be applied to private
property. The maximum funding available per projectis $12,000 USD (City of Portland, 2021).
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For-Profit Permeable Driveways/Paving Companies

L.1.D Permeable Paving (lidpermeablepaving.ca)

L.I.DPermeable Pavingservesthe Greater Toronto Area (GTA) and provides permeable paving
installationforbothresidential, commercialandindustrial properties (LID Permeable Paving,
n.d.). They primarily use apaving product called Ecoraster, whichisagridded tile system with
the optionof havingblock, grass/vegetation, or gravelfilling (LID Permeable Paving, 2021a).
L..D Permeable Pavingis part of the Purus North America Distribution Group, whichis the
manufacturer of the Ecoraster products for Ontario.

On their website, L.I.D Permeable Paving provides several case studies of the larger projects
they havecompleted. Someof their past clientsinclude George Brown College, the Metro
TorontoZooandGiantTiger (LID Permeable Paving, 2021b). Oneinterestingapplication
includes using the grid tilesin equestrian paddocks to manage puddling and mud. With regards
toresidential properties, the grid tilescan be used for driveways, pathways and toincrease the
drainage under or stability of a turfed area.

Permeable Paving Products

e Ecoraster: Agriddedtile system thatisintended to be used for driveways and parking
lots (LID Permeable Paving, 2021a).

e Organic-Lock: Anorganicbasedaggregatethatisdesignedtobepermeableand
resistant to water erosion (Organic-Lock, 2021). This product is typically used for
pedestrian pathways or sports complexes, but this product has been used on Toronto
City Hall’s green roof to establish pathways.

e TRUEGRID (Agridded tile system that isintended to be used for driveways and parking
lots (TRUEGRID Pavers, 2021).

LIDInsights—RainGardens

There are severalinitiatives that focuson providing information on designing and installing rain
gardens. Two good sources are the Toronto and Region Conservation Authority (TRCA)
(Toronto and Region Conservation Authority, 2021) and the Credit Valley Conservation (CVC)
(Credit Valley Conservation, 2010). The TRCAwebpage is designed with homeownersin mind, it
provides asimplified overview of what Rain Gardens are. The CVC PDF is a little more technical
but provides good information for people who are seriously considering rain gardens.

Raingardensarenotonly beneficialinstormwater management butcanalsobe usedto
promote the planting of native and pollinator plant species. These gardens can offer multiple
benefitstoaproperty owner. CVC also offers useful sources about pollinator plants (Credit
Valley Conservation, 2017)
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Program examples:

» TheCity of Guelph, Rain Gardeninitiative: The Rain Garden Rebate programisa
partnership between the City and REEP Green Solutions (an environmental NGO) (City of
Guelph, 2021c). Thisprogramallowshomeownerstoreceiveuptoa$2,000rebateif
theyinstallaraingarden. TheNGOhelpswithplanning thesizeandrequirementsfor
thegarden. HomeownersthensubmitanapplicationtotheCity, whowouldissuethe
rebate when theworkiscompleted by the homeowner. In this model, the NGO’s
purpose is to help guide the design process and answer questions from the homeowner.
The City’s website also provides a sample rain garden layout/design (City of Guelph,
2020).

= FusionLandscaping, Region of Peel: Fusion Landscapingis acollaborative organization
betweentheRegionof Peel, York Regionand the Landscape Ontario Horticultural
Trades Association (Fusion Landscape Professionals, 2021). Thisorganization hasa list of
vetted landscaping companies, referred to as Fusion Landscape Professionals, that
homeowners can contact for more information about having aLID landscape installed.
Fusion Landscape Professionals based in Oakville listed on the site include:

Golden Mean Landscaping (http://www.gmlandscapes.ca/about-us/)
International Landscaping Inc. (http://internationallandscaping.com/ )
Jacob’s Gardenscape (https://www.jacobsgardenscape.com/ )

= TheAusableBayfield Conservationand the Municipality of Bluewater RainGarden
program: The rain garden program provides grantsin Bayfield up to a maximum amount
of $500 (Ausable Bayfield Conservation Authority, 2018). As well, there is “soakaway”
program where Bayfield residents can be eligible for grants up to $500. According to the
website, asoakaway islikearaingarden, exceptit usesstone aggregate and/or
stormwatercrates (plasticgridded cratesthat looksimilar tomilkcrates) (Ausable
Bayfield Conservation Authority, 2021).

Rain Barrels

Rain barrel programs typically take one of two forms.
1. Thefirst typeiswhereamunicipality sellsrainbarrels, eg. Regionof Peel (Region of
Peel, 2021)
2. Thesecond type of program provides arebate on the property’s water utility billif arain
barrelisinstalled on the property. InKitchener, homeowners can use theirrainbarrels
to help offset their stormwater utility fees (City of Kitchener, 2021).

In the City of Guelph, homeowners can receive a credit of up to $2,000 per 500 litres if there is
an approved rain harvesting system on the property (City of Guelph, 2021a).
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Stormwatercharges, feesand credits

Municipalities implement stormwater charges to help offset the cost of stormwater
infrastructureimprovementsor maintenance. Oftenthe stormwater chargesare structuredina
way toinfluence property owners’ behaviour toadopt practiceson their propertiesthat
minimize the amount of runoff and strain on the existing stormwater system.

Charges, feesand creditsarenotall thesame. Typically, amunicipality can generateincomeor
impose regulatory measures for stormwater by applying aflat rate surcharge fee fora property
type (for example, Kearney, Nebraska has asurcharge of $2/month for residents and $6/month
for non-residential regardless of property size (City of Kearney, 2018)), an additional
stormwatertaxbasedonpropertytaxrates(notverycommon),orafeeandcreditprogram
(for example, Kitchener (City of Kitchener, 2021)).

Oakville does not currently have a stormwater charge (Town of Oakville, 2019). They arein the
process of developing animplementation plan for their new stormwater management plan
(Town of Oakville, 2021b). Apotential outcome from the final phase of the projectis that staff
willsubmitarecommendationtothecounciltoadoptastormwaterfeeasmeansoffunding
the needed stormwater infrastructure upgrades.

How stormwater fees/charges determined?

Stormwater fees are typically calculated based on the size of impervious/hard surfaceson a
property, thiscaninclude driveways, patios and roofs. Acommon method, oftenreferred to as
bulkassessment, includesdetermininganoverallaverage charge for each property type
(residential, non-residential, industrial and institutional) and using that to set the fee for the
associated properties. Asecond method, parcel assessment, includes measuring the amount of
impervious area on individual properties using spatial data.

Stormwater Feesin Ontario

In 2016, the Environmental Commissioner of Ontario issued a report entitled ‘Urban
stormwater fees, how topay forwhat we need’ (Environmental Commissionerof Ontario,
2016). Municipalities typically pay for stormwater management through general property tax
revenue and development charges. At the time of the report, eight municipalities charged a
separate stormwater fee to pay for stormwater management.

Table 1 below provides an updated list of fee charges for the 8 Ontario municipalities that

charged stormwater fees at the time of the 2016 report. The reported stormwater feesare
based on a single-detached home/residential property

Table 1. Stormwater fee charges, examples Ontario

| Municipality | Updated Fee Amount (2021) Type of Fee
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Aurora $7.09 per month Flat rate
charge
Kitchener $16.39 per month Charge with a
Fee and credit
program (upto
45%)
London Depends on the size of the property: Variable rate
- Landarea0.4hectaresorless=517.13 per month (flat charge
rate)
Residential land area 0.4 or less without a storm drain
within 90m = $12.87 per month (flat rate)
Land area above 0.4 hectares = $142.58 per hectares per
month (based on property size)
Markham $50/year ($4.16/month) Flat rate
Surcharge
Mississauga | Multi-tiered annual rate system based on property size: Variable
Smallest = $55.20/year ($4.60/month) Surcharge
Small = §77.28/year (56.44/month)
Medium = $110.40/year ($9.20/month)
Large = $132.48/year ($11.04/month)
Largest = $187.68/year (515.64/month)
Richmond $73 95 per year ($6.16 per month) Flat rate
Hill Surcharge
St. Thomas | $11.36 per month Flat rate
Charge
Waterloo Multi-tiered annual rate system based on property size: Variable
Small =$9.10/month charge
Medium =5$13.64/month
Large =518.61/month

Climate Emergency Declaration (oakville.ca/townhall/nr-19jun25.html)

Oakville’sClimate Emergency Declarationspecifically mentionsthe need toidentify thepublic’s
roleinaddressing climatechange and gatheringmomentum tosupport the Town’scurrent
climate changeinitiatives. EVchargingstationand the permeabledrivewayinitiativesalignwith
Oakville’sclimate emergency declaration. Leveraging NGOs to develop new programming that
facilitatestheadoptionof climate mitigationand adaptationactionsonresidential propertiesis
critical toward achieving community greenhouse gas reduction targets.
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Livable Oakville Plan

Liveable Oakvilleis the official plan for the Town (Town of Oakville, 2021b). According to this
plan, thetowniscommittedtothe adoptionofsustainabledevelopmentinordertoachieve
environmental sustainability. Objectivesoutlined as part of the sustainability sectioninclude
reducing the Town’secological footprint, aswell asimproving air quality and water quality. The
plan notes that development applications are assessed based on the inclusion of sustainable
development practicesincluding on-site stormwater managementin the form of providing rain
barrels or cisterns, and LEED NH (neighborhood) or LEED certified buildings. The Plan makes
specificmentionof actions tomitigate or lessen the effects of climate change including
promoting green buildings and energy conservation. As part of the green building section, the
plan states that permeable paving is one of the features that the town encourages for
stormwater management. There is no specific mention of EVs within this plan.

Community Energy Plan

The Community Energy Plan calls for the establishment of an energy retrofit business that also
offersEV charging systems to help achieve the strategic objectives of increasing the number of
EVs and reducing GHG emissions (Town of Oakville, 2020).

Environmental Sustainability Strategy (2018-2022)

TheEnvironmental Sustainability Strategy communicatestheinitiativesbeingundertaken by
the Town and future actions (Town of Oakville, 2018b). The sustainable community section
mentions partnering with Oakville Enterprises Corporation toinstall charging stations. The
sustainable government section callsfor developing atown-wide electrification strategyin
advance of a potential increase in private EVs. The sustainable households section outlines
actionsresidentsorhomeowners can take to addressissues related to residential energy use,
water consumption, and waste. This section does not mention specific actionsrelated toEV
adoption or residential stormwater management.

State of the Environment Report, 2017

TheStateof theEnvironment Report presents keyindicatorsthat measure the progress of
sustainability and environmentalinitiativesundertakenin Oakville (Town of Oakville, 2018a).
Thisreportispartof the Environmental Sustainability Strategy. The 2017 report noted a
downward trendin percapitaresidential energy use attributed to the Town’s energy efficiency
and conservation campaigns. Additionally, the report noted 45% of the land coverin the townis
impervious, thereby supporting the argument forincreasing the number of green driveways
and increasing green infrastructure.

Stormwater Master Plan

The current focus of the master plan is to study the current stormwater systemin an effort to
understanditsdeficiencies, the potentialimpactsfromclimate change and possible solutions to
address the identified deficienciesincluding a specific focusonreducing flood risks on private
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properties (Town of Oakville, 2021b). This plan draws from the town’s official plan to support
theuse of permeabledriveways. Additionally, theplanoutlines several optionsoralternatives
to addressing stormwater quality with alternative 4 focusing on lot-scale stormwater
management retrofitsand LID developments, whichincludes permeable driveways.

Mapping of impervious areas was completed to assist in understanding the current stormwater
system. Thereis a detailed analysis of the percentage of imperviousness area per residential
property type withinthe town. Thelotanalysis of low residential propertiesindicates that there
isarange of imperviousness from 34% to 80%, with many properties falling between the range
of 40% to 60% impervious coverage.

Oakville Driveway Policies/Guidelines
InOakville’sdriveway and policy guidelines, thereisnospecificreference topermeable
driveways (Town of Oakville, 2021a).

Habitat for Humanity

Habitat for Humanity has created aninnovative model to help support people along the journey
of becoming homeowners (Habitat for Humanity Halton-Mississauga, 2021). With the goal of
reducing the housing crisis, this model involves building homes through their program with the
help of volunteersand providing thematalow cost to thoseinneed. Themodelencourages
people to become homeowners, build equity, andbecome self-reliant. To support the program,
Habitat for Humanity has ReStores which take monetary donations or recycled home items that
canbeusedforbuilding. Therecycleditemsarethensold topeopleinthecommunity. The
money thatisgenerated fromsalesat the ReStoreis used tooffset building costs. Habitat
Halton-Mississauga-Dufferin has been especially successful in the ReStore locations, with 4
ReStores in the region (Habitat for Humanity Halton-Mississauga, 2021).

Food for Life

Foodfor lifeisagrassroots organization with the goal of creating amore sustainable food
system (Food forLife, 2021). The organization accomplishes thisgoal by partnering with grocery
stores and other food suppliers to collect surplus perishable food. After obtaining the food, it is
distributed topeoplein need within the community through a networkof volunteers. By
creating this additional food network, Food for Life diverted over four million pounds of food
last year. Food for Life promotes healthy eating by providing fresh food to those in need, while
simultaneously reducing food waste and greenhouse gas emissions.
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Terrapure Environmental

Terrapure Environmental isa company that seeks to create environmental solutions that can
provide additional benefitsforbusinesses (Terrapure Environmental, 2021). Toaccomplish this,
thecompanyfocusesonpartneringwithorganizationstocreatebetterwastemanagement
solutionsfororganizations. Terrapure helps companiesreduce the amount of waste they
generate, ensuring they can run at peak efficiency and recovers resources from operational
waste which would otherwise be disposed of. The company is changing waste management to
create a system that respects people, the economy, and the planet.

Safetynet

Safetynetisanon-profitthat wasfoundedtohelp financially disadvantaged families (Safetynet,
2021). The organization relies on community donations and volunteers to provide free services
anddonationstofamiliesexperiencing financialhardships. Aninitial needsassessmentis
completedtodeterminehow tobest support theneeds of individual families. The type of
support thatis provided ranges from clothing and household item donation to personal services
suchas tutoringor music lessons. By providing tailored support toeach family, Safety Net
encourages family resilience and helps break the cycle of poverty.
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Appendix B: Online Survey Questions and

Results
WHAT QUESTIONS WERE ASKED TO THE COMMUNITY, AND HOW DID THEY RESPOND?

11.
12.

13.
14.

15.

16.

17.

18.
19.

Please select the option that best applies to your current home.

Doyou, oryour family, currently own or lease any of the vehicle(s) below? (select all
that apply)

When you were making the decision to purchase or lease a fully electric or hybrid
electric/gasolinevehicle, howimportant were thefollowingissuestoyou?

Do you have a level 2 (240 Volt) charging station installed in your home?
Ifyoudonotownorlease afullyelectricorhybrid electric/gasoline vehicle, areyou
considering purchasing or leasing one?

If you were to make the decision to purchase or lease a fully electric or hybrid
electric/gasoline vehicle, howimportant would the followingissues be toyou?

If youwere tomake the decision to purchase or lease a fully electric or hybrid
electric/gasoline vehicle, would you considerinstalling alevel 2chargerinyour home?
Ifyouarenotconsidering purchasing or leasingafullyelectric orhybrid electric/gasoline
vehicle, what are some reasons for your choice?

Are you considering installing a level 2 charger in your home?

. Ifyoudo not have a level 2 (240 Volt) charging station installed inyour home, what are

some reasons as to why? (select all that apply)

If youwanted to have a level 2 chargerinstalled, who would you look to for reliable
advice? (Select all that apply)

Which of the following statements apply to you? (Check all that apply)

Does your property include any of the below features? (select all that apply)
Permeable driveways allow stormwater to drain below the driveway and slowly filter
into the ground. The driveways can be either paving stones, gravel, porous asphalt or
cement. Pleaseindicateyourinterestinconsidering adding thisfeature toyour property
in the next 2-5 years.

Please provide some comments as to why you are not interested ininstalling a
permeable driveway?

At what price point, if any, would anincentive rebate program encourage you to
implement a green driveway?

If youwanted to have a permeable driveway installed, who would you look to for
reliable advice? (Select all that apply)

Rate the visual appeal of the four driveways presented in the images above.
Raingardens are specially designed garden beds that allow forrainwater, froma
downspout or other surfaces like driveways, to filter downinto the ground, which helps
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toreduce the amount of stormwater flowing from your property. Please indicate your
interestinconsideringadding thisfeaturetoyourpropertyinthenext2-5years.

20. Please provide some comments as to why you are not interested ininstalling a rain
garden?

21. Atwhat price point, if any, would anincentive rebate program encourage you to
implement a rain garden?

22. Ifyouwantedtohavearaingardenonyourproperty, whowouldyoulooktofor
reliable advice? (Select all that apply)

23. Which phrase below best describes your view of climate change?

24. To help address climate change, my family has or would be willing to consider some
personal lifestyle changes.

This section outlines the primary findings from the online survey. The survey wasdivided into
two sections, the first section asked respondents to answer questions related to electric vehicle
(EV)chargingstationsandthesecondsectionaskedrespondentstoanswer questionsabout
permeable driveways. For a list of survey questions see the previous section. The survey was
conductedonlinebetweenJune2,2021,andJune27,2021. Halton Environment Network
(HEN) launched the survey to understand the pulse of the community, including opportunities
andbarrierstoactionregarding theinstallation of greendrivewaysandelectricvehiclecharging
stationson private properties. Inaddition, HENpromoted the surveyontheirsocial media
channels. 142 respondents completed the survey.

Homeownership Results

Q1: Please select the option that best applies to your current home.

Prior to answering questions regarding EVs and permeable driveways, respondents (n=142)
were asked to share their current home status. As Figure 1 highlights, the majority of
respondents (94%) currently own their own homes and can make independent decisions about
property changes or improvements.

Figure 1: Homeownership

I, or my family, owns our home and can make

I o
independentdecisionsregardingimprovement or... 94%

I, or my family, owns our home but we make decisions W %
through consultationwithahomeowner’sassociation,... 47

I, or my family, rent our home. | 2%

Other (please specify) = 0%
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Electric Vehicle Charging Stations Results

Q2: Doyou, oryour family, currently own or lease any of the vehicle(s) below? (select all that
apply)

Of the total number of respondents (n=142), thirty-six percent (36%) of the vehicles owned or
leased by respondents are electric vehicles. The most frequently owned type was the fully
electricmodel (EV) (16%) followed by the hybrid-electric vehicle (HEV) (12%) and the plug-in-
hybrid electric vehicle (PHEV) (8%) (Fig. 2). For theremainder of this summary, the use of the
term electricvehicle

willrefertoall three Figure 2: Vehicle Ownership per Vehicle Type

types of vehicles
(e.g. EV, HEV and Gasoline | 52
PHEV) in general,

while EV will refer to EV I 16%
the specific fully HEV ot
electric model. In

addition to electric PHEV I 8%

vehicles, eighty-two
percent (82%) of the Diesel W 3%
vehicles owned or

leased by None I 1%

respondents are

gasoline. Please N.B. the total number of vehicles in the above graph exceeds a
note, the total hundred percent (100%) because 22% of respondents own more
number of vehicles

owned by respondents exceeds a hundred percent (100%) because 22% of respondents own
more than one vehicle, see Figure 2.

Most respondents (78%) indicated that they owned one vehicle, while 21%indicated they
owned two vehiclesand 1% owned three vehicles (Fig. 3). Additionally, some respondents (1%)
indicated that they did not own any of the selected vehicles. Among respondents who had one
vehicle(n=111), 83%ownedorleasedagasolinevehicleand 15% ownedorleasedanelectric
vehicle model (Fig. 4). For those who owned multiple vehicles (n=31), 39% percent owned or
leased agasoline vehicleand anEV (Fig.5). Interestingly, 10% of respondents owned or leased
anEVandPHEV (Fig. 5). Please note, due to the limitations of the survey instrument, multiple
vehicle ownership of the same vehicle type (e.g. two EVs or two gasoline) could not be

measured.
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Figure 3: Vehicle Ownership

78%

21%

Onevehicle Two vehicles Three or more vehicles

Figure4: Single Vehicle Ownership

7% 4%
(]

4%

2%
\ Wlcasoline

iNone
Bev

HEV

PHEV

83%

Figure 5: Multi Vehicle Ownership

39%

23%
10%
6% 6%
I I 3% 3% 3% 3% 3%
HE B B B N

GasolineGasoline EV & GasolineGasoline Diesel & Diesel & EV& HEV& EV,
&EV & HEV PHEV & PHEV&Diesel EV PHEV HEV PHEV PHEV&
Gasoline
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Q3: Whenyouwere making the decision to purchase or lease a fully electric or hybrid electric/gasoline vehicle, howimportant were
the following issues to you?

The purpose of this question was to determine which factorsinfluenced the decision to buy or lease an electric vehicle. There were
45respondentsforthisquestion. Most of therespondentsindicated that loweringgreenhouse gas (GHG) emissions (82%)and
saving money on fuel costs (67%) were very importantissues influencing their decision (Fig. 6). Other very important influential
factors noted by respondents include less routine maintenance (47%) and charging convenience (44%) (Fig. 6).

Figure 6: Important Issues

Lower greenhouse gas emissions [EPIZS 13% l 2%

Save money on fuel costs Mg 18% 2%

Lessfrequent routine maintenance [ 27% _ 2%
More convenient, can charge the vehicle at home or at
Better driving experience or performance 174 44% _ 4%

.Very Important Moderately Important .Slightly Important . Unimportant Not Applicable
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Q4: Do you have a level 2 (240 Volt) charging station installed in your home?

This question was answered by respondents who own an EV, HEV or PHEV (n=45). Sixty-four
percent (64%) of

ir:;IiD:antiiln:rs;ey do Figure7: Level-2 ChargerInstalled
not have a level-2 5%

charger installed on
theirproperty (Fig.
7). For more
information
regarding the
respondents’
reasoning behind
notinstallingalevel- 64%
2charger, please see

question 9. Yes . No Not Sure

31%

Q5: Ifyoudonotownorlease afullyelectricorhybrid electric/gasoline vehicle, are you
considering purchasing or leasing one?

Question 5 asked respondents who do not own or lease an electric vehicle model (n=93) if they
were considering the possibility. Fifty-sixpercent (56%)indicated theywere, 15%indicated they
were not, and 29% were not sure (Fig. 8).

Figure 8: Considering Purchasing or Leasing
an Electric Vehicle Model

290%

56%

15%

Yes . No NotSure
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Qé6: If youwere to make the decision to purchase or lease a fully electric or hybrid
electric/gasoline vehicle, how important would the following issues be to you?

Following from question 5, question 6 asked participants whoindicated they were considering
purchasingorleasing anelectric vehicle model (n=55) toidentify issues that may motivate their
purchase decision. Responses mirrored motivational factorsidentified by those whoown
electricvehicles (question2). Respondentsindicated that lower GHG emissions (93%) and
saving money on fuel costs (75%) were important issues to them (Fig. 9). The issues of
convenient charging (56%) and lessroutine maintenance (53%) were alsonoted as being
important by a majority of respondents (Fig.9).

Respondents were able to provide additional information on otherissues that could influence
theirdecision-making. The most commonly cited responseswere concernabout theavailability
oraccessibility of community chargingstations(e.g. publiclevel-2orlevel-3chargingstations).
The second issue was the overall safety of electric vehicles.

Figure 9: Important Issues

Lower greenhouse gas emissions 93%

Save money on fuel costs 75%

More convenient, can charge the vehicle at home or at 56%
work

Lessfrequentroutinemaintenance 53%

Better driving experience or performance - [1111120%
Other [1%
None of The Above |

Yes . No
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Q7: Ifyouwere tomake the decision to purchase or lease afully electric or hybrid
electric/gasolinevehicle, would you considerinstalling alevel 2chargerinyour home?

Question 7 asked

respondents who were Figure10: Would Consider Installing a Level-2
considering purchasing an Charger

electricvehicle (n=55)if

theywouldalso consider

installinga level 2 charger 25%
intheirhome. Seventy-one

percent (71%) of

respondents indicated that —
they would consider 4%
installingalevel-2charger

(Fig. 10). Twenty-five 71%
percent (25%) of
respondents were not sure Yes .No NotSure

if they would consider
installingalevel-2charger
(Fig. 10).

Q8: Ifyouarenot considering purchasing orleasing a fully electricorhybridelectric/gasoline
vehicle, what are some reasons for your choice?

This question follows from
question 5 targeting
respondents (n=48) who
indicated they were not
interested in leasing or

Figure 11: Reasons For Not Purchasing or
Leasing an Electric Vehicle Model

purchasing an electric cost | 3%
vehicle as to why. As Recharge | o
highlightedinFigure 11,

the primary reasons noted Not needed || -

include the purchase price

of the vehicle (33%) and Installation N 6%

concernsabout the limited
. .y . Nonenvironmental [ NN 6%
availability of charging 0

stations or recharging Unsuitable [ 4%
facilities (29%), whichwas

alsoreferredtoas‘“range

anxiety” by somerespondents. Furthermore, some respondentsindicated that they did not feel
theneed to purchase an electric vehicle (29%) because their current vehicles are new or stillin
perfectoperation (Fig. 11). Asmall percentage of participants (6%) discussed how the
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manufacturing and eventual disposal of electric vehicles are not environmentally friendly, while
others (6%)hadconcerns aboutlimitationsrelatedto installing level-2chargers (Fig. 11).

Q9: Are you considering installing a level 2 charger in your home?

Question 9 sought to understand whether those respondents who own an electric vehicle and
ﬂ;sert(_); iLraefgde{ Tz\g 1a) Figure 12: Interested in Installing a Level-2
would considerinstallinga Charger

level-2charger. Thereisan
equal split between those
whowouldbeinterested
and those who are not
interested, witharesponse
rateof forty-fivepercent
(45%) respectively (Fig.
12). The remaining ten
percent (10%) of
respondents wereunsure
as to whether they would Yes . No Not Sure
installacharger (Fig. 12).

10%

45%

45%

Q10: If youdo not have a level 2 (240 Volt) charging station installed in your home, what are
some reasons as to why? (select all that apply)

Question 10asked respondentswhoownorleaseanelectricvehiclebutdonothavealevel 2
chargingstationintheirhome (n=31) forreasonsas towhytheydonot. The most commonly
selectedresponsewasthatrespondentsdidnot thinktheyneededalevel-2charger(48%),
while the least common response was the option about uncertainty regarding whom to contact
forinstallation (10%), please refer to Figure 13. Confusion regarding which brand or model of
level-2 charger and costs associated with the installation had response rates of twenty-three
(23%) and twenty-nine (29%) respectively (Fig. 13).

This question allowed respondents to provide additional reasons via an “other” option. Many
respondents for this “other” option mentioned that they donot need alevel-2 charger because
theirelectric vehicleis self-charging, suchis the case of some HEVs, or the respondent felt that
alevel-2 charger was unnecessary because they do not use their EV on a regular basis, meaning
the vehicle does not require frequent charging. Additional responses indicated that
respondents are still planning on purchasing a level-2 charger, but they would like to conduct
moreresearchbeforetheypurchaseone. Also, acoupleofresponseshighlightedconcerns
about the ability to install a charger because of limitations due to the respondent’s
accommodations (e.g. rents or lives in a condo).
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Figure 13: Reasons for Not Installing a Level-2 Charger

Donot think I need alevel 2 charger. 48%

Other (please specify) 35%

Concerned about the cost associated with theinstallation. 29%
Not sure which brancli) $ cmh;);isl of level 2 charger to 23%

Not sure who to contact with regards to installation. 10%
Yes .No

Q11: If you wanted to have a level 2 chargerinstalled, who would you look to for reliable
advice? (Select all that apply)

Question 11 targeted respondents who would considerinstalling a level 2 charger in their home
(answered “yes” toquestion7andquestion 10) (n=53). AsFigure 14indicates, fifty-seven
percent (57%) of respondentsindicated that theywould contactadealership forreliable
installation advice. Forty-nine percent (49%) of respondents indicated they would look to a
specializedbusiness (49%). Forty-three (43%) of respondentsindicated theywould look to
someone theyknowwhohasalreadyhadachargerinstalled (Fig. 14). Twenty-one percent
(21%) of respondentsindicated they would look to an environmental organization for reliable
advice tohavealevel2chargerinstalled (Fig. 14). This was the lowest response rate among the

choices available.
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Figure 14: Reliable Advice

The dealership I purchased or leased the vehicle from. 57%
A business that specializes in coordinating . ”
contractors/electricians to install level 2 chargers. 497 T

Someone I know whohas already had one installed. 43%

My electrictycompany. - G

My local municipal government. 32%

Alocal electrician or contractor. 25%

Idon’t know. [25%

An environmental organization. 21%

Notapplicable (I don’t want toinstall a charger, or I have
already installed acharger). 1002

Yes . No

EV Charger Supplemental Analysis—Gasoline Vehicle Owners

Thissectionof theresultsreportsfindingsfromadditionalanalysis of respondentswhoonly
ownagasolinevehicle. Thissupplementalanalysiswasconductedbecause therewasahigh
percentage of respondents (83%) inquestion2whoindicated that theyonlyownagasoline
vehicle. The analysisisintended to understand the motivations and preferences of this large

group of respondents.

Respondents withonly agasoline vehicle were separated from the data to determine whether
theserespondentswould considerpurchasingorleasinganelectricvehicle. Fifty-threepercent
(53%) of gasoline vehicle owners would consider purchasing or leasing an electric vehicle (Fig.
15).

Acloser examination of question 6 highlighted that the issues of lowering GHG emissions (94%)
andsavingmoneyonfuel costs (74%) werethemost frequentlyselectedissuesbythose who
indicated that theywouldconsiderpurchasingorleasinganelectricvehicle (Fig. 16). With
regards to the “other” answer option for this question, previously identified issues of vehicle
safety and availability or accessibility to community charging stations were noted.
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Moreover, seventy-two percent (72%) of gasoline vehicle respondents would considerinstalling
alevel-2 charger if they purchased an electric vehicle (Fig. 17).

For question 11, gasoline vehicle owners would prefer to contact adealership (62%) for reliable
adviceregarding theinstallation of level-2 chargers, while some would prefer to contact their
electricity provider (41%) or specialized businesses (44%), see Figure 18). Only 15% of

Figure 15: Supplemental Consider Buyingor
leasing an Electric Vehicle

31%
53%

16%

Yes .No NotSure

respondentsindicated they would contact an environmental organization for reliable advice
(Fig. 18). Similar to the overall sample of respondents, thiswas the least selected optionamong
the choices presented.

Figure 17: Supplemental Consider Installing
Level-2 Charger

26%

00p W—
72%
Yes .No Notsure
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Figure16: Supplemental ImportantIssues

Lower greenhouse gas emissions. 94%
Save money on fuel costs. 74%
More convenient, can charge the vehicle athome or at work. 57%

Less frequent routine maintenance. 53%

Better driving experience or performance. 21%
Other (please specity) 15 Y S

None of the above.

Yes .No
Figure 18: Supplemental Reliable Advice

The dealership I purchased or leased the vehicle from. 62%
Someone I know whohas already had one installed. 50%
A business that specializes in coordinating - -
contractors/electricians toinstalllevel 2 chargers. 447 o
My electricity company. 41%
My local municipal government. 38%
I don’t know. 26% 4%

Alocal electrician or contractor. 21%
An environmental organization. [15%

Notapplicable (Idon’t want toinstall a charger, or I have
already installed acharger).

100%

Yes . No
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Permeable Driveways Results

Q12: Which of the following statements apply to you? (Check all that apply)

Question12askedrespondentstoconsiderstatementsregardingfloodingandstormwater
management. Among the 131 respondents for this question, the majority of respondents (78%)
indicated that they feel homeowners should take action to help address stormwater runoff.
Thirty-sixpercent (36%) of respondents were concerned about flooding (Fig. 19). Twenty-three
percent of respondents (23%) had personally experienced flooding in their homes and 21% of
respondents knew neighbours who had experienced flooding in their homes (21%), please refer
to Figure 19.

Figure 19: Flooding

I think homeowners have a role to play in reducing the 5 o
amount of water leaving their property and flowing into... 78%

Flooding s aconcern for me. 36%

Thave personally experienced flooding in my home. 23% %

21%
Yes .No

Iknow people in the neighbourhood who have
experienced flooding in their homes.
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Q13: Does your property include any of the below features? (select all that apply)

Figure 20: Stormwater Management Features

Downspout flowing on to the lawn (not down the
T driveway) 7%

Rainbarrel(s) 29%
None of theabove ~ [18%
Rain garden  [[12%
Permeable driveway 10%
cisterns o T
Infiltration galleries 2

Yes .No

This question sought to understand what stormwater management features property owners
already have installed on their property and whether permeable driveways were acommon
feature. Of those who responded (n=137), 74% had a downspout draining onto a lawn (Fig. 20).
Twenty-ninepercent (29%)of respondentshadarainbarrel, while 10% of respondentshada
permeable driveway (Fig. 20)

Q14: Permeabledriveways allow stormwater to drain below the driveway and slowly filterinto
theground. Thedrivewayscanbeeither pavingstones, gravel, porousasphaltorcement.
Please indicate yourinterestin considering adding this feature to your property in the next 2-5
years.

This question was asked to help determine the consumer demand for permeable driveways.
Therewere 124 responses to thisquestion. Seventy-six percent (76%) of respondents indicated
thattheyweremoderatelyinterested (45%)orveryinterested (31%)inaddingapermeable
driveway within the next two to five years (Fig. 21). Twenty-three (23%) of respondents were
not interested (Fig. 21).
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Figure 21: Interestin Installing a Permeable
Driveway

23%
31%

45%

Very interested .Moderatelyinterested Notinterested

Q15: Please provide some comments as to why you are not interested ininstalling a permeable
driveway?

Following question 14, this question sought to gather additional insights from respondents who
were notinterested ininstalling a permeable driveway. The two most commonly cited answers
from respondents were that they had recently installed a new driveway and the costs
associated with installing a permeable driveway (Fig. 22).

Figure22: Rationale for Disinterestin Installinga Permeable
Driveway

New |, 35%%
Cost |, 27%
Not needed | NEEEEE -
Maintenance || NRNIEIIINEEEEEE 2%
Cannot |G 5%
Moving - I 5%

Q16: At what price point, if any, would anincentive rebate program encourage you to
implement a green driveway?

Question 16 was designed to gatherinsights on how a financial incentive could influence the
adoptionof permeabledriveways. Amongrespondents (n=93), 44%indicated thata50%
financialrebate programwould encourage them to considerinstallingapermeable driveway

(Fig. 23).
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Figure 23:Ideal Incentive Percentage for
Permeable Driveways
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Q17: If youwanted to have a permeable driveway installed, who would you look to for reliable
advice? (Select all that apply)

Following from question 14, question 17 targets respondents who indicated that they would be
veryinterested or moderatelyinterestedininstallingapermeabledriveway (n=93). Forty-nine
percent (49%) of respondentsindicated that they would look to someone who has already
installedapermeabledriveway forreliableadvice (Fig. 24). Forty-five percent (45%) of
respondentsindicated they would look to an environmental organization for advice (Fig. 24).
Forty-two percent (42%) indicated they would look to a specialized business (38%), please see
Figure 24.

Respondents were able to provide additional insight regarding where they would obtain
reliableadviceviaan“other” category. Responsesincludedbonifiedexpertsinpermeable
drivewayinstallation, suchasanengineerandthird-partyreviewsandratings (e.g. Google
review, Yelpetc.).
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Figure 24: Reliable Advice
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Q18: Rate the visual appeal of the four driveways presented in the images above.

Question 18 asked respondents (n=133) to rate the visual appeal of four driveway images. As
highlightedin Figure 25, permeable pavers received the most ratings of being highly appealing
(56%) followed by permeable grass infill (26%), permeable gravelinfill (22%) and asphalt (18%).
Compared to the other driveway types, asphalt was most frequently rated as not very
appealing (48%) (Fig. 25). Permeable grassinfilland permeable gravel infill respectively had
more respondents rate them as not very appealing than highly appealing.

Figure 25: Aesthetic Appeal of Permeable and Asphalt

Driveways
Picture 3 — Permeable (pavers) 56% 10%
Picture 4 — Permeable (grass infill) 26% 35%
Picture 2 — Permeable (gravelinfill) 22% 25%
Picture 1 — Asphalt driveway 18% 48%
Highly appealing . Moderate appealing Notvery appealing
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Q19: Raingardens are specially designed garden beds that allow forrainwater, froma
downspoutorothersurfaceslikedriveways, tofilterdownintotheground, whichhelpsto
reduce the amount of stormwater flowing fromyour property. Please indicate yourinterestin
considering adding this feature to your property in the next 2-5 years.

Question 19 was asked to help determine the consumer demand for rain gardens. There were
133 responses to this question. Eighty-four (84%) percent of respondentsindicated they were
moderately interested (47%) and very interested (37%) in adding arain garden to their property
within the next two to five years (Fig. 26).

Figure26: Interestin InstallingaRain Garden
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Q20: Please provide some comments as to why you are not interested ininstalling a rain
garden?

Question 19 asked respondents (n=15) notinterested ininstalling arain gardenin the next two
tofiveyearsforreasonswhy. The most commonly citedresponses whywere the property
already had stormwater management features and because landscaping had recently been
done. Some respondents did not like the aesthetics of rain gardens (Fig. 27).

Figure27:Rationalefor DisinterestinInstalling Rain
Gardens
Not Needed I 5 3%
Aesthetics NN 22 %
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Q21: At what price point, if any, would anincentive rebate program encourage you to
implement a rain garden?

The purpose of this question was to understand if a rebate program would encourage
homeowners toinstall arain garden. One hundred and six respondents answered this question.
The most commonly cited response was that a 50% rebate would encourage implementation

(Fig. 28).

Figure 28: Ideal Incentive Percentage for
Rain Gardens
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Q22: If youwanted to have a rain garden on your property, who would you look to for reliable
advice? (Select all that apply)

Following fromquestion 19, question 22 asked respondents, whoindicated theywerevery
interested or moderately interested ininstalling arain garden (n=122), whom they would look
toforreliable advice (n=112). Fifty-one percent (51%) of respondentsindicated they would look
toalocalnurseryorgardencenterforreliable advice (Fig. 29). Forty-sixpercent (46%) of
respondentsindicated they would look to alocal landscaper for reliable advice (Fig. 29). Forty-
five percent (45%) of respondents indicated they would look to a local landscaper for reliable
advice (Fig. 29).

Figure 29: Reliable Advice for Rain Garden Installation
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Climate Change

Q23: Which phrase below best describes your view of climate change?

The majority of respondents (84%)indicated that climate changeisavery serious problem (Fig.
30).

Figure 30: Perspectiveson Climate Change
Don’t know | 1%
Not a problem = 0%
not serious | 2%
Somewhat serious - 13%

Very seriousproblem |, <.

Q24: To help address climate change, my family has or would be willing to consider some
personal lifestyle changes.

Nearly all respondents (97%) indicated that they would be willing to make lifestyle changesin
order to address climate change (Fig. 31).

Figure 31: Intentionsto Make Lifestyle
Changesto Address Climate Change
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Appendix C: Municipal Program Review
Interviews

WHAT DID WE LEARN FROM OTHER MUNICIPAL PROGRAMS?

We contacted the program coordinators for three existing LIDs incentive programs in order to
obtaininformationrelated to the uptake or popularity of their programs. Below is the list of the
LID programs and municipalities that were contacted:

e Community Watershed Stewardship Program (City of Portland)

e Rain Garden Rebate Program (City of Guelph)

e Rain Ready Ottawa (City of Ottawa)

These three specific programswere selected from further consultation because their websites
specifically listed permeable pavingasanapproved practice and because the programs offer a
rebate or grant for LIDs.

Each program coordinator was asked if they could provide insights into the current demand or
uptakeoftheirprogram,andtoprovidetheaveragerebateapplicantsreceived. Allthree
program coordinators responded toourrequestsand theirinsights are provided below.

The Community Watershed Stewardship Program (CWSP) coordinators indicated that their
currentfocusfor thisprogramistooffereducationand publicoutreachaboutstormwater
management. They currently prefer topromote the uptake of rain gardens, even though
permeable paving s listed asan option. When asked to provide a specific number of completed
permeable paving projects, the coordinators were not able to do so but did mention there were
very few, and they were unable to provide an average grant. The consensus was that
permeable paving was not the primary focus for this program, instead of reducing runoff from
roofsthroughvegetated stormwater management systemsis their preferred approach.

Rain Garden Rebate Program coordinator was able to provide specific details about the uptake
andsuccess of this program. The programwas startedin 2019 with agoal of twenty-five
propertyvisitsandinstalling 10raingardens. Those goalswere exceeded, there were thirty-one
property visits and 16 rain gardens installed during the 2019 season. The coordinator went on
tomentionthatCOVID-19didhamper theireffortsinthe2020season, resultingintheir2020
goalsofsixtypropertyvisitsand 30raingardensinstalledwerenotachieved. Instead, they
were able to complete twenty-seven property visits and 12 rain gardens. Similarly, the 2021
seasonsuccesswasdiminishedby COVID-19, nevertheless, thecoordinatorwasoptimistic
about the uptake of the program when the pandemic restrictions end. In terms of rebates, the
averagerebatefor2019was $862.50and theaveragefor2020was$1,321.67. Theprogram
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also calculates the total amount of stormwater diverted from the rain gardensinstalled, which
isaunique monitoringand communicationstool. Forthe2019season, atotal of 39,800 L of
stormwater was diverted from the stormwater system, and for 2020 there was a total of 28,600
Ldiverted. Overall, itappears that thereiscommunity interestin thisrebate program.

Rain Ready Ottawaisanew programthat startedinearly 2021. Asaresult, the program
coordinatorwasnot able toprovideany databut did indicate that there hadbeen strong
communityinterestdue totheinitial news release. When asked about the prospectsfor
permeable driveways, the coordinator stressed that large LIDs, like permeable driveways, may
only appeal to property ownerswith larger amounts of disposable incomes, thereby suggesting
that a large portion of Ottawa area property owners would not adopt permeable driveways. In
general, the coordinator was optimistic that this programwould receive applications starting
the later summer early fall, once COVID-19 restrictions were lifted.
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Appendix D: Interviews with Local Contractors
and ServiceProviders?

Tobetterunderstandthe potentialcostofinstallationforhomeowners, 150ntariobased
companies were contacted via email to see if they would be able to provide any insights about
the potentialinstallation costsand current market conditions. Below is the list of the
contractors selected.

— Adams Landscape Supplies

— Avesi Stormwater

— Ecoraster

— FernRidge

— Golden Mean Landscapes

— Helmotz Interlock

— Heritage StoneworksLtd.

— HortiCraft LandscapingInc.

— International LandscapingInc.

— LID Permeable Paving

— Porous Pave

— Ross Yantzi’s Pavestone Plus Ltd.

— Sean James Consulting & Design

— The Escarpment Company

— TNT Property Maintenance

Togatherinsightsregarding market conditions, servicedemandsand pricing, theinstallerswere
asked to comment on the following questions:

1. Based onyour experience, what do you consider to be an average permeable driveway
and the ballpark price for installation? This can be in ftZ or any other unit.

2. Fromyourperspective do you see any challenges or barriers regarding the uptake or
adoption of these types of driveways?

3. Doyouhaveanyideasastowhatcouldbedonetohelpincreasetheadoptionof
permeable driveways or address the barriers youpreviously mentioned?

4, Inyourview, doyou think there is a strong, medium, or low demand for permeable
driveways in your area of operation?

All fifteen companies were asked to comment on the above questions. Intotal eight companies
replied, withonlyfiveprovidingdirectcommentsregarding costsand market conditions.
Contractors were very reluctant to provide pricing information without being able to quoteon a
specific job.
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Findings

In terms of pricing, the respondents provided a wide range of estimates. One company
provided a cost range of $35-$50 ft2. Two other companies provided general estimates of of
$25and $30respectively. Itisunclear of these price estimates included the same level of
service. Pricing should take into account completed excavation, base installation, bedding
material, paver, edge restraints, joint material, labour and equipment.

Another company was not able to provide a square foot price but did state that their price for
their projects ranges from $10,000 to $25,000. This service provider also mentioned that they
typicallyinstall permeable and asphalt hybrid driveways because the hybrid type is more cost-
effective for the property owner.

With regards to the pricing of different permeable materials, one of the companies was able to
provide insights into the various price points for different permeable products. According to
their experience, the price for a gravel or grass grid driveway could range between $7-516 ft2,
while the price for permeable pavers could be between $17-$25 ft2. Furthermore, adifferent
contractorindicated that the price for porous driveway materials was $12 ft2- $17 ft2.

Eachcompany mentioned that there are several factors to take into accountinorder to provide
anaccuratequote, andthepricingtheyprovidedisa “roughestimate”. Thetypicalfactors
contractors consider when pricing includes the following:

— The size of the driveway

— The underlying soil type (e.g. sand or clay)

— Whetherthepermeablesystem hasfull, partial or no exfiltration

— Whether the company will need to remove the existing driveway

— The proximity to the quarry

— Water storage needs of the property

Withregards to the challengesorbarriers to adoptions of permeable driveways, the most
commonly mentioned challenge is the lack of awareness about permeable driveways by
property ownersand the need foradditional educational outreach. Additional barriersand
challenges include:

Challenges with permit approval at the municipal level

High costs are a deterrent for property owners

The need for construction standards for permeable driveways

Furthermore, to address some of the above challenges and barriers, respondents provided the
following insights:
Improve the permit process by educating municipal staff about permeable driveways
and the different types of permeable systems available for residential properties.
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Provideincentives and grants for permeable driveways and other LIDs. Thisincludes
having municipalities provide incentive programs.

For new builds or property upgrades, there should be amandated percentage of
permeable surfaces that must be included on the lot.

Have manufacturersandlandscaperassociationscollaborate todevelop permeable
driveways standards.

Actively educateclientsabout the benefitsof permeable pavingwhenprojectsinclude
hardscaping elements.

Finally, when asked about the demand for their services, there was a general consensus
that current demand is low but demand slowly increasing. Some companies stated that
therewaslowtomediumdemandbecausetheyonlyreceivecontractsduetozoning
requirementsorbecause property ownersarenotfamiliarwithpermeable paving.
Another company mentioned that they are seeing medium to strong demand because
they specialize in eco-based landscaping practices.

Thirteen Oakvillebasedelectricalvehiclechargerinstallerswerecontactedviaemailtoseeif
they would be able to provide any insights about the potential installation costs and current
market conditions.

Companies contacted include:
— Can PowerElectric
— Canadian Electrical Services
— Colony Electrical
— Connectus Electriclnc.
— CrownElectric Ltd.
— Effective Electrical
— JML Electrical Inc.
— JPR Electrical Services
— Lankan Electric Inc.
— North StarElectric
— Ohmega Electricinc.
— Spark Power
— Wiljan Electrical Inc.

Onlyoneelectrician responded to our questions. As part of our research, weidentified several
companiesinthe Oakvilleareathatspecializeintheinstallationofelectricvehicle chargersfor
residential properties. These specialized companies include:

— Colony Electrical

— Effective Electrical (they specifically mention that they install Tesla chargers)

— JPR Electrical Services
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— Lankan ElectricInc.
— Spark Power
— Wiljan Electrical Inc.

Eachelectrician and electrical company were asked to provide their comments andinsightson
the following questions:
1. Areyouable tocomment onwhat the average cost of installing a level-2 chargeris?
2. Fromyour perspective do you see any challenges or barriers regarding the uptake or
adoption of level-2 chargers?
3. Doyou have anyideas as to what could be done to help increase the adoption of level-2
chargers or address the barriers you previously mentioned?
4, Inyourview, doyouthink thereisastrong, medium, or low demand forinstalling level-
2 chargers in your service area?

Findings

The estimated price for a level-2 charger was $1,000. This assumes the property does not need
toupgradeitspanelboxtoa200ampsservice. Acurrent challenge and barrier for charger
installationare delays associated with highdemand for hydroserviceinspectors, permit
approvals, and obtaining materials and supplies. Thisrespondent suggests having the amperage
of the chargers dropped to 20 amps would mean that electric vehicle manufactures would need
toredesign their chargers. In terms of demand, the electrician was not able to provide the exact
number of chargers they have installed but did mention that demand appears to be increasing.
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Appendix E: Community Interviews
WHO DID WE SPEAK WITH, AND WHAT DID WE ASK THEM?
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Below is the list of selected community groups that were interviewed for this study:
— Centre for Skills Development
— STRIDE Supported (Training & Rehabilitation in Diverse Environments)
— Town of Oakville (municipal staff and managers)

(1) What is your initial gut response to Green Drive Oakville?

(2) Whatbarriersdoyousee (employing your clients to perform) the activitiesdescribed?

(3) Do you see any opportunities?

(4) Whatinformation would you suggest we collect to better assess the feasibility of
employing your clients?

(5) Generally speaking, what conditions would have to be in placein order for this

(6) SPO tosuccessfully trainand employ people from marginalized communities in

(7) Oakville?

(8) Who else should we be talking to about this?

(9) What questions aren’t we asking that we should be asking
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