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TOWN OF HALTOHNLLS 2020-2025CORPORATE ENERGY PLAN

Together with a growing number of big cities and smaller municipalities across North America and
around the world, the Town of Halton Hilighe Town)is taking action to substantially reduce and

dzt GAYIFGSte& StAYAYyFrGS 3INBSyK2dzaS Il a oDI DO SYAaaa
facilities and operations. On May 6, 2019, the Town of Halton Hills Council issued a Climate Change
Emergency Déaration that points to the need to reduce overall net emissions to zero by 208

accelerates the requirement for planning, development and implementation of strategiestiteve
deepemissiongeductions This Corporate Energy Plan (the Plan) piewithe strategy and roadmap for

the period20202025¢6 KA OK gAff €1 & GKS ¥F2dzyRI déetn2gbals. F2NJ | OKA S

The Plan is transformational, not just for facilities and vehicles but also for how the Town conducts its
business and operatits. Every aspect of decisiomaking should be subject to a How-carbonfilter
affecting the products and services the Town buys, the facilities and services operated and the roles and
responsibilities of management and employees. The period frof® &) 2025 should be a foundation

laying period with an emphasis on alignment of management systems and organizational eapacity
building, and on early wins to build experience, confidence and momentum.

The Town is building on its prior successes and existing goactices. In particular, benchmarking
AYRAOIFGSa GKFG GKS SySNBHe& STFFAOASYyOe 2F (GUKS ¢2gy(
other municipalities The Town has working experience with geothermal installations which are
consideredkey © the nolow-carbonT dzii dZNB ® ¢ KS ¢2 6y Qa f S| RApyogrami 2 N1LJ2 NI
and Corporate Sustainable Building Poliase strong existing platforms into which needed carbon

reduction policies, processes and standaczdabe incorporated.

The focus oi KS tf+y Aa 2y 3ASGiGAy3a (KS o0Sail #@rmdgdnd2F GKS
organizational strengths while investing in facility upgrades with the best emissions reduction potential

and highest returns on investment. The aim issigstematicdly introduce no/lowcarbon decision

making while demonstrating substantial emissions reductiatgch position the Towron the right

trajectory towardsits goak.

The Planpresents athree-part approach to the progression towards the goal of deep reductions in
carbon emissions.The first partis investment in energy efficiency retrofits and operational
improvements to corporate facilitiewhich providesa good return on investmenis detailedn Section

3 Portfolio Energy Optimization Strategy the Planproposes a investment of $876,000in energy
efficiency upgrades tdown facilitiesover the 5year period including addition of building automation
technology across all buildings. This investment wouldofiset by over $250,000in forecast utility
company incentivegrebates) When the measures are fully implementetthe reduced energy and
water consumptio will generate utility cost savingsestimated atmore than $400,000 peyear at
current rates This work would proceed in phases, beginning in 20&(oritizing facilities with the best
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energy savings potential and those where renewal projects are alrgdanned. Annual progress
reporting will verify savings achievedlocument lessons learnednd refine the planning for the
subsequent year

Secondas outlined in Sectiofi.2 LongTerm Capital Planningll new buildings, major renovations and
equipment replacementsshould be planned and implemented to achieve low or -cerbon
performance.¢ KS ¢ 2aspgraxeéi Asset Managemeptogramand sustainable building policiewill
support comprehensive higiperformance,low-carbontargets and designwith every capital project
subject tothese requirements Additional time and capital to incorporate low carbon desigii be
included ineach project The proposed retrofit of Gellert Community Centrés an ideal pilot for
developing and testing the overall approadpplied to the whole facilitynot just the expansionto
create integrated lowcarbon design and operationSimilarly the fleet managerant strategy will
progressively incorporate carbon reduction practices and progréonsupport low-carbon vehicles,
operations and commuting.

The thirdpart of the overall strategy is proactive, lotgrm investment in geothermal, advanced heat

recovery and renewable energy installations designed to minimize natural gas consumption and
associated emission§&ection4d RenewablélowCarbon EnergfrocurementStrategyprovides details

of this approach2 KSNB &adzOK Ay @gSaidySyida R2 y2G &Si YSSi
renewal and replacement projects should be designeddaadady for future installationas technology

continues to advance aneconomics improve. Grants from senior levels of governméttoe pursued

to help fund these projects.

Recommendations:

1. Take asystemati¢ evidencebased approach to developing lesarbon facilities, operations and
organizational capacity Developlow-carbon standards, practices and management systems
through currently planned capital projects and targeted hpghential retrofits before
committingto major capital investments.

2. Focusfirst on understanding and making the most of existing facilities and operatidasting
and analysisof individual building systems, effectivdocumentation, stafftraining, and
performancebased service contracts cdming them to optimal performancera keep them
running efficiently in futureApplyingthis approach to ventilation, ice plants and other systems
is recommended as part of the Corporate Asset Management Program.

3. Continue and conclude the investigation into the operationidk S ¢ 2 §5yin@ geothernflE A
installationsto get them operating at their full potential while informing the Town standard for
future installations as an essential element of the carbon reduction goal.

4. Halton Hills has an exemplary Corporate Asset Management Programtakes awhole
fAFTSO&0tS | LIWINRBIFOK G2 NBIFf AT AY IInteytatiodzS lok y S| OK
carbon considerations and procedures is recommended, particularly during the Needs
Identification and Assessment stage and in monitofegformance and costshroughout the
physical assdife cycle from initial planning to final disposal.

5. New buildings and major renovations should be designedliorate change adaptation aral
low-carbonfuture, taking into consideration:

a. Highperformanceenergy efficiency and netero carbordesign and operations
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b. Renewablesnergy
c. Lowcarbon transportatioropportunities

d. Climate resilienceand survivability including high-performance building envelopes,
protecting or enhancing natural drainage systems, infrastructure (particularly water
storage), flood defences and standalone energy supplsed on renewables and bio
fuel generators

6. Investment in pgradng existing facilities should prioritizénose with high emissions reduction
potential and returns on investment while extending the application of building automation
technology and developing standardized approaches to operations and maintenance.

7. Make the best use of the current fleet and resourd®s cdlecting data on current fleet
practices Prepate for technological advancés new vehicles and fleet managemesntd expand
electric vehicle adoptioas these becomavailable
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AHUCc air handling unit

AVLc automatic vehicle location

BAS; building automation system

CAM(c Corporate Asset Management

CER; Corporate EnergyPlan

CO2eg carbondioxide equivalent

CSBIPR Corporate Sustainable Building Policy

DCFCdirectcurrent fast barger

DHW(¢ domestichot water

ECDM; energyconservation anddemandmanagement

ekWh¢ equivalent kilowatthours (electricity and natural gaseconverted to equwalent
units, or natural gas use converted to equivalent upits

ekWh/sf¢ total energy (electricity and gas @guivalent kilowatthours) or gas use (converted
to equivalent kilowatthours) per square foot of facility floor space

EUI¢ energy use intensitymeasured in kWh/sf (electricity) and ekWh/sf (natural gas, and
electricity and natural gas combined)

EVc electric vehicle

FCMc¢ Federation of Canadian Municipalities

GHGemissiong; greenhouse gagmissions measured in tonnes CO2e
GRF green revolvingund

GSHR, groundsource heat pump

HVAC; heating, ventilation and air conditioning

ICEV internal combustion engine vehicle

IRR¢ internal rate of return

kWh ¢ kilowatt-hours of electricity

LED light-emitting diode

M&V ¢ monitoring and verification

MUA¢ makeup air unit

NPV¢ net present value

O&M ¢ operations and maintenance

PCR; Partners for Climate Protection

ROI¢ return on investment

RTU¢ roof-top unit

VD ¢ variable frequency drive
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2 INTRODUCTION

hy Gl NA 2 Q3ublic BERtor Rr§aNikations are required to develop and publish an Energy
Conservation and Demand ManageméBCDMPlanevery five yearsAdheringto provincial regulation,
in 2014the Town ofHalton Hills(the Town)prepared its first fiveyear ECDM planovering theperiod

from 20142018 known as the Corporate EnerBian

This20202025 Corporate Energy Plgthe Plan)constitutesthe ¢ 2 ¢ Ye@a@nd ECDM plan. dpdates

the 2014 Plan andeaffirmsi KS ¢ énfithéntto energy managemenand efficiency with an
emphasis on deep greenhouse gas (GHG) emissions redudtiogigorts on achievement® date and

outlines the approach to managing energy in Town facilities over the next five years202822025

Plan goes beyonthe regulatoryrequirementin outliningthe approach to achiemga low-carbon vision
by developingfour connectedfoundational strategies:

1. Portfolio Energy Optimizatioto minimizefacility energy consumptiowhile upgrading buildings
and maintaining or improving occupacomfort;

2. Renewable/LowCarbon Energrocurementi 2 A Y ONBIF a8 G(KS ¢246y Qa dza$S

3. LowCarbon Mobilityto address emissions resultifgN2 Y (G KS ¢2gy Qa @OSKA Of S
commuting and

4. LowCarbon Financial Strategymed at developig a comprehensive fundirgpproachto fully
enablethe Pt | y Qa AYLX SYSy il GAz2y o

Figurel Four strategies of th2020-2025Corporate Energy Plan

Renewable/Low
Carbon Energy
Procurement
Strategy

Portfolio Energy
Optimization
Strategy

Final Report:
Corporate Engy
Plan
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2.1 About Town of Halton Hills
The Town of Halton Hillsis a lowertier o 3 %
municipality in the Regional Municipality of &
Halton, located in the northwestern end of the §

Greater Toronto Area, Ontario, Canadaith a
population of @,161 (2016). The largest
population centres are Georgetown and Acton.

The Town of Halton Hills has built a strong
reputation as a leader in energy and emissions
management. Development of high efficiency
new buildingsand an energy conservation ethos among staff andilfizg’ managers together with
implementation of renewable and alternative energy projects has brought quality of life benefits to
employees and residestvhile significantlyredudng utility costsassociated with Town operation¥he
efforts are directedand driven byan active Corporate Energy Team which consists of the Office of
Sustainability and departmental representatives.

2.2 Objectives of the0202025Corporate Energilan

In November of 2017, Town Council adopted emissions reduction targets whictoaian 80%
reduction in emissions by 2050More recently, on May 62019, Counciissued a Climate Change
Emergency Declaratioand set a goal to lmme a net zero municipality by 203@entral to this
commitment is leadership by example, with the Todemonstrating exceptional performance through
its own facilities, fleet and operations.

Achieving thisgoal requires aradical rethink of every aspect @lanning, procurement, design and
operations. Thenew Plan builds on successe® date, whileimplemerting actions todeepen energy and
emissiongeductionsand build organizational capacity to deliver and sustain improvemé&ash of the
strategies in tlk Panwas developedn consideration of this goaBuccessful implementationill benefit
current and future generationsand create prideand inspirationacross the communitythrough
deliveringmeasurable results

The Planwill also enable the Town to complete Milestones 4 and 5 of Beeleration of Canadian
a dzy A OA LBraftnarsi fo6 &lnate Protectio(PCP) Programwhile creating investment and
employment opportunities across the community.

2.3 Development of th020-2025Corporate Energy Plan

As part of thePlan development process the Town convened a project management team and a steering
committee. Tk steering committeewas comprised of members of the existing Corporate Energy
Management Team and oth@émportant stakeholders. This body met at key points throughout the
development process to provide input, subject matter expertise and feedbbackddtion to bi-weekly
project management meetingspnsultationwith department representatives gathed their input and
advice These focused,tiategy-specific meetings included twwith fleet operations one with asset
management and financend one with Halton Hills Hydro to discuss electric vehicle charging stations
and other collaboration opportunities. Sorporate Energy Plampdate workshop which included the
Corporate Energy Team as wellGarporate Servicagpresentativeswas held on Jun&8, 2019.
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2.4 Results from the Past 5 Years
The 2014 Corporate Energy Plan focused on lowering
GKS ¢26yQa yI GdzNI f 3raz St ScC
consumption, increasing the use dbw-carbon
technologies and supporting the use of renewable
energy.That plan set a goal of 16.7% energy intensity
reduction (electricity and natural gas usper square
foot of floor spae to account forgrowth in building
s & areas).In 2018, the Town prepared a comprehensive
Sommunity Energy Reportoutlining the status of the 85 actions
of the 2014 Corporate Energy Plaimcludingpriority
actions (20142015), mediurderm actions 2015
2017),andlongterm actions (20172019).

2018 Energy Report

To continue tis principle of transparengythe Town

is preparing a Current Conditions Report which
includes a review of energy use trends over the past

five years, as well as additional details projects
implemented andother actions undertaken to date.

The Current Conditions Report is expected to be
publishedalongwith this20202025/ 2 N1LJ2 N} 6S 9y SNHe& tfly yR gAftf oS

HALTON HILLS



https://www.haltonhills.ca/sustainability/pdf/2018%20Halton%20Hills%20Energy%20Report%20Card%2001_18.pdf
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Benchmarking shows thatthe 2 ¢ y Q a

odzAf RAy3a FNB NBfFGAQSt e
facilities owned by other municipalitigsee AppendixA: Comparison withOther Facilitieg. Ths good
performanceis attributed to a highlevel of operational practices. The further energy and emissions

2020-2025CORPORATE ENERGY PLAN

Sy SN

reductions presented in the Plan will come from equipment testing and upgrades, retrofits to

equipment and expandeduse of building automation The Corporate Energy Team andisset
Managementprogram are the cornerstones ofhe platform through which higher efficiency will be
achieved and sustained over tim&he strategy starts with an overview of the current and targeted

energy use intensities for the Town facilities. The combined costs, savings and incentives from the

recommended measures are summarized in the form of a cashflow model included at the #mnsl of

section.

The overall approach is summarized as follows:

w

Conclude thaesting andnvestigations intdhe existing geothermal systenasid get
them allworking as intended Developa corporatestandardfor future geothermal

installations in other builgf 3& ¢ KA OK | NB O2y&ad8ARSNBR SaaSydaalt

carbon reduction goals

Continuetargeted testingand analysiso determineoperating performance of building
systems and equipment and identify areas for improvement

Invest in retrofits and operatiwal improvementsprioritizing thehigh-savings potential
buildingsidentified in the Plan

Preparelow carbon design brieféseeAppendixF LowCarbon Design Brigfior existing
buildingsto ensure that no/low carbon options a®nsideredor every capital project
to avoid conventional designs for facility renewals and expansions anfbliltike
equipment replacements. Pilot this approach with the planned major retiovaf the
GellertCommunity Centre

Updatecorporate standard$o incorporate design (such as equipment selection and

system power density) and operational (such as HVAC scheduling and temperature set

point) standards

Set andmeethigh-performanceenergy and emissions targear all new buildings and
expansions
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3.1 2018Energy and Emissions Baseline Bndrgy Saving3otential
Tablel presents the 2018 energysa, costs, and greenhouse gas emissions for Town facilities.

Tablel Town of Halton Hills 201&ergy usecosts, and GHG emissions, by facility

Facility 201?5:\‘;;9)” = ﬁoHrﬁlfsmésg'zc’er;s 2018 Utility Costs ($)
Prospect Park Pavilion 60,846 $ 5,511
Electricity 33,976 1 $ 4,53
Natural Gas 26,870 5 $ 97
Acton Yard- Equipment Depot 136,412 22 $ 5,81
Electricity 16,535 0 $ 2,41]
Natural Gas 119,877 22 $ 3,40¢
Acton Library Branch 139,048 6 $ 16,36¢
Electricity 118,784 2 $ 15,554
Natural Gas 20,264 $ 812

Cedarvale Community Centre 200,344 34 $ 8,27]
Electricity 15,876 0 $ 2,80(
Natural Gas 184,468 34 $ 5,47]
District One Station (Acton) 372,736 48 $ 22,62¢
Electricity 128,440 3 $ 16,131
Natural Gas 244,296 45 $ 6,49]
District Three Statior HHFD HQ 335,270 23 $ 34,304
Electricity 235,068 5 $ 31,46(
Natural Gas 100,202 18 $ 2,844

District Two Station (Georgetown) 375,271 29 $ 35%7
Electricity 244,130 5 $ 32,06
Natural Gas 131,141 24 $ 3,61]
Halton Hills Cultural Centre and Library 743,218 20 $ 12349
Electricity 709,560 14 $ 122,644
Natural Gas 33,658 6 $ 1,15(
Town Hall 861,208 64 $ 112,95€
Electricity 578,520 12 $ 104,744
Natural Gas 282,688 52 $ 8,211
Robert C Aistin Operations Centre 1,315,482 171 $ 98,73(
Electricity 429,120 9 $ 75,581
Natural Gas 886,362 162 $ 23,154
Acton Arena 2,791,889 302 $ 266,63

Electricity 1,284,171 26 $ 227,534
Natural Gas 1,507,718 276 $ 39,104
Gellert Community Centre 3,641,765 523 $ 225,73¢
Electricity 888,438 18 $ 155,31§
Natural Gas 2,753,327 505 $ 70,418
Mold-Masters SportsPlex 6,042,825 648 $ 566,24
Electricity 2,811,451 56 $ 484,23(
Natural Gas 3,231,374 592 $ 82,014
Total 16,950,368 1,895 $ 1,522,687

10
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Sitespecific higkperformance energy targets have been developed for each facility based on
benchmarking against simildnuildingsA y G KS al @2 NEQ a S 3| ddtabiaSe. Thése £ £ Sy 3.
targets can generally be met through cedfective retrofits and good facility operations.

Table2 shows the energy, utility cost and emissions rethrs to be achieved through meeting these
targets and serves to quantify the overall savings potential through energy efficiency improvements
while identifying the highespotential buildings.

Table2 Energyuse, targets and savingspotential (sorted by GlGemissions reductiopotential)

2018 Total Target Total Total Energy  Total Energy GHGEmi§sions
Facility Energy_ Use Energy_ Use Savings Savings Reduct_lon

Intensity, Intensity, Potential, %  Potential, $/yr Potertial

ekWh/sf ekWh/sf (tonnesCO2¢
Mold-Masters SportBlex 38.26 24.06 37% $176,771 256.9
Gellert Community Centre 80.82 51.81 36% $27,508 204.0
Acton Arena 29.30 22.75 22% $22,688 102.7
RobertCAustin Operatios Centre 53.25 33.83 36% $39,754 58.4
District OnéeStation (Acton) 33.05 12.52 62% $12,550 345
District Two Station (Georgetown) 24.12 8.94 63% $22,236 26.3
Town Hall 22.17 15.05 32% $32,814 23.4
District Three Statioq HHFD HQ 22.38 8.94 60% $22,167 13.8
Acton Yard¢ Equipment Depot 54.99 25.89 53% $1,743 12.9
Cedarvale @mmunity Centre 14.22 9.28 35% $1,420 10.5
Halton Hills Cultural Centre and Library 14.83 9.75 34% $40,809 8.3
ActonLibraryBranch 16.02 9.58 40% $7,644 3.7
Prospect ParRavilion 12.71 7.08 44% $4,593 0.5

TOTAL $412,696 756

Note that numbers may not add up to totals due to rounding

3.2 FacilitySite Visits

Site visis were conductedat six Town facilities to confirmenergy targets, document equipment and
systems and identify the operational and retrafieasuregequired Facilities selected for the site visits

had highestimated greenhouse gas reduction potential. One facility with geothermal was additionally
selected, as this will be a key component of the carbon reduction strategy going forward. Halton Hills
Cultural Catre and Library was added to the list as it has potential for electricity savirss.six
buildings are as follows:

A Acton Arena
A Gellert Community Centre
A Mold-Masters Sport$lex

Yal@2NBQ aS3belGd / KEEE Sy3asS odaal 0 A éavents, bghhinarkingllnd @sFessiveity A OA LI
reports, onrgoing energy and water reporting, analytical tools, and awards and recognition.

11



TOWN OF HALTOHNLLS 2020-2025CORPORATE ENERGY PLAN

A Town Hall
A Halton HillsCultural Centrend Library
A District Three Statioqg HHFDHQ

3.3 Recommended Energy Efficiency Measures

This analysis identifies, assesses and prioritizes projects and develops implementation budgets to guide
the allocation of funding and resources. Projstel economic analyses across the portfolio link to the

Low Carbon Financial Srategy (Section 7)and supportevaluation of possible pathways to netero

energy for buildings. The aim is a phased implementation of deep energy retrofit and operational
strategies that can deliver economic, environmental and occupantlvetlg benefits.

Table 3 summarizes the recommended aasure types their estimated budget costs, savingand
paybacks The following subsections provide the details of recommended meastlinesoverall budet

for energy efficiency measures for all buildings is derived from the measure types, costs and savings for
the six audited buildingspplied across the whole portfoli@ummarieof measures proposed for each

of sixauditedfacilities are provided iAppendix B: Details of EnerBfficiencyMeasures

Table3 Summary of recommendeshergy efficiencyneasures by measure type

GHG
Electricity Gas Estimated Incentives  Pavback emissions
Measure type Estimated Cost ($) Savings Savings Savings ) ( Zars) reduction
(kWhlyear) (m3lyear) ($lyear) Y (tonnes
CO2e)
Lighting $353,387 340,669 0 $57,914 $34,067 55 6.8
HVAC & Controls Retrofits $2,082,243 1,277,223 258,688  $283,947  $179,460 6.8 521.2
Operations $110,478 175,200 102,499 $56,259 $38,020 1.3 199.9
Building Enveloge $105,728 64,366 14,068 $14,576 $9,250 6.6 28.2
Training $24,000 0 0 0 0 0 0
TOTAL $2,675,836 1,857,459 375,255 $412,696  $260,797 6.4 756

Note that numbers may not add up to totals due to rounding

3.3.1 Lighting

Independentlighting audits are recommended to ensure corrgebduct selectionlight levels and
power densities.The audits willavoid overlit spaces andenerally result in a reduction ifixtures,
ballasts, lamps and electricity usexd lower longterm maintenance costsThe audits record existing
fixtures, ballasts and lamps amsgecifythe most appropriate LED replacement. They measure existing
light levels and power densities (Watts/sf) for each space and the equivalent for the proposed
replacement. Power densities should generally fall betweerdMIWatts/sf for most space types.

% Window replacements at Town Hall (estimated cost of $160,000) are not considered for implementation within
the 5year term ofthis Planbut are in the Capital Plan
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The auditor will identify fixtures which are in poor condition and ech@eplacement and where re
circuiting is recommended to maximize the potential for scheduling and controls and connect excessive
emergency lighting fixtures to general lighting circuits.

3.3.2 Heating,Ventilation andAir Conditioning (HVAG@ndControls

Performance testing of all HVAC systems is recommended to establish operating flow rates, pressures
and power consumption. This applies to air handling and hydronic systems, dehumidifiers and domestic
hot water systemsand would includeeither trend logsfrom the building automation system or data
logging to determine how efficiently the equipment is operating in different seasénalysis of test
results identifies the specific system improvements necessary to deliver the savings in each building.

The testing also identies malfunctioning equipment in need of repair or replacementy aystem

design flaws, damage and leaks requiring refurbishmethich canupdate the Corporate Asset
Management program,be included in the retrofit projects or dealt withKiNR dz3 K (G KS ¢2 g
maintenance program.

Plant and equipment testing by specialized contractors, including boilers and refrigeration equipment, is
recommended to determine efficiency, operating performance and opportunities for improvement.
Ventilation rebalancing and refurbishment includes setting supply, return and exhaust air volumes to
match current requirementgogether with equipment and system repair and replacement as identified
by the testing contractor.

Installation of destratification fans in Higbay areas is recommendedhere they are not presently
installedto improve comfort and reduce space heating requirements by pushing warm air down from
the ceiling to the occupied zone.

Variable Frequency Drives (VFDs) are recommended for all fans arub puimich do not have them,
prioritizing larger motors with longer operating periods and significant daily and seasonal load
variations. VFDs typically provide the greatest electricity and utility cost savings in buildings and allow
accurate control of aitbws and air balance to avoid drafts, outside air infiltration and associated
occupant discomfort.

3.3.3 Process Equipment

Optimization of ice planefficiencyis centred on matching ice temperatur@nd thicknessto daily
programming requirementsand ensuring dicient compressor and pump operatiomhis work can
include replacement of controllers and sensors;bedancing pumps and fgrogramming operating
sequences, as well as correcting inefficiencies identified through teétimgently underway at Mold
Masters SportsPlexce plant)

Optimization of swimming pool equipment centres efficient operation ofthe dehumidifier and
circulating pump and on control sebints and programming. Inefficiencies identified through testing
will be corrected and water andpace temperature and humidity spbints maintained in accordance
with Town standard SeeAppendixE Sample Setpoint Policy for Podts a samplesetpoint policy for
poolswhichfocuseson reducing energy use as well as meeting standards for operation

3.3.4 Building Envelope
Thermographic scaof building exteriorsare recommended with the building under positive pressure
to identify elements with high conductive heat loss and excessive air leakage.
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Local draftproofing and reinsulation is implemented as necessary to reduce heat losses and improve
occupant comfort.

3.3.5 Buiding Automation Systems (BAS)

Installation of new BAS is recommended for every building which does not yet have one, beginning with

0KS fFNBSad TFFHOAtAGASAE KIGAy3d (GKS 3INBLFGSald SySNE
generally running effiently when compared against other municipalities, it will be difficulststain

high performance and achieve the further improvements without the benefit of current automation
technology. A new Town standard is recommended which specifies the levehciiohality (and

associated investment) required for different facility types and sizes. All systems will support archiving of

trend logs and remote access for monitoring and programming changes.

Integration of ice plant controls with the BAS and the T&win LINBE INJ ¥ a Ol RazZ Ay 3 3
implemented to streamline operations and maximize energy savifgisle4 summarizeghe proposed
BAS installationsipgradesandHVAC optimization costs

Table4 Summary of proposed BAifStallations,upgrades andHVAC optimization costs

Facility Name Estimated Costs Area sq ft Comments

BASdnstallation for HYA@quipment &web/central

Mold-Masters SportsPlex $362,000 151,000 control forice plant controlgincludes costs for
optimization)
Gellert Community Centre $226,000 38,000 Upgrade Trane Supervisory Control faodftop units

and install BAS that will include all the equipment
BASnstallation for HVA@quipment &web/central

Acton Arena $232,000 92,000 control forice plant controlgincludes costs for

optimization)

Robert Austin Operations Centre $95,625 25.000 Additional sensors to be |_nsta||ed, reset strategies
based on performanceesting

District One Station (Acton) $33,408 11,136 Mini BAS Installation for better controls and schedulir

Based on performance testinncludes additional

District Two Station (Georgetown $15,934 15,934 sensors recommissioning of the existirgystem and
implementation of optimization strategies

Town Hall $212,000 40,000 Additional sensors to be installeBAS installation

Additional sensors to be installekecommissioning of

District Three StationHHFD HQ $17,088 13,616 -
the existing system
Acton Yard Equipment Depot $10,000 2,400 BAS installation
Cedarvale Community Centre $34,500 11,500 BAS installation
Halton Hills Cultural Centre and Based on performance testing and implementation of
: $69,185 50,500 S 1y . .
Library optimization strategiesncluding BAS reprogramming
Acton Library Branch $68,850 9,000 Bageq on performar_me _testln_g and |mp|ementat|oq of
optimization strategies including BAS reprogramming
Prospect ParRavilion $14,400 4,800 BAS installation
TOTAL $1,390,990

Note thathnumbers may not add up to totals due to rounding

3.3.6 Geothermal Installations

Geothermal heating and cooling systems extract heat from the ground in winter and reject the heat
from air conditioning back into the ground in summer, providing efficient headimgdy cooling while
substantially reducing or eliminating use of natural gas and the associated greenhouse gas emissions.
This technology is considered necessary for the Town to meet its carbon reductionTgwaBown has

14



TOWN OF HALTOHNLLS 2020-2025CORPORATE ENERGY PLAN

4 existing installations, two iBistrict Three Station HHFD H@nd District Two Station (Georgetown)
and the other two in the Acton LibraBranchand the Halton Hills Cultural Cented Library

The fire station systemshave experienced severe operational problems from the outsetudeg
equipment failure and replacement. Investigations have led to addition of supplementary heating and
cooling plant, and these systems do not provide the intended heating and cooling efficiencies.

Geothermalsystemsare a central strategy for meeting KS ¢ 2 6y Qa O NDRugher N@BkR dzO G A 2y
is recommended onall four existinginstallationsaimed at maximizing performance and developing

design and operational standards for future installations in other Town faciliteesting includs pump

flow rates and hydronic balance as well as daigging system operaih in different seasonsDesign

schematics and capacities and operation of heat punvjisbe documented.The fire station systems

need tobe repaired or replaced to meet the particular opéng requirements of this building typé&

preliminary budget allocation of $100,000 is proposed for this testing, investigatiocumentation

analysisand training,whichwill lead to a best practice application, design and operations guide for use

with existing and future installations

Future costs for geothermal system upgrades and possible replacement have not been determined or
included in the PlarExternal funding from governments and utility companigi$ supportthiswork.
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3.4 Phasing o¥Work andAnnuallmplementationCosts
The tablebelow presentsaninitial distribution of project costs over theyear termof the Plan

Table5 5-year implementation plan

Category TE;:ES;ZL Measure Type Facility Name Eéggﬁgd :;rol \;:azrlz Y;a;r; Y;a;r: Y;e;rf
Mold-Masters SportBlex $9,060 //////////////% //////////%W////////// ////////
Acton Arena w0 | wsw |
Robert C Austin OperatisiCentre $3,000 //////////////%///////////% /////////// ////////
Lighting Audits District One Station (Acton) $2,673 //////////////%//////////%///////////////////
District Two Station (Georgetown) $2,868 ///////////////%//////////%///////////////////
District ThreeStation- HHFD HQ $2,451 //////////////%//////////%////////////////////
Lighting $353.387 Acton Library Branch $2,700 //////////////%//////////%///////////////////
Y Mold-Masters SportBlex $181,200 ///////////%/////////%////////%////////

Acton Arena $55,200 / ////%///////////%//////////%///////// $55,200

Lighting Robert C Austin OperatisiCentre $18,000 //////////////%/////////%//////////%///////// $18,000

Projectss | District One Station (Acton) $8,018 o . . @ 9  JIE&&

Re,\c/lc;rggljerzgged District Two Station (Georgetown) $8,604 W M M/
District Three StatioAHHFD HQ $7,353 W M M M
Halton Hills Cultural Centre and Library $36,360 ' /MWW
Acton Library Branch $4,320 . % WW
Mold-Masters SportBlex $24,000 $24,000 MMMM
Gellert Community Centre $16,000 $16,000 Mmmm
Acton Arena $14,000 s @@ @ $§[ O 5O
CHc\)/rft\r(c:)IiL $2.082,243 Peero\r/rﬁgnce Robert C Austin OperatisiCentre $9,500 $9,500 Mmmm
Retrofits Testing District One Station (Acton) $4,454 $4,454 W M M

Town Hall $15,350 $15 350 //////////% //////////% o > ‘"
ActonYard- Equipment Depot $5,000 ////////////// ,
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Category ng :ES&ZL Measure Type Facility Name Eéggii)d zzzrol Yzza;rlz Y;e;r; Y;j: :?2;5
Prospect Park Pavilion 1500 77”" /) ) suso0o 777 )
Mold-Masters SportBlex $615,768 $153,942 //////////
Gellert Community Centre $244,000 | $122,000 | $122,000 //////////% /////////// ////////
Acton Arena | | $254,080 $76,224 $76,224 o <
ncs | Disticrons stton acion sosss | ssoama | % g
%ontr?_ls TownHall $253,800 | $126,900 ///////////% o <.
etrofit I acton Yard Equipment Depot suze 777 //////////% o <
Cedarval.e Community Centre . $41,630 //////////////% //////////% /////////// ////////
ActonLibrary Branch $79,;§90 , $39,945 I $19,973 $19Y973 ////////////////////
Prospect Park Pavilion $30,624 //////////////%%//////////% //////////% ///////////
System District Two Station (Georgetown) //////////% /////////// ////////
Evg'g;tg';” *+ | District Three StationHHFD HQ $100.000 $20,000 $80,000 ////////%///////////////////
Specification | Halton Hills Cultural Centre & Library %/////////%///////////////////
development | acton Library Branch ' ///////////%////////////////////
Optimization of District Two Station (Georgetown) $36,768 //////////////%W//////////%////////////////////
Systems District Three StationHHFD HQ $29,989 W W $29,989 W M
ce Plant Mold-Masters SportBlex $36,995 WWW
Gellert Community Centre $$7,;300 WMM
I?u\iledliop? $105,728 EBnu\i/Iedlic?ge Robert C Austin OperatisiCentre $5,000 //////////////%//////////%///////////////////
District One Station (Acton) $2,227 //////////////%//////////%///////////%,/////////////
District Two Station (Georgetown) $3,187 //////////////% ///////////%:////////////// ////////
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Estimated - Estimated Year 1 Year 2 Year 3 Year 4 Year 5
TotalBud Measure Type Facility Name
otalBudget Cost (3) 2020 2021 2022 2023 2024

District Three StationHHFD HQ $2,723 //////////////%//////////%///////////////////
Acton Yard Equipment Depot $2,400 //////////////%//////////%%//////////%////////

Category

Cedarvale Community Centre 230 7" ///////////%%/////////%/////////
Halton I.-|ti)lls CulturthCentre and Librar zlo,loo oo ' //////////% /////////// ////////
Prospect Park Pavilion $2,;100 o . . //////////% ////////

Training $24,000 | Staff Training sa000 7777 ) s2000 | /////////// o

$2,675,836 TOTAL $2,675,836 $739,079 $565,830 $517,986 $446,702 | $406,240
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3.5 Financial Forecast

3.5.1 Utility Cost Forecast

Figure2 showsthe 10year annual utility cost forecastrthe¢ 2 6y Q SEA A GAY I ,MBBANI F2 A 2
and without implementation of the recommended energy efficiency measurebased on
implementaion as outlined in thgrevioussection.

Figure2 Utility cost forecast over the next 10 years

10-Year Utility Cost Model
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With current utility price escalation forecasts, thie2 & Jarih@al utility costs can bexpected to rise
from $147 million in 2018 to $2A7 million in 2028, for a tetyear total spendof $18.8 million.
Implementation of the measures recommendedder the Portfolio Energy Optimization Strateigy
projected to lower that expenditure bglmostto $4 millionover 10 yeas.

3.5.2 CashHow andinternal Rate of Return

The cashflow model ifrigure3 and Table 6 below includesenergy efficiencyproject coss, energy
savings andutility incentives, togeter with an allowance of $50,000/year for external resources
required to supportimplementation (Implementation Supportosty. The model provides an internal
rate of return 0f9%.
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Figure3 Cashflow model

10-Year Cashflow Model
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The 1Gyear costs,savings, and incentivesncluding costinflation and utility price escalationare
summarized belowFinancial model assumptions are included\ppendixC. Data Assumptions

Table6 Cashflow model

Y1 Y2 % Ya Y5 Y6 Y7 Y8 Y9 Y10 Total
Project costs ~ $747,508  $585355  $524,073  $483,115  $452,254 $0 $0 $0 $0 $0 $2,792,395
Implementation
cpport costa | $50000 851,250 $52,531 $53,845 $55,191 $0 $0 $0 $0 $0 $262,816
Tolcost  ¢7q7508  $636,605  $576,604  $536,950  $507,445 $0 $0 $0 $0 $0 $3,055,211
(with inflation) ’ ’ ’ ' ' e
Incentives $12,787  $53,530 $58,151 $50,973 $50,674  $34,681 $0 $0 $0 $0 $260,797
Savings $20232  $109,223  $208,809  $306,743  $432159  $527.452  $554,443 $582,507 $610,426 $639,896  $3,001,980
Incentives +
Savings $33,010  $162,753  $266,961  $357,716  $482,834  $562,133  $554443 $582,507 $610,426 $639,896  $4,252,777

Cumulative Net

Cashflow -$764,579 -$1,238,432 -$1,548,075 -$1,727,318 -$1,751,929 -$1,189,796 -$635,353 -$52,756 $557,669 $1,197,565

Net Cashflow  -$764,579  -$473,853 -$309,644 -$179,243 -$24,611 $562,133  $554,443 $582,597 $610,426  $639,896

Note that costs and savings include escalation rates as listégpendixC Data Assumptions
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3.6 Performance Indicators

The Town is already tracking its energy and environmental performance and reports on progress
internally and externally. Théollowing additional performance indicators areecommendedas the

most relevant, easily managed and measured metrics that will be effective over the long term.

a.

®ooo

Monthly energy data tracking already being done

Energy savingsmeasuring progress against targets on an annual basis ($ cost savings)
Numberof buildings/systems under BAS control

Targeted number of energy efficiency measures achievebprogress vs the target
Greenhouse gas emissions reduction (absolute, %)
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On May 6, 2019, Town Council issued a Climate Change Emergency Declaratiociutiatl a goal of
becoming a net zero municipality by 203Wse of lowcarborrenewable energywill help move the
Town towards the achievement ofthat goal Ontario has the advantage of lewarbon electricity,
shifting the focus of carbon reduction programs to natural gas and gasoline. The heart of tbarkmn
energy supply strategy is to minimize, and where practical elitejneombustion of fossil fuels in
buildings and vehicles (addressedSection5). With the current low price of natural gas, hfgcle
economic anbysis which factors in future expectations foarbon pricingis necessary to make the
business case.

4.1 Onsite RenewablRecoverabldnergy

¢ KS ¢2gyQaisenerybeficiechdlX 2 NAYi® { éuBenttsystérys@id existing buildings
as efficiem as possible; which offers a good return on investmemiddng onsite energy recovery and
renewable energyis initially more costly and generally provides lawer return on investment
particularly for existing buildingsAdvances in technology togethetith carbon pricing and utility rate
escalation can be expected to improtieese economics over time.¢ K S ¢ ustain@kility policies
can direct their inclusion in new buildings and major renovations amel regularly upated as
technology and economiconditions changeas discussed in Secti@r2. Standalone renewable energy
projects should be evaluated alongside other opportunities based on their -effgctiveress in
delivering GHG emissions reductions.

4.1.1 Heat Recovery

The first stage of lowearbon energy supply in buildings is to recycle internally generated heat. Electrical
rooms and computer suites, dehumidification of pool enclosures and ice rinks and hésdrdéiom
refrigeration compressorgalready in place for new arenaaje natural candidates. Recovering heat
from exhaust air and wasteater dischargecan also be consideredvhere heating and ventilation
systemsare redesigned wherever practical to reavheat which is now discharged to drain or to
atmosphere. Absource heat pumps, which extract heat from outdoor aandisplace gas consumption

in HVAC units and to replace window air conditioners and local electric heaters.

4.1.2 Geothermal

The Town already uses ground-source heat pump (GSHP)nstallations, which extract heat from the
ground during the heating season and replace it in summer with the heat output from the air
conditioning cycleGSHP technologhyrings the added benefit of more efficient air conditioning which
lowers peak electrical demand in summer montBsudies to date indicate that ground conditions in
Halton Hills are favourable f@SHHmnstallations.

To further reduce gas consumption, GSHPaifetions should be considered for all buildings. For
existing buildings, this will call for deep retrofits where the existing HVAC system would be replaced with
heat pumps and a geothermal field of horizontal or vertical boreholes. Such retrofits falleuhe

scope of this plan and their costs are not included in the financial forecast. Given the cost of GSHP
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installations, the most economically viable applications will be where substantial parts of the existing
system have reached end of life and aled replacement costs offset the capital investment in the
project, or in new construction projects.

4.1.3 Solar Photovoltaics

There is limited potential for generating substantial amounts of energy through solar photovoltaics on
rooftops of Town facilities du® high coss andthe invasive naturef retrofitting existing buildingsvith

solar arraysNo new facilities are currently planneder the next 5 years, buhe Townshouldconsider
requiring that every new facility either include solar PV generatioteosolafready with the necessary
wiring. This requirement can be extended to the wider community, beyond Town facilities (and beyond
the scope of this Corporate Energy Plan), and opportunities can be explored to provide incentives to the
community to ircrease solar energy generation.

The Town recently completed a solar streetligigtpilot project in partnership withAVenjiang Halton
Hilla Sister Cityin China The Towrwill continue to take advantage of such partnerships as and when
the opportunity aises.

Rooftop solar photovoltaic systems have been installegifacilities at the Town of Halton Hills, as listed
in the table belowandgenerat approximatelyl megavatt (MW) of electricity per yeaiThis can power
between 150; 210 homes per year.

Table7 Halton Hills Community Energy CorporatioBolar Array System Data

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec (13\5?)

11620 Trafalgar, Robert C Austin Operations Cent(@00 kW FIT 4)0

2017 16,713 16,093 11,154 6,420 4,721 55,101

2018 6,232 6,136 14,475 13,776 19,334 18,304 19,498 15422 13,133 8,151 3,637 3,761 141,859

2019 6,568 6,277 11,860 12,117 13,058 16,643 66,523
Subtotal 263,483
221 Guelph St, GeorgetowgMold-Masters SportsPlex450 kW FIT 3)0

2017 0

2018 13,019 20,559 58,518 62,432 89,455 86,094 92,503 70,225 53,835 31,719 10,721 12,893 601,973

2019 20,754 20,729 41,229 52,667 66,507 86,619 288,505
Subtotal 890,478
415 Queen StActon - Acton Arena(200 kW FIT 40

2017 40,513 41,901 37,028 22,842 11,406 8,845 162,535

2018 11,305 11,829 33,754 34,283 48,948 47,546 51,032 39,856 31,039 18,008 5,245 6,309 339,154

2019 12,730 10,184 26,657 26,468 36,794 47,658 160,491
Subtotal 662,180

Total since installation: 1,816,141
2018total: 1,082,986
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4.1.4 SolarThermal

Where practicalpew buildings and major renovations will be designed with sdating ventilation air
Ayihalr1Sa dyiR ¢qd aaNBKNSF GAy o

Solar thermal will be considered for new and existing domestic hot water and pool water heating

applications where the lifeycle economics, including utility incentives and forecast carbon pricing,
make sense.

4.1.5 LowCarbon Design Brief

The LowCarbon Design Brigé a new approach recommended to ensure all capital projects fully
consider leastarbon options and avoid likier-like equipment replacements and conventional design

It presents theconcept, schematic design and placdpacitiesof near or net-zero new building®or

those about to undergo a majoplant replacement orrenovation For new buildingsand major
renovations, itwould ¥ 2 NY LIt NI 2F (G KS RS &dv&igtinglioGilting Qtavouldl Ge2 LIS 2 F
prepared inadvanceof major plantand equipment replacementsThe Low Carbon Design Brief is
described in more detail in Appendix F

4.2 Alternaive Carbon Reduction Approaches

The Town has an option to supplement onsite renewable energy genenattbrprocuring renewale

energy through arrangements such asyer purchase agreementendrenewable energy creditBased
oncurrentemissionsj KS SadAYFiSR O02adG F2NJ OFrNbz2y 2FFasSaa az
be in the range 0$125,0® ¢ $145,000 a yearThe® expenditureswould be significant andwill only be
consideredonce the opportunities to optimizeenergy efficiency andnsite renewablesand heat
recoveryare exhausted.

Virtual net metering is a good strategy to encourage production and purchasirgnefvable energy
within the community. Currently, this strategy is not available to Halton Hills Hydro due to regulatory
restrictions. As and when changes to the regulations are considered, this strategy could become
available Althoughbeyond the scope ahis Corporate Energy Plan, opportunities can be explarital

the Halton Hills Hydrdo provide incentives to the community to increase solar energy generation.

4.3 Performance Indicators

The Town is already tracking its energy and environmental performancereports on progress
internally and externally. These additional performance indicators are strategically chosen as the most
relevant, easily managed and measured metrics that will be effective over the long term.

a. Renewable energy targets establishétigf total energy from renewable sources) and
progress against targets measured
{KFENB 2F ¢2¢6y FLOAfAGASAQ G20Frf SySNHe& dzasS G
c. Share of existing geothermal systems working optimally or # of facilities running on
geothermal
d. Gasuse reduction ($ cost savings, %)
e. Greenhouse gas emissions reduction (absolute, %)
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As part of the connected strategies to address energy and greenhouse gas emissionsywi@Gerbon
Mobility Strategy builds upon current imatives, fleet management and draft Corporate Fleet
Management Stratedito address the replacement of current vehicles wiitv-carbonalternatives, and
reduce fuel consumption and emissions in current fleet vehicles and employee commuting. This strategy
also looks at the links and interrelationships with other proposma-carbonstrategies,including the
Green Development StandardSorporate Sustainable Building Polieyd Community Energy Plan.

This strategy has been developed in consultation with theublic Works Fleet Coordinator, Senior
Sustainability Planner and Energy Coordinafbransit SupervisprManager of Transportation and
Development Engineerin@orporate Asset ManagegouthWestern Energy Business Service Manager,
and President and Chi&ixecutive Officer of Halton Hills Hydro.

5.1 Background

¢CNF YyALRNIIFGA2Y A& NBaLRyaAot S* add2oNd ofthe areag Where | Yy I RI €
emissions are increasing year over year. Internal combustion engine vehicles produce greenhouse gas
emissias, as well as consume noenewable resources and create health risks associated with tailpipe
pollutants such asarbon dioxide, methane and nitrous oxide

On May 6, 2019, the Town of Halton Hills Town Council issise@€limate Change Emergency
Declaraion outliningthe need to reduce overall emissions to zero by 2030, with specific references that
impact theLowCarbonMobility strategy, including the following:
T ¢NIyardAazy GKS ¢2gyQa FfESSi G2 St SOGNRO @SKA Of
1 The Town encourage staff and the public to switch to-iugehicles by installing more EV
chamging stations at Town facilities beginning with Town Hall, and further strategies (such as

preferred parking spots) be considered to encourage the switcledtrieland high efficiency
vehicles by the public.

The Town of Halton Hills owns, operates and maintains approximately 213 vehiotesother
equipment for the Recreation and Parks, Fire Services, and Transportation and Public Works
Departments. These vathes are essential to maintain roads and parks, manage water and sewer
services, and provide many other community serviddse large majorityof vehicles are poweredy

diesel fuel ogasoline

In 2018, fleet vehicle use made up 31.7% (1,298 tonnes @e)COf the ¢ 2 g Y@e&nhouse gas
emissions. Employee commuting made up 17.2% (702 tonnes of CO2e). The most recent breakdown of
greenhouse gas emissions by sector is as follows.

® The Town of Halton Hills Corporate Fleet Management Strategy Draft Submission March 13, 2019 by GM Blue
Plan Engineering

* Greenhouse gas sources and sinks: executive summary (B&p8://www.canada.ca/en/environmat-climate
change/services/climatehange/greenhousgasemissions/sourcesinksexecutivesummary2019.htm)

25



TOWN OF HALTOHNLLS 2020-2025CORPORATE ENERGY PLAN

Figure4 Town of Halton Hills Greenhouse gas emissinsector (201%)

As the town has grown, the fleet size has increasletig withgreenhouse gas emissiogsvith a 26.5%

(272 tonnes CO2e) increase since the baseline year of the previous Corporate BepEngy(2013). As
the population of the Town is expected to continue to grow over the next(byears, aided by the
planned Vision Georgetown development, the mobility segment of emissidhsontinueto increase

as Town services expand, employee numbiesand more fleet vehicles are required.

The Town has already taken substantive steps to address fleet and commuting emissions. New vehicles
are required to be multdza S | y 48 A & Qtessfallest vehicle possible to do the job required.
Dieselvehicles use biodiesélel blendswith 20% biodiesel (B20) in the summer and 5% biodiesel (B5) in
the winter’. An electric ice resurfacing machine for the ice rinks has been tested. Electric Vehicle (EV)
charging stations have been installed with 14 deas at MoldMastersSport$lex, 2 chargers at Acton

Arena and 2 at the Halton Hills Hydro Administration building.

5.2 Approach

The following builds on current successes and existing practices, as well as the recently completed
Corporate Fleet Managementr&tegy, to redue greenhouse gas emissions from fleet and commuting
vehicles.

The primary focus is on making the best of what the Town already owns, setting up organizational
structures and processes and developing an integrative plan with set ghdgdsis particularly critical for
low-carbon mobility, as achieving these goals will take time. -takkon vehicle technology is
developing rapidly but currently there is limited or no product availability for most types of fleet
vehicles. Current stocls ioften in testing stages, only produced by a few manufacturers, has limited
features or models and high purchase priceSome automakers and stamtips are committed to
producing electric fleet vehicles but the vehicles will not be available for a fewsy&8hen they

® Source: 2018 Inventory for Town of Halton Hills

6. A2RASaStf A& RAS&St TFdzSt YIRS FNRY QSHESsafe,0f S 2Af &4z
biodegradable, and produces less air pollutants than petrokumda SR RA Sa St ¢ 6 { 2dz2NDOSY | {
https://www.fueleconomy.gov/feg/biodiesel.shtril

" https://sustainability.ups.com/media/UPS_GreenBiz_Whitepaper_v2.pdf

26

5

3
S






































































































