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EXECUTIVE SUMMARY 

In Spring 2024, the District of Central Saanich issued a Request for Offer (RFO) to complete an Energy 

and Emissions Fleet Assessment. This initiative aims to provide guidance and recommendations to aid 

the District in assessing its fleet and providing direction to meet climate action goals. These climate 

goals include emission reduction targets of 45% by 2030 and 100% by 2050. 

A comprehensive fleet assessment was conducted, identifying areas of strength and opportunities for 

improvement. The fleet size and utilization were rated as "good" or “excellent” with other areas of fleet 

composition, average vehicle age, useful life targets and data tracking recommended for improvement. 

Data tracking is likely to improve as an analyst has already been hired and tracking fleet data is part of 

the role, but it’s too early to confirm improvements as part of this project. 

To develop an emissions reduction and EV transition strategy, extensive research and analysis was 

conducted. This included the formulation of EV transition plans for the next 10 years, infrastructure 

assessments, reviews of alternative fuels, and review of industry best practices. Financial considerations, 

such as leveraging carbon credits and incentives, were also explored. 

The resulting strategy balances technology readiness, financial impacts, operational risks, and emissions 

reductions. It focuses on three core components: 

1. Optimized Transition Scenario for EV adoption 

2. Renewable Diesel 

3. Incentives and Carbon Credits 

This approach positions the District to meet or exceed its emissions reduction targets of a 45% reduction 

by 2030, but longer range projections only predict a 95% reduction by 2050. A financial analysis for the 

2025–2035 period revealed the potential for significant cost savings. The net present value of fleet 

replacements is projected at $28.9 million under current practices and technologies but drops to $25.7 

million with the optimized scenario—yielding potential savings of $3.2 million. 

To support implementation, a detailed list of 19 recommended actions has been developed, providing a 

clear roadmap for the District to work towards emission reduction goals.   
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DEFINITIONS AND ACRONYMS 

BEV – battery electric vehicles 

CFR – Clean Fuel Regulation (Canada) 

DCFC – DC Fast Charger 

District – The Corporation of the District of 

Central Saanich 

EV – Electric Vehicles 

EVSE – Electric Vehicle Supply Equipment 

(Chargers) 

FCEV – Fuel cell electric vehicles 

FCM – Federation of Canadian Municipalities 

FIMS – Fleet information management system 

FUS – Fire Underwriters Survey 

GVWR – Gross Vehicle Weight Rating 

HEV – Hybrid electric vehicles 

ICE – Internal combustion engine 

kWh – Kilowatt hours 

LCFS – Low Carbon Fuel Standard 

MCS – Megawatt Charging Standard 

NPV – Net present value 

PHEV – Plug-in hybrid electric vehicles 

RFO – Request for Offer 

SOC – State of charge 

TCO – Total Cost of Ownership 

ZEV – Zero Emission Vehicle 

ZEVR – Zero Emission Vehicle Regulations 
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1. INTRODUCTION 

In Spring 2024, the District issued an RFO for Energy and Emissions Fleet Assessment. The primary aim of 

this RFO was to invite proposals from reputable consulting firms capable of offering guidance and 

recommendations to aid the District in assessing its fleet and providing direction to meet climate action 

goals. Additionally, the consulting firms were expected to develop a plan that meets the BC Hydro EV 

Ready Fleet Plan Incentive requirements. Through the evaluation process, Innotech Fleet Strategies Ltd. 

was chosen to complete this work and provide the District with guidance to meet emission reduction 

targets. The methodology and approach are intended to effectively balance risks and pave the way for a 

successful strategy and a list of detailed recommendations.  

 

2. BACKGROUND 

The District is located in the Capital Regional District on Southern Vancouver Island, British Columbia 

and consists of a population of approximately 17,000. It includes both coastal and rural areas spread 

over a small region of 41 square kilometers. The in scope fleet consists of 67 heavy-duty, medium-duty, 

and light-duty vehicles and operations include typical municipal services, fire and police and exclude 

PEMO services that are shared with Sidney and North Saanich. The District completed its Climate 

Leadership Plan in 2020, which includes objectives to transition its fleet to electric or to low emissions 

vehicles.  A target has been set to reduce emissions by 45% by 2030 and 100% by 2050.    

The intent of this project is to provide an energy and emissions assessment and recommend a future 

forecast for the fleet to help the District meet its emissions target.  Specifically, there are five core items 

in scope for this project which include: 

1. Develop an EV transition plan meeting the BC Hydro EV Fleet Ready Plan requirements; 

2. Review alternative or low carbon fuels that may help to meet emission reduction targets; 

3. Review of Fleet Management best practices such as behavioural and/or policy-based initiatives; 

4. Review planned growth of the fleet as a result of new service offerings or improved service 

offerings, or other initiatives not considered “Business as Usual”; 

5. Outline potential profits/revenue from Low Carbon Fuel Credits; 

 

http://www.innotechfleet.com/


 

The District of Central Saanich – Energy and Emissions Fleet Assessment 

 

Project 2024-P28 www.innotechfleet.com  2 | P a g e   

2.1 ALIGNMENT WITH FEDERAL AND PROVINCIAL GOVERNMENTS 

Aligning with market sentiment and government 

policies, many fleets are setting aggressive carbon-

reduction targets.  The Government of Canada has set 

a mandatory target for all new light-duty cars and 

passenger trucks sold to be ZEV by 2035, with interim 

targets of 20% by 2026 and 60% by 2030.  In addition, 

the Canadian government has set a target of 35% for 

all new medium and heavy-duty vehicles to be ZEV by 

20301 and will develop ZEV regulations for 100% by 

2040.  However, some vehicles and operations, such 

as emergency services, are expected to be exempt.   

The Province of British Columbia has developed a 

similar target, with some key differences, to advance 

ZEV adoption in the interim.  These include a Zero 

Emission Vehicle Regulations (ZEVR) governing the 

implementation of light-duty ZEVs with targets of 26% 

by 2026, 90% by 2030 and 100% by 2035.  They are 

currently working on developing similar regulations 

for medium and heavy commercial vehicles2.  These targets have resulted in increased funding for 

numerous carbon-reduction initiatives across Canada.   

 

 

 

 

 

1 “2030 Emissions Reduction Plan – Transportation,” Government of Canada, accessed at 
https://www.canada.ca/content/dam/eccc/documents/pdf/climate-change/erp/factsheet-06-transportation.pdf 

2 “Zero Emissions Vehicle Act,”  Province of British Columbia, accessed at 
https://www2.gov.bc.ca/gov/content/industry/electricity-alternative-energy/transportation-energies/clean-
transportation-policies-programs/zero-emission-vehicles-
act#:~:text=The%20ZEV%20Regulation%20is%20now,B.C.%20to%20meet%20consumer%20demand 

http://www.innotechfleet.com/
https://www.canada.ca/content/dam/eccc/documents/pdf/climate-change/erp/factsheet-06-transportation.pdf
https://www2.gov.bc.ca/gov/content/industry/electricity-alternative-energy/transportation-energies/clean-transportation-policies-programs/zero-emission-vehicles-act#:~:text=The%20ZEV%20Regulation%20is%20now,B.C.%20to%20meet%20consumer%20demand
https://www2.gov.bc.ca/gov/content/industry/electricity-alternative-energy/transportation-energies/clean-transportation-policies-programs/zero-emission-vehicles-act#:~:text=The%20ZEV%20Regulation%20is%20now,B.C.%20to%20meet%20consumer%20demand
https://www2.gov.bc.ca/gov/content/industry/electricity-alternative-energy/transportation-energies/clean-transportation-policies-programs/zero-emission-vehicles-act#:~:text=The%20ZEV%20Regulation%20is%20now,B.C.%20to%20meet%20consumer%20demand
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2.2 PROJECT APPROACH 

The project was divided into three distinct phases, which are shown below in Table 1.   

Table 1:  Project phases 

 Phase 1 
Baselining and Needs 
Identification: 

Phase 2 
Emissions Reduction Plan 
Development 

Phase 3 
Project Completion 

Key 
Activities 

 

• Meeting 1 – project 
kickoff 

• Collection of Fleet and 
Facility data 

• Meeting 2 - Fleet 
operations discovery 

• Meeting 3 - Facility 
operations discovery 

• Analyze fleet profile 
and performance 

 

• Complete an electrical 
infrastructure 
assessment including site 
assessment 

• Develop an EV transition 
plan 

• Develop an 
infrastructure plan and 
charging plan 

• Identify opportunities for 
alternative fuel use to 
lower emissions. 

• Identify industry best 
practices for behavioural 
and policy initiatives 

• Meeting 4 – review of 
findings and draft 
recommendations 
 

 

• Completion of final 
report, findings and 
recommendations. 

• Completion of BC Hydro 
EV Ready Fleet Plan 
Workbook 

 

Deliverables  

• Draft fleet replacement 
plan including EV 
transition and 
emissions profiles 

 
• Draft emissions 

reduction plan including 
EV transition, 
infrastructure, low 
carbon fuels, industry 
best practices. 
 

 

• Final Report and BC 
Hydro workbook. 

 

This work program was carefully developed to meet the District’s requirements and follows a multi-

disciplinary approach consisting of three phases. Throughout the process, there is ample opportunity for 

input and review from District staff which ensures a strategy that is developed with consideration for 

any unique District needs. This approach is designed to improve alignment and communication and to 

ensure that the recommendations are realistic and reasonable. 
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3. OPERATIONAL ASSESSMENT 

Numerous workshops were held with District staff to gain insights into the District's fleet and 

operations. Representatives from various departments, including Public Works, Parks, Finance, Fleet, 

Facilities, and Climate Action, participated in these workshops. During the sessions, District staff 

provided an overview of the current fleet, the usage of vehicles, maintenance practices, budgeting 

processes, fleet replacement practices, EV transition readiness, and current challenges.  

In addition to the workshops, various documents and datasets were provided, and site visits were 

conducted. The fleet-specific documents and data included a list of vehicles with basic descriptions, 

high-level specifications and configurations, and annual utilization. Other documents included 

information on facilities and electrical infrastructure, such as BC Hydro consumption data. Site visits 

were conducted at multiple locations, including Public Works, Fire Hall, and the Municipal Hall, to review 

electrical infrastructure. 

 

3.1 CURRENT FLEET AND OPERATIONS 

The in-scope fleet consists of 67 vehicles largely used for Public Works, Parks, Police and Fire.  The 

vehicles include cars, police cars, pickup trucks, medium-duty work trucks, dump trucks, fire trucks, 

tractors, mowers and other similar vehicles.  A full fleet list can be found in Appendix A:  Fleet Listing.     

These vehicles are used to support services including underground utilities (water/sewer), roads, parks, 

police, fire, engineering and general municipal use, which are all common services provided by most 

municipalities.  Embedded within these services are a mix of capital projects and maintenance services.  

The District focuses on maintenance services which would include tasks such as sewer flushing, road 

patching, mowing, snow clearing, etc.  Most capital projects are contracted out, which is common for 

municipalities, and the District is in alignment with its peers with this approach.   

  

3.2 COMPARISON TO INDUSTRY PEERS 

The District’s fleet size and general fleet management practices were compared with several other 

municipalities in BC and across Canada.  This comparison considered the District’s geographical size, 

population, unique topography, and weather-related requirements.  Where required, it was normalized 

to ensure a consistent comparison.  The scorecard for this comparison is shown in Table 2 with each 

category further detailed below.   
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Table 2:  Fleet Assessment Scorecard 

Category Rating 
Central 
Saanich 

Industry 
Peers 

Normalized Fleet Size  Good 36 39.5 

Fleet Composition Fair   

Average Age Fair 11 9 

Average Annual Mileage Excellent 11,700 km 7,800 km 

Useful Life Targets Fair 4-25 5-15 

Fleet Data Tracking Fair   

 

Normalized fleet size – This is a comparison to other municipalities with similar populations.  The 

District’s normalized fleet size is 36 which is less than the 67 vehicles in scope for this project.  The 

lower normalized fleet size is attributed to the fact that it only considers the subset of vehicles 

used for comparable services to industry peers, excluding vehicles like Police vehicles, Fire vehicles 

(which are largely governed by the Fire Underwriter’s Survey), and equipment such as backhoes 

and tractors, which exhibit high variability among peers. 

Fleet composition – The composition considers the make, model, year, and type of vehicles.  A 

fleet should strive to have as many similar vehicles as possible, while still balancing this with 

operational needs.  For example, and not specific to the District, a fleet with a 2019 Ford F150, 

2020 GMC 1500, and 2021 Dodge 1500 does not score well on fleet composition.  These vehicles 

have distinct requirements for parts, repair methods, warranty service, and operator familiarity.  

The District has a relatively high variability in vehicle makes and models for the same vehicle 

classes and would benefit from a purchasing strategy that focuses on a single vehicle make/model 

for a given number of years within a specific vehicle class.  

Average age – The average age of the fleet is slightly older than comparable municipalities.  An 

older fleet generally results in decreased reliability, increased maintenance costs, higher emissions 

and outdated productivity and safety features. 

Average annual mileage – The average annual mileage is excellent and an indicator of healthy 

and effective utilization.  While it's significantly higher than municipal peers, it’s not high enough 

to indicate that additional vehicles are needed or that the overall mileage on vehicles is too high.  

Vehicle useful life targets – The District provided useful life targets are generally within a few 

years of industry standard targets, however, there was lack of consistency among vehicles of a 

http://www.innotechfleet.com/
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similar class.  Development of a consistent forward looking document such as a fleet policy or 

tangible capital asset replacement schedule is recommended.  It’s also noted that the age at which 

vehicles are actually replaced differs from the useful life target.  As a result, the useful life target 

has a rating of “Good” whereas the average age has a rating of “Fair”.  

The Fire fleet has a completely different benchmark to follow for useful life targets.  The Fire 

Underwriters Survey (FUS) defines the life for apparatuses throughout Canada and the US and is 

linked to insurance rates, which provides a strong case for Fire departments to follow the 

recommended life3.   

Fleet data tracking – The fleet data category encompasses the centralization and thoroughness of 

information relating to the District's vehicles. Basic data typically includes vehicle specifications, 

mileage, age, capital and upfitting costs, maintenance expenses, fuel consumption, planned 

replacement dates, and other pertinent details specific to the fleet. This data is crucial for making 

well-informed decisions regarding vehicle replacement, comparing costs for transitioning to 

electric vehicles and identifying underperforming assets. Currently, the District has basic 

information but doesn’t appear to be using it for decision-making on when to replace vehicles or to 

monitor overall fleet management.  An Analyst has been hired and will be developing a fleet 

management dashboard where this info is centralized, compiled and reviewed.  This is expected to 

improve fleet management capabilities and is in alignment with industry best practices.   

The findings from this scorecard and the underlying data analysis provide valuable insights. One of the 

challenges of conducting a fleet assessment is the limited knowledge of how the vehicles are used 

operationally and their specific specifications/configurations. Additionally, there were instances where 

crucial data regarding vehicle utilization was not available. As a result of these constraints, offering 

specific recommendations for each vehicle is not feasible at this point. It's essential for the District to 

conduct further thorough research to ensure that any recommendations made will not negatively 

impact operations or the services provided.   

 

4. RESEARCH AND ANALYSIS 

This section delves into the shift toward EVs, providing an overview of the vehicles themselves, the 

formulation of transition plans, and a roadmap for infrastructure development. Beyond just 

electrification, other strategies for reducing emissions, including alternative fuels, are also outlined. 

Finally, financial considerations, such as carbon credits and incentives, are also discussed. All this 

 

3 “Insurance Grading Recognition of Used or Rebuilt Fire Apparatus,” Fire Underwriter’s Survey, accessed at 
https://fireunderwriters.ca/assets/img/FUS-TechnicalBulletin-InsuranceGradingRecognitionofUsedorRebuilt.pdf  

http://www.innotechfleet.com/
https://fireunderwriters.ca/assets/img/FUS-TechnicalBulletin-InsuranceGradingRecognitionofUsedorRebuilt.pdf
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information is then synthesized to craft a comprehensive strategy in Section 5:  Strategy and 

Recommendations. 

 

4.1 OVERVIEW OF ELECTRIFICATION 

As organizations shift towards broader adoption of EVs, the demand is driving more available options in 

both the plug-in hybrid and full electric market.  In Canada, governments at all levels are providing 

significant incentives and programs to assist individuals and businesses in replacing their fossil fuel-

powered vehicles with EVs.  While the vehicle technology is not yet advanced enough for all duty cycles 

and market segments, return-to-base fleets, such as those operated by municipalities, provide the 

optimal operation and duty cycles for EVs.  Light-duty vehicles, such as cars, SUVs and small pickup 

trucks, are the most advanced with numerous models available from all manufacturers.  These vehicles 

have been demonstrating lower maintenance costs, good performance in mild climates, and longer 

battery life than expected.  Light-duty vehicles have been successfully used in operational business for 

many years.   

Heavy-duty vehicles represent vehicle classes 6-8 and typically consist of dump trucks, garbage trucks, 

sewer combination trucks, hydro excavators and other large vehicles.  These vehicles are lagging behind 

light-duty vehicles in terms of technological readiness and number of years in the market.  Many heavy-

duty vehicle manufacturers offer limited vehicle options with limited real-world operating performance 

and reliability data.  Most manufacturers only began commercial production of their heavy electric 

vehicles in 2021 or 2022.  These vehicles are generally well-suited to predictable operational use, such 

as delivery services.  Unpredictable uses, such as municipal operations where vehicles are used 24/7 for 

snow clearing and emergency infrastructure repairs, and the requirement for complex truck bodies 

present some real challenges and risks.  While this technology is progressing rapidly, organizations need 

to consider the risks to their service levels before introducing these vehicles into their fleet.  However, 

these risks should not prevent organizations from assessing the suitability of this technology and 

beginning to develop a plan for implementation and budgets to begin procurement.  It’s also important 

to note that procurement of Heavy or Medium Duty vehicles with Municipal specifications can take up 

to two years from the time a Purchase Order is issued until delivery. 

http://www.innotechfleet.com/
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Medium-duty vehicles include Classes 3-5 and typically consist of service trucks and construction 

vehicles, such as Ford F350-550, Isuzu cabovers, etc.  This market segment is lagging behind both light 

and heavy-duty vehicles in terms of electric options.  Limited options are available from manufacturers, 

however, this is a growing segment with a number of options that have just been released or expected 

to be available within the next year.  Similar to heavy-duty vehicles, this market segment is expected to 

progress quickly, and businesses should begin assessing the technology and begin planning for 

implementation.   

Charging infrastructure is readily 

available with numerous level 2 and 

DCFC (formerly known as level 3) options 

from many manufacturers on the 

market.   MCS is also an emerging 

charging technology with several 

demonstration projects in the United 

States.  MCS is faster than DCFC and 

generally requires liquid cooling for 

charging cables.  Utility providers are 

investing heavily in planning and 

implementing infrastructure upgrades to 

support charging networks and the 

transition of businesses to EVs.  BC 

Hydro is offering incentives and 

encouraging businesses to develop EV 

fleet strategies so it can better 

understand future power needs and plan 

for infrastructure to support anticipated 

power requirements4.  

The carbon reduction potential for electrification is high, especially in British Columbia, where most 

electricity generated is clean hydroelectric.  Many other provinces and states still use coal and natural 

gas for electricity generation, which means higher carbon emissions when used as a power source for 

EVs.  Another environmental consideration for battery electric vehicles is battery recycling.  Recycling 

has seen significant technological advancement over the past few years.  Companies such as Li-Cycle 

have developed safe battery recycling technology that can recover up to 95% of the raw materials5.  The 

 

4 “Electric Fleets”, BC Hydro, accessed at:  https://www.bchydro.com/powersmart/electric-
vehicles/industry/fleets.html  

5 “Services”, Li-Cycle, accessed at:  https://li-cycle.com/services/  

http://www.innotechfleet.com/
https://www.bchydro.com/powersmart/electric-vehicles/industry/fleets.html
https://www.bchydro.com/powersmart/electric-vehicles/industry/fleets.html
https://li-cycle.com/services/
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Province of British Columbia has also added EV batteries to its recycling regulations, which is expected 

to help increase investment in recycling technology and facilities within British Columbia. 

 

4.2 EV TRANSITION MODELLING 

Clean Ops Fleet Analyser is a modelling tool that has been used to analyze EV transition scenarios.  This 

easy-to-understand fleet analysis tool is focused on providing fleets with key information for improved 

vehicle replacement planning, decision making and insights into emission reductions.  This analysis 

accounts for capital costs, maintenance costs, fuel costs, carbon costs, salvage value, technological 

maturity and operational risk.  Two scenarios are analyzed for the District:   

1. Baseline Scenario  

This scenario models all fleet replacements using the same vehicle and fuel technology options 
as the incumbent fleet.  This means if there is currently a gasoline vehicle, it will be replaced at 
the end of its life with another gasoline vehicle, regardless of technology progression or 
regulatory requirements.  This is not a scenario that a fleet would actually follow, however, it 
provides important metrics when comparing it against the optimized scenario. 

2. Optimized Scenario 

This scenario uses a combination of incumbent fuel technologies, zero-emission vehicle 
technologies and a smoothed replacement planning to optimize an organization's capital 
replacement plan.  The vehicle fuel technology that is modelled is based on a total cost of 
ownership (TCO) analysis and switches to an EV when the TCO is projected to be beneficial for 
the EV.  For each vehicle, it also accounts for the maturity of EV technology and the risk to 
critical services provided by that vehicle.  For example, any vehicles that are identified as used 
for emergency purposes, such as Fire trucks, snow plows, etc, would be transitioned at a later 
date than a similar vehicle not used for emergency purposes.  This allows for additional 
technological maturity and reduced risk for critical services.  Finally, the optimized scenario also 
employs a smoothed replacement plan which minimizes annual variances in capital 
expenditures and the workload associated with developing specifications and purchasing new 
vehicles.   

As more and more fleets focus on emissions reductions, Clean Ops Fleet Analyser includes an emissions 

analysis for all scenarios.  The analysis is based on the latest Province of British Columbia Best Practices 

Methodology for Quantifying Greenhouse Gas Emissions as well as actual fuel use to determine specific 

emissions per vehicle.  The emissions reductions in this section are just for fleet electrification and alone 

may not be enough to reach targets.  Additional emission reduction strategies are also shown for the 

final strategy in Section 5: Strategy and Recommendations. 

Actual data from the incumbent fleet was obtained and used for as accurate of an analysis as possible.  

Where data is incomplete or appears inaccurate, averages from similar peer fleets is used to create a 

http://www.innotechfleet.com/
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realistic transition model.  A summary of the transition results is provided below, with a more detailed 

and legible Excel document also provided to the District.  Figure 1 below shows the potential number of 

vehicles electrified by year.  Based on the optimized scenario, 51% of the fleet can be electrified by 

2035, with a rough projection of 75% by 2050.  In addition to Figure 1 below, the detailed Excel 

document provided to the District lists the specific year when each vehicle is electrified. 

 

 
Figure 1:  Percent of Fleet Electrified 

 

Emissions reductions from the optimized scenario result in a 35% reduction by 2030 and a rough 

projection of 85% by 2050 (see Figure 2).  Emissions are reduced from that baseline6 of 265,000 kg in 

2024 to 172,000kg in 2030 and 40,000 kg in 2050.  Municipalities tend to use a baseline of 2007; 

however, as emissions and vehicle records related to the fleet are not available for that year, a baseline 

of 2024 has been used for this analysis.  All emissions for this project include the Municipal, Fire 

(excluding shared PEMO vehicles) and Police fleet.  This alone is not enough to meet the target for a 45% 

reduction by 2030 and 100% reduction by 2050, so other options have to also be considered, as 

presented in Section 5: Strategy and Recommendations. 

 

6 2007 Fleet emissions (baseline year for Climate Leadership Plan) was 265,000/265 tonnes, not including Police 
services. 
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Figure 2:  Emissions Profile from Fleet Electrification 

 

A comparison of capital costs over a 10-year period is presented for both the baseline and optimized 

scenarios. The anticipated lifespan of each vehicle is determined according to industry standards for 

municipalities, as referenced in Section 3.2: Comparison to Industry Peers. The baseline scenario 

indicates a substantial capital expenditure in 2025, as a considerable portion of the fleet will have 

surpassed its useful life. It is acknowledged that this level of expense is unlikely to be feasible within the 

District’s budget, particularly given the significant workload associated with vehicle replacements. As a 

result, the optimized scenario aims to alleviate this burden from both operational and financial 

perspectives.  

Replacements are then modelled with the optimized scenario reducing the initial expenditure and 

smoothing replacements. Two notable capital expenditure peaks still occur in 2025 and 2029, primarily 

due to the necessity of replacing Fire Apparatus, which are high-cost vehicles. The replacement schedule 

for these vehicles is regulated by the Fire Underwriters Survey (FUS), meaning that adjustments to the 

replacement year could adversely affect the District’s insurance rating.  

Under the baseline scenario, a capital expenditure of $8.9 million is required in 2025; however, the 

optimized scenario reflects a reduction to $4.7 million ($3.4 million of which is for two fire apparatus). It 

is essential to highlight that this capital comparison pertains exclusively to vehicle replacements and 

excludes the costs associated with electrical and charging infrastructure, which will be discussed in the 

2030 – 35% reduction 
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subsequent section. Additionally, the net present value (NPV) over the 10-year period has been 

calculated for each scenario, with the optimized scenario demonstrating a significantly lower NPV of 

$25.7 million compared to the baseline's NPV of $28.9 million. This NPV calculation encompasses both 

capital and operating costs (maintenance and fuel), while still omitting considerations for chargers and 

electrical infrastructure. 

 

     
Figure 3:  10 Year Capital Replacement Costs and NPV – Baseline Scenario 

  

Figure 4:  10 Year Capital Replacement Costs and NPV – Optimized Scenario 

10 Year NPV:  $28.9M 

10 Year NPV:  $25.7M 
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The 10 year capital cost replacement figures above provide key information to help inform the strategy.  

The detailed analysis that was used for the capital costs and NPV includes a full TCO review, risk analysis 

and projected industry technology advancement.  This additional information has been provided to the 

District separately so that it can be used for more detailed budgeting processes and for detailed 

evaluation at the time of vehicle replacements.  

 

4.3 ELECTRICAL INFRASTRUCTURE ASSESSMENT  

There are three locations that were considered for fleet electrification as part of this strategy.  These 

locations are:   

1. Public Works/Municipal Yard – 1703 Keating Cross Rd 

2. Fire Hall – 1512 Keating Cross Rd 

3. Municipal Hall – 1902 Mount Newton X-Road  

The existing peak demand load and projected EV demand for the optimized scenario are presented in 

the table below.  Prior to performing any required upgrades, a Demand Load Study performed by a 

licensed electrician is recommended to confirm results at each of the locations. 

 

Table 3:  Summary of Electrical Capacity Assessment at 2035 

 Public Works Fire Hall Municipal Hall 

Electrical Service Capacity1 173 kVA 231 kVA 231 kVA 

Maximum Electrical 
Demand1 

64 kVA 64 kVA 156 kVA 

Remaining Capacity1 109 kVA 167 kVA 75 kVA 

2035 - Projected EV Load; 
optimized scenario2 

48 kW 2 kW 142 kW 

Upgrades Required2 No No Yes 

1. Data retrieved from BC Hydro provided 1-year historical load information.  Data should be confirmed via demand load 

study.  See Appendix B:  Electrical Capacity Assessment and Detailed Charging Plan for additional details. 

2. Assumes charging infrastructure is networked and load sharing enabled.  

 

http://www.innotechfleet.com/


 

The District of Central Saanich – Energy and Emissions Fleet Assessment 

 

Project 2024-P28 www.innotechfleet.com  14 | P a g e   

As part of this assessment, facility redevelopment and upgrades to the current electrical infrastructure 

were considered. The District has indicated that redeveloping the Public Works yard and Municipal Hall 

is under review, though no firm schedules or designs are in place. 

To ensure a cost-effective and fiscally responsible approach, the recommended solutions emphasize 

careful load sharing and charger networking. This strategy minimizes the need for electrical 

infrastructure upgrades at these locations through 2035. By leveraging networking and load-sharing 

technologies, additional chargers can be installed without upgrading the main service until 2030, 

preventing unnecessary capital investments before redevelopment plans are finalized. 

However, based on the modelling, infrastructure upgrades will be required at Municipal Hall in 2030 to 

support the transition of five front-line police vehicles to EVs. Due to their short charging windows, 

these vehicles will require DC fast charging (DCFC), as outlined in the charging plan. Further details on 

this plan can be found in the next section. 

Further details for the preliminary electrical infrastructure assessment and facility location layouts are in 

Appendix B:  Electrical Capacity Assessment and Detailed Charging Plan.  

 

4.4 CHARGING PLAN 

A charging plan was developed and calls for a 1:1 ratio of charging plug to vehicle.  This allows for ease 

of operations as vehicles are not required to be swapped or have scheduled days when they can use a 

plug, which can result in vehicles not being charged when needed.  All facilities were modelled with 

charging times as provided by the District, which range from 2 hours for frontline Police vehicles to 12 

hour overnight charging for many Public Works vehicles.  The installation of chargers and new circuits is 

aligned with the optimized EV transition scenario and these charge times.  This results in the installation 

of circuits, chargers and civil construction in the year that EVs are expected to be purchased and 

delivered, therefore optimizing capital spending.  Initial civil infrastructure occurs in 2025 for Public 

Works, 2025 for Municipal Hall and 2034 for the Fire Hall. 

The charging plan considers level 2 chargers and DCFC.  These are expected to provide sufficient output 

for vehicle needs, allow for data tracking, networking and power sharing.  As the electrical infrastructure 

at each location has limited in capacity, it’s critical that a strict charge management practice be 

followed.  This includes charging all vehicles overnight, ensuring chargers are networked and that power 

sharing is enabled to manage the total EVSE loads. 

The tables below summarize the charging infrastructure installation by year and for each location.    

These tables assume the use of FLO EVSE as it aligns with what the District already uses.  Additional 

details can be found in Appendix B:  Electrical Capacity Assessment and Detailed Charging Plan.  
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Table 4:  Public Works - Proposed EVSE at Each Year 

Year 
# of Level 2 

(40A) Circuits 
# of Level 2 
Connectors 

# of DCFC 

2025 2 5  

2027 2 4  

2028  2  

2029 1 1  

2031  1  

2033 1 1 1 

2034 1 1  

2035  3  

   

Table 5:  Fire Hall - Proposed EVSE at Each Year 

Year 
# of Level 2 

(40A) Circuits 
# of Level 2 
Connectors 

# of DCFC 

2034 1 1  

 

Table 6:  Municipal Hall - Proposed EVSE at Each Year 

Year 
# of Level 2 

(40A) Circuits 
# of Level 2 
Connectors 

# of DCFC 

2025 2 2  

2027  1  

2028  1  

2029  1  

2030   5 
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This charging plan is considered a baseline for today’s charging technology and the District should 

monitor the evolution of charging technology.  Megawatt Charging Standard (MCS), automated 

charging, inductive charging or battery swapping are some of the technologies that are emerging and 

may prove better suited to the District’s operations as the technology matures. 

 

4.5 OTHER EMISSIONS REDUCTION STRATEGIES 

In addition to fleet electrification, there are other proven strategies for reducing emissions.  A few 

options are noted below with two recommended, low-risk strategies including the use of renewable 

diesel as well as the adoption of Industry Best Practices. 

1. Biodiesel is a biofuel that has been used for decades and is typically derived from vegetable oils, 

animal fats, rapeseed oil, sunflower oil, and palm oil7 . It is available in various blends, such as B5 

(5% biodiesel, 95% standard diesel) and B20 (20% biodiesel, 80% standard diesel), and is already 

commonly included in the diesel fuel supply throughout British Columbia.  Under the BC Low 

Carbon Fuel Standard, diesel fuel must contain a minimum of 4% renewable content, increasing 

to 8% on April 1, 20258 While the specific renewable content is not defined, biodiesel is 

commonly used to meet this requirement. 

  

Despite its benefits, biodiesel has some key limitations. One challenge is fuel quality and engine 

compatibility. Biodiesel is not refined to the high-quality fuel standards required by engine 

manufacturers, and most manufacturers only allow up to a 20% blend (B20) before voiding 

engine warranties. Another concern is its performance in cold weather. Biodiesel has poor low-

temperature properties, leading to the formation of solids at the cloud point—a phenomenon 

known as “gelling,” where the fuel becomes too thick to flow properly.    

 

B20 can reduce emissions by up to 20% compared to standard diesel, though the actual 

reduction varies depending on the supplier’s feedstock and refining process. Additionally, 

because BC’s Low Carbon Fuel Standard already mandates some renewable content in diesel, 

the incremental emissions benefit from using biodiesel may be lower. It is important to 

 

7 “Biofuels explained”, US Energy Information Administration, accessed at 
https://www.eia.gov/energyexplained/biofuels/biodiesel-rd-other-
basics.php#:~:text=Vegetable%20oils%20(mainly%20soybean%20oil,and%20yellow%20grease%20from%20restaur
ants. 

8 Low Carbon Fuel Standard”, Province of British Columbia, accessed at 
https://www2.gov.bc.ca/gov/content/industry/electricity-alternative-energy/transportation-energies/renewable-
low-carbon-fuels/requirements 
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recognize that biodiesel is still a combustion fuel, meaning tailpipe emissions—similar to those 

from standard diesel—are still produced, contributing to local air pollution and environmental 

concerns. 

  

To ensure optimal performance and compliance, discussions with fuel suppliers are 

recommended to determine the cloud point for various blends, pricing, and emissions reduction 

potential. Since blends higher than B20 void engine warranties, using a higher concentration is 

not advised. 

 

2. Renewable diesel is also known as Renewable Hydrogenated Diesel (RHD) or R100 in its pure 

form meets diesel fuel quality standards and is suitable as a direct drop-in replacement for both 

engines and existing fueling infrastructure.  This fuel has been in commercial production since 

2007, with the number of refining facilities across the world slowly increasing, and a number of 

refining facilities now located in North America, including one in the lower mainland of British 

Columbia.  Because it’s a drop in replacement, it can be supplied regularly as a diluted 

percentage, such as R20 (20 percent RHD), or at its full strength.  Discussions with the District’s 

existing fuel suppliers are recommended to help inform a suitable blend and supply frequency.    

R100 can provide up to an 85% emission reduction compared with standard diesel.  This 

emissions reduction is calculated based on the BC Best Practices Methodology for Quantifying 

Greenhouse Gas Emissions and as each supplier has a different feedstock and refining process, 

there are some variances in the exact emissions reduction for their specific product, so the exact 

reduction will be dependent on the fuel supplier.  It’s also important to note that despite the 

emissions reduction, this fuel still undergoes a combustion process in an engine and tailpipe 

emissions are still a byproduct.  These tailpipe emissions are similar to those of non-renewable 

diesel and still contribute to local pollution and air quality concerns.  For this reason, renewable 

diesel is recommended as a way to supplement or accelerate carbon emission reduction, but 

it is not an optimal long-term solution on its own. 

3. Industry Best Practices – In addition to electrification and alternative fuels, other industry best 

practices have been reviewed.  A number of municipalities across Canada have been contacted, 

with many having similar practices, and only those relevant and with potential benefit to the 

District are presented below.  Many of the best practices prove difficult to determine exact 

emission reduction as they cannot be measured independently.  However, qualitative emission 

reduction potentials are provided and based on feedback from peer municipalities that have 

successfully implemented these. 
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a. Green Procurement Policy – City of Burlington 

The City of Burlington has implemented a Green Procurement Policy as well as Green 

Procurement Guidelines.  The Policy outlines the objectives to ensure the City acquires 

sustainable products and services and references several standards by which the 

sustainability of a product or service can be measured.  The Guidelines provide 

information to employees to educate them on what Green Procurement means, why it’s 

important and misleading or false information that respondents may provide as part of 

their bids.   

Impact:  Low                                                                                    

Cost/Resources:  Low 

Ease of Implementation:  Moderate 

 

b. Anti-Idle and Telematics – City of Saskatoon 

The City of Saskatoon has revised their policy and invested in anti-idle technologies.  

This is a significant effort in change management, but considering some of the 

challenges and range reduction of electric vehicles in cold climates, they have deemed 

this a good investment.  They have implemented GPS systems on their fleet and 

developed an idle report for Operational Managers.  This allows Managers to develop 

awareness with staff, understand their department's idling behaviours and work one-

on-one with staff who may not be following the policy.   

Impact:  Low                                                                                    

Cost/Resources:  High 

Ease of Implementation:  Moderate 

 

c. Fleet Procurement Committee – Metro Vancouver 

Metro Vancouver has taken steps to implement a Fleet Procurement Committee.  This is 

a widely popular approach by a number of other municipalities that generally include 

representatives from Fleet, Sustainability, Operations and Finance.  This Committee 

makes recommendations on individual vehicles, fuel type, specifications, and others 

when a municipality is either replacing one of its vehicles or purchasing additional 

vehicles.  Historically, Operations and Fleet defined the vehicles to be purchased, and 

the decisions had a very operational-centric focus. However, this Committee approach 

ensures that corporate priorities and good business cases are considered as part of the 

decisions. 
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Impact:  Moderate 

Cost/Resources:  Low 

Ease of Implementation:  Low 

 

4.6 FINANCIAL CONSIDERATIONS AND INCENTIVES 

The incentives and considerations outlined in this section will be important factors the District should 

include in annual work plans and budgeting.  All of these financial considerations and incentives change 

periodically and cannot be easily predicted as part of the final strategy.  Therefore, they are not included 

in any financial analysis but are detailed below so the District has the information required to review 

and apply as applicable.  

 

4.6.1 AVAILABLE INCENTIVES 

The transition to EVs generally involves a significant initial investment in infrastructure upgrades and 

vehicle purchases. Although the expected lower operating costs (including lower fuel costs) can 

eventually balance out these expenses over a vehicle's lifespan, the heightened need for capital still 

poses a financial challenge for numerous organizations. Various incentives, grants, and loans are 

available to assist organizations in every stage of their transition. Below is a list of known financial 

support options along with brief descriptions. Many of these can be combined and have differing 

maximums and conditions. These support programs are based on the information available at the time 

of writing and typically necessitate thorough planning, including the submission and approval of an 

application, before receiving funding. It is crucial to note that these incentive programs can change with 

little notice, so organizations should verify their availability and suitability at the time of application.  

 

Table 7:  Financial Support and Incentives 

 Applicable Financial Support 

Passenger  
Vehicles 

• Clean BC Go Electric - this program provides up to $3,000 per EV.  
https://goelectricbc.gov.bc.ca/rebates-and-programs/for-businesses-and-
organizations/passenger-vehicle-rebates-for-fleets/  

• Transport Canada iZEV - this program provides up to $5,000 per EV.  
https://tc.canada.ca/en/road-transportation/innovative-technologies/zero-emission-
vehicles/incentives-zero-emission-vehicles-izev.   
Note:  the iZEV Program is on pause as of January 2025 and expected to resume on April 1, 
2025 with a new fiscal budget. 
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On-Road 
Medium & 
Heavy Duty 

Vehicles 

• Clean BC Go Electric - this program provides up to $100,000 per EV for vehicles typically used 
by a Municipality.  The amount of the rebate is typically based on the size of the vehicles 
with smaller vehicles only eligible for up to $10,000 while larger vehicles are eligible for up 
to $100,000.  https://www.goelectricotherrebates.ca/rebate 

• Transport Canada iMHZEV - this program provides up to $100,000 per EV for typical vehicles 
used for Municipal services.  Similar to the Clean BC program, the level amount of the 
incentive is linked to the size of the vehicle.  https://tc.canada.ca/en/road-
transportation/innovative-technologies/zero-emission-vehicles/incentives-medium-heavy-
duty-zero-emission-vehicles 
 

EV Transition 
Planning & 
Feasibility 

Studies 

• BC Hydro EV Fleet Ready Plan - this program covers 50% of the cost up to a maximum of 
$15,000.  https://www.bchydro.com/powersmart/electric-
vehicles/industry/fleets/incentives.html#professional-planning 

•  FCM Green Municipal Fleet Electrification - this program covers up to 80% of eligible 
expenses to a maximum of $200,000.  The scope includes feasibility studies for transition to 
ZEVs including a municipal fleet and/or transit fleet.  
https://greenmunicipalfund.ca/municipal-fleet-electrification 

 

Electrical 
Infrastructure 

Upgrades 

• BC Hydro - this program provides up to 50% of the electrical infrastructure upgrade costs for 
any infrastructure upgrades identified as part of the EV Fleet Ready Plan.  
https://www.bchydro.com/powersmart/electric-
vehicles/industry/fleets/incentives.html#electrical-infrastructure 

 

Fleet 
Chargers 

• Clean BC Go Electric Fleet Charging Program - this program provides up to $100,000 per EV 
charger.  The incentive amount is based on the size of the charger, with smaller level 2 
chargers eligible for up to $2,000, while faster chargers are eligible for up to $100,000.  
https://www2.gov.bc.ca/gov/content/industry/electricity-alternative-energy/transportation-
energies/clean-transportation-policies-programs/clean-energy-vehicle-program/go-electric-
fleet-support-program 

• Natural Resources Canada ZEVIP (Zero Emission Vehicle Infrastructure Program) - this 
program provides up to 50% of the funding for project costs.  It has specific application 
intake timing and requirements, and for small projects, funding may be administered 
through approved charging station suppliers.  https://natural-resources.canada.ca/energy-
efficiency/transportation-alternative-fuels/zero-emission-vehicle-infrastructure-
program/21876  

Capital Cost 
& Loan 
Support 

• FCM Green Municipal Fleet Electrification - in addition to the feasibility studies, this program 
also provides support for the capital costs for ZEVs, chargers and facility upgrades.  This 
program includes a grant and loan portion covering up to 80% of project cots.  The loan 
maximum is $10M, with a grant covering up to 20% of the loan amount.  
https://greenmunicipalfund.ca/municipal-fleet-electrification 
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4.6.2 CARBON CREDITS 

Carbon credits are a commodity that can be monetized for organizations that convert their fleet to EVs. 

There are two programs applicable to organizations in British Columbia, the provincial Low Carbon Fuel 

Standard and the federal Clean Fuel Regulation9.  Organizations that own and operate EVSE can collect 

credits under both of these programs.   The credits can be saved, sold on the carbon trading market, or 

used to offset emissions.  As these credits are commodities, the price fluctuates with market values.  

Average 2023 prices were approximately $475/tonne for credits under the LCFS and $127/tonne for the 

CFR.  There are currently no restrictions on how the proceeds from credits can be used.  Ideally, they 

would be used to offset EVSE costs, purchase additional electric vehicles, or for a similar carbon 

reduction initiative, but at this time, it is unregulated.  Using carbon credits for EV energy at today’s 

carbon credit pricing results in net revenue on the electricity consumed by the EV. 

These credits are earned based on the differential emissions between an EV and a comparable ICE 

vehicle; calculated using the integrated grid carbon intensity of 9.2 tCO2e/GWh (2021)10 vs the carbon 

intensity for a comparable ICE vehicle.  These values change on an annual basis, and for 2024, diesel fuel 

is 79.28 gCO2e/MJ (2024)11.  Vehicle efficiencies and fuel or electricity use are then required to calculate 

the difference.  One tonne of carbon saved by an EV is considered one credit.  Initial estimates indicate 

that up to $400,000 in carbon credits could be collected by 2035 by the District (see Table 9 in Section 

5.2).  Typically, an aggregator or energy specialist is used to track the required data and calculate credits.  

An aggregator can also be used to manage the carbon trading, but an organization can also choose to do 

this in-house.   

The carbon credit industry in British Columbia is still relatively new and expected to evolve over the 

coming years.  For the purposes of this project, carbon credits are not factored into the financial analysis 

or emissions reductions but are provided for insight and further exploration by the District.   

 

 

9 Province of British Columbia, https://www2.gov.bc.ca/gov/content/industry/electricity-alternative-
energy/transportation-energies/renewable-low-carbon-fuels   

10 “Electricity emission intensity factors for grid-connected entities“, Province of British Columbia, accessed at:  
https://www2.gov.bc.ca/gov/content/environment/climate-change/industry/reporting/quantify/electricity 

11 “LCFS Requirements”, Province of British Columbia, accessed at:  

https://www2.gov.bc.ca/gov/content/industry/electricity-alternative-energy/transportation-energies/renewable-

low-carbon-fuels/requirements 
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5. STRATEGY AND RECOMMENDATIONS 

Using the research and analysis from the previous section, a strategy can now be developed.  This 

section combines all options that have been reviewed to develop a roadmap with a key focus on the 

strategy, emissions, and recommendations.  The core components of the strategy and roadmap are 

outlined first, followed by additional detail on emissions reduction targets, financial impacts and a 

detailed list of recommendations. 

 

5.1 CORE STRATEGY AND ROADMAP 

Section 4: Research and Analysis outlines a range of best practices for emissions reduction, fleet 

electrification and fleet management. Together, these practices form the foundation of the 

recommended strategy, which balances technology readiness, financial impacts, operational risks, and 

emissions reductions. 

The strategy focuses on three core components: 

1. Optimized Transition Scenario 

This scenario uses a TCO analysis to determine when switching to EVs becomes beneficial. It also 

accounts for the market readiness of EV technology and assesses the potential risks to service 

during the transition. This scenario includes detailed plans for implementing EVs, electrical 

infrastructure, and charging station deployment.  

2. Renewable Diesel  

This is a drop-in replacement fuel that offers up to an 85% reduction in emissions and provides 

an effective interim solution during the EV transition. 

3. Incentives and Carbon Credits 

Leveraging carbon credits and incentives will be a key part of financing the transition to EVs and 

associated emission reduction.   

The District delivers essential services during both routine operations and emergencies, making it 

essential to ensure vehicles meet operational requirements. The strategy prioritizes technology 

readiness, with the optimized scenario transitioning vehicles as technology matures and manufacturer 

development costs stabilize. Financial considerations are also a key factor. Although the analysis 

excludes incentives due to their dynamic nature, the strategy emphasizes the importance of regularly 
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researching and reviewing available incentives, as these could accelerate electrification or offset costs, 

such as those associated with renewable diesel. 

The strategy is designed to guide future decisions while allowing for flexibility to adapt to unforeseen 

changes, such as new operational demands, industry trends, grant opportunities, financial constraints, 

or technological advancements. By maintaining a balanced approach, the District can continue to work 

toward its emissions reduction targets while staying responsive to evolving circumstances.  To sustain 

progress, the District should continue its best practices of conducting annual vehicle and operational 

reviews throughout the strategy’s implementation. The fleet industry is undergoing rapid technological 

change, and by adopting this proactive strategy, the District has positioned itself for success in reducing 

harmful emissions. 

Figure 5 outlines the major tasks and components of the strategy in a chronological format.  A 

comprehensive list of detailed recommendations can be found in Section 5.4: Recommended Actions.   

 

 

Figure 5: Strategy Roadmap 

 

5.2 CARBON REDUCTION TARGETS 

As part of this strategy, the District’s ambitious emissions reduction targets are considered, a 45% 

reduction by 2030 and 100% by 2050. Achieving these goals through fleet electrification alone is not 
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projected to be economically feasible. Electrification is estimated to reduce emissions by 35% by 2030 

and 85% by 2050. 

The Province of British Columbia’s Low Carbon Fuel Standard (LCFS) incrementally reduces the carbon 

intensity of diesel and gasoline until 2030. This standard is expected to provide an additional 17% 

reduction in carbon intensity by 2030. When combined with electrification, these measures are 

forecasted to result in a 45% emissions reduction by 2030 and 88% by 2050. This meets the 2030 target, 

but is still expected to fall short of the 2050 target (Figure 6). 

Should the District wish to exceed the 2030 target and get closer to the 2050 target, renewable diesel 

could also be introduced. Full-strength renewable diesel has the potential to reduce emissions by up to 

85% today. However, this reduction potential is expected to decrease to approximately 70% by 2030 

due to the impact of the LCFS.   

The pathway to achieving the 2030 and 2050 emissions reduction targets involves a combination of the 

following: 

▪ Electrification – Recommended as the primary approach for reducing emissions. 

▪ LCFS – this provincial requirement will automatically reduce emissions for any fuel supplied to 

the District.    

▪ Renewable Diesel – Necessary to supplement electrification and the LCFS to meet the 2030 

emissions reduction target.     

▪ Continued annual tracking – it’s important to continue annual tracking of fuel consumption and 

emissions.  This will ensure the District remains on track to meet targets. 
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Figure 6:  Emissions Reduction Potential 

Figure 6 shows the stacked potential of each of these options.  By combining all three, an emission 

reduction potential of up to 57% is possible by 2030 (113,000 kg), and up to 90% by 2050 (26,000 kg).  

By integrating these measures, the District aims to optimize its emissions reduction strategy while 

working towards its 2030 and 2050 goals. 

 

5.3 FINANCIAL IMPACTS 

The financial impacts of this strategy focus exclusively on electrification, encompassing vehicle 

purchases, operating costs, electrical infrastructure upgrades, and charging equipment. The analysis 

compares the baseline scenario with the optimized scenario, highlighting key differences. 

In the optimized scenario, vehicles transition to electric only when the TCO is expected to be favorable. 

This selective approach naturally results in a lower NPV for the vehicles.  Capital costs are slightly higher 

for the optimized scenario, but can also be offset slightly by carbon credits. 
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Table 8: Estimated Cumulative Costs to 2035 

 
   Incremental Capital   
Vehicles         Chargers2 

NPV – 
Vehicles only 

Carbon Credit 
Potential1 

 Baseline 0 0 $28.9M - 

Recommended Strategy 
-Optimized Scenario 

-Renewable Diesel 
-Carbon Credits      

$0.8M $1.2M $25.7M $0.4M 

1. Based on a carbon credit value of $600/tonne 

2. This cost only includes infrastructure and chargers for public works and municipal hall.  

 

Other elements of the strategy, such as the use of renewable diesel or fleet management best practices, 

are assumed to have a cost-neutral or negligible financial impact and are therefore excluded from the 

table. Current market pricing of renewable diesel is generally at par with standard diesel for an R50 

blend, with some suppliers offering at par for an R100 blend depending on volumes, customer loyalty 

and other considerations.  The District would need to discuss pricing directly with suppliers.  

Additionally, incentives have not been factored into the analysis, as they are not guaranteed. By 

excluding incentives, the analysis reflects a worst-case cash flow scenario, with any incentives received 

by the District expected to further reduce capital costs. 

Detailed financial information for each vehicle, including replacement costs, maintenance, and fuel 

costs, has been provided separately to the District. This ensures the District has the necessary data for 

additional analysis or budgeting if required. 

 

5.4 RECOMMENDED ACTIONS 

Table 9 below is a more granular list of all recommendations that form this strategy.     

 

Table 9: List of Recommendations 

 Description Rationale 

1.  Improve fleet data 
collection 

Fleet data collection allows for improved decision-making on 
vehicle maintenance needs and vehicle replacement and can 
reduce downtime and associated impact on other operational 
groups. 
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 Description Rationale 

2.  Improve fleet 
composition 

Improved fleet composition results in familiarity of vehicles for 
operators and technicians, shared parts and streamlined support 
from external maintenance providers.  These benefits typically 
result in improved efficiency for maintenance and operations.  
Purchasing strategies such as contracts to purchase a single vehicle 
make/model for a specific vehicle class and defined period of time 
should be considered. 

3.  Define useful life targets Develop a fleet policy, standard operating procedure, tangible 
capital asset replacement schedule or similar document the defines 
useful life targets by vehicle class.  This is in alignment with industry 
standards and will aid in consistent amortization and replacement 
planning.   

4.  Consider the 
development of a Green 
Procurement Policy 

Many municipalities have begun implementing sustainability 
metrics and requirements into purchasing policies.  Defining the 
fleet specific requirements for sustainability should be included in 
the development of any such policy. 

5.  Consider the 
implementation of a 
telematics system 

Telematics can provide numerous benefits including but not limited 
to data tracking, improvements for safety and security and even 
notifications for maintenance scheduling.  Telematics systems can 
be costly, and if implemented, it’s important to ensure there are 
sufficient benefits to justify the cost. 

6.  Consider the 
implementation of a fleet 
procurement committee. 

This committee would ensure that key stakeholders are consulted 
for the purchase of new and replacement vehicles.  These 
stakeholders typically balance the operational need, costs, vehicle 
specs, safety, maintenance, alternative methods to provide the 
service, and sustainability. 

7.  Adopt the Optimized 
Scenario for EV transition 

This scenario was developed in conjunction with District staff and is 
expected to be achievable and realistic while balancing risk to 
District operations and critical services. 

8.  Begin charger installs at 
Public Works in 2025. 

This aligns with EVs being introduced at this site as per the 
optimized scenario.  Beyond this initial install, additional chargers 
should be installed according to the charging plan.   

9.  Begin charger installs at 
Municipal Hall in 2025. 

This aligns with EVs being introduced at this site as per the 
optimized scenario.  Beyond this initial install, additional chargers 
should be installed according to the charging plan.   
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 Description Rationale 

10.  Begin charger installs at 
the Fire Hall in 2034. 

This aligns with EVs being introduced at this site as per the 
optimized scenario.  Beyond this initial install, additional chargers 
should be installed according to the charging plan.   

11.  Continue annual review 
of vehicle replacement 
plans, including fuel and 
emissions reporting. 

This fleet strategy report does not replace the need to continue 
with annual updates to fleet replacement plans and the review of 
suitable replacement vehicles for operational use.  Operational use, 
maintenance costs, fuel use, emissions and organizations needs 
change on a regular basis and should be reviewed annually and 
considered in any replacement plan.   

12.  Review the ability and 
cost for the existing fuel 
provider to supply 
Renewable Deisel 

This fuel is now widely available on Vancouver Island with many 
other organizations utilizing it with positive results.  R50 is generally 
cost-neutral to regular diesel, with some suppliers potentially 
providing R100 as cost-neutral.  R100 provides up to an 85% 
reduction in carbon emissions. 

13.  Research and apply for 
incentives. 

While incentives are listed as part of this project, they are 
constantly changing, and eligibility may be organization-specific.  
The District should review each of them in further detail and 
engage with the incentive provider. 

14.  Regularly update and 
renew this strategy.  

As the District moves forward on its electrification plans, regular 
review of this strategy should be completed approximately every 5 
years to ensure new and emerging technologies are accurately 
reflected.  Future fleet strategy assessments could be significantly 
smaller in scope than this initial project. 

15.  Monitor the development 
of emerging technology 
for zero-emission 
vehicles. 

ZEV technologies are advancing, hence it is important to monitor 
and update plans accordingly to best support operational 
requirements. 

16.  Review the detailed 
requirements for the 
collection of carbon 
credits.  

Eligibility for carbon credits requires specific data tracking and 
validation.  Requirements should be reviewed in detail to 
determine the best approach and method for managing them. 

17.  Train maintenance staff  Maintenance staff should be trained on EV maintenance, 
diagnostics and high-voltage safety.  
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 Description Rationale 

18.  Procure industry 
recommended PPE for 
high-voltage vehicle 
safety 

This is required as part of a complete EV safety and maintenance 
program. 

19.  Develop a safe work 
practice 

A safe work practice should be developed for safely de-energizing 
an EV when required.   

 

The development of this strategy has been completed in a manner that factors in the District’s 

infrastructure, training, and current adoption of EVs.  In order for this to be a successful strategy, the 

District should implement the recommendations in this report.  Every effort was made to anticipate 

industry trends, available vehicles, technology progression, and estimated costs. However, there is still a 

need for the District to complete an annual review of vehicle replacements, follow industry progression, 

review changing operational needs, and assess the suitability of any EVs for their fleet. 

 

5.5 LIMITATIONS 

As with any review or assessment, certain limitations may impact the ability to provide precise and 

accurate information or recommendations. These limitations may stem from data availability, 

environmental conditions, human error, and other factors. While every effort was made to minimize 

these limitations, the District should carefully review all recommendations and conduct a more 

thorough internal assessment before proceeding with implementation. A detailed description of the 

identified limitations is outlined below: 

1. Available Data 

The District’s fleet data is limited, which is consistent with many similar-sized municipalities. 

These data gaps and inaccuracies may affect the precision of replacement plans or 

recommendations. 

2. Fleet Size and Composition 

The District’s fleet is dynamic and constantly changing with new vehicles being purchased and 

old ones disposed of.  As a result, it’s difficult to confirm the exact fleet size, composition, and 

needs due to conflicting fleet size and composition information.  Efforts were made to 

consolidate all data and determine an accurate and reflective fleet composition.  Where 

discrepancies are suspected, the Fleet List should be used as it defines the fleet size and 

composition that was used for the purposes of this analysis. 
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3. Operational Information 

Efforts were made to gain a detailed understanding of the District’s operations, vehicle usage, 

and challenges through several stakeholder meetings. However, achieving a comprehensive 

understanding of the District’s specific operations often requires years of observation and 

broader stakeholder engagement. As such, the insights gathered are at a high level, meant to 

identify key themes and challenges. 

4. Vehicle Specifications and Replacement Costs 

Replacement costs for vehicles and equipment can vary significantly based on required features. 

The same make and model may have optional upgrades that add tens or even hundreds of 

thousands of dollars to the capital cost. Generic specifications for work and municipal vehicles 

were used to develop budget estimates, which may not fully reflect the District’s specific needs 

for every vehicle.  In addition, any tariffs or significant supply chain changes in the industry could 

have a significant impact on future costs. 

5. Changing Regulations and Industry Evolution 

The fleet electrification industry is evolving rapidly. Information can become outdated shortly 

after release, with new EVs regularly entering the market. Financial incentives may change 

unexpectedly, commodity markets (e.g., carbon credits) can fluctuate, and other factors may 

shift over time. The information in this report is accurate as of the time of writing and cited 

where appropriate, but future developments may affect its validity. 

6. Financial Constraints 

Budget limitations may restrict the District’s ability to implement some recommendations. It will 

be essential to prioritize actions and adopt a phased approach to progress toward these goals 

over time. 
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Figure 8  Municipal Hall Location Plan 

6.4.2 Existing Electrical Infrastructure 

Refer to Appendix D: Single Line Diagram 

The existing incoming electrical utility service to the facility is 800A (80% Rated), 120/208V, 3-phase, 
underground service and is supplied from a BC Hydro pole-mounted transformer bank on Mt Newton Cross 
Road. The service feeds an 800A, 120/208V, 3-phase, 4-wire main switch and switchgear assembly located 
in the Main Electrical Room. There also exists a 225A, 120/208V, 3-phase, 4- EV
EVSE. 

6.4.3 Electrical Capacity Assessment 

Refer to Appendix B: Load Analysis Summary. 

The existing 800A, 120/208V, 3-phase service base electrical capacity was calculated at 
. The maximum 

electrical demand load was estimated to be 156kVA. The existing service is loaded at 68% of the base service 
size and there is a remaining capacity of 75kVA for new loads. The existing service capacity is not sufficient 
to support the potential Level 2 and DCFC EVSE loads, and a service upgrade will be required. However, the 
existing service capacity is sufficient to support the Level 2 EVSE load. Capacity shall be confirmed via 
Demand Load Study by a qualified Electrical Contractor (CEC C22.1 Rule 8-106). 

6.4.4 Proposed Equipment & Load Analysis 

Based on the fleet assessment performed by Innotech, the facility will require a total number of EVSE at 
each year as tabulated below.  
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Fleet Modernization District of Central Saanich
Load Analysis Summary - Municipal Yard

Description
Connected 
Load [VA]

Demand Factor 
[%]

Demand Load [kVA]

DCFC EVSE - FLO SmartDC 50kW (65A, 480V, 3Ø) 54,040 100% 54.04

Level 2 EVSE - FLO Dual CoRe+ (32A, 208V, 1Ø) 6,656 100% 6.66

Description
Total Annual 
Energy [kWh]

Min. Req. 

Charging Load1 

[kW]

+50% Charging 
Load Safety Factor 

[kW]

Total proposed EV load 99,815 31.99 47.99

Existing Electrical Service Capacity Analysis
Electrical service (208V, 3Ø) 600 A

Electrical service 80% rated (208V, 3Ø) 480 A
Electrical service capacity 173 kVA

Maximum electrical demand load2 64 kVA
Electrical service load percentage 37%
Remaining Capacity for new loads 109 kVA

Total proposed EV load 48 kW
Therefore, the electrical service has capacity for the total proposed EV load.

# of required Level 2 EVSE 7
Total proposed Level 2 EVSE load 47 kVA

Total # of required Level 2 EVSE connectors 18
# of required DCFC EVSE 1

Total proposed DCFC EVSE load3
54 kVA

Notes:

3. Note there are 6x existing Electrical Chargers, these have been removed from the total annual kwH & 
required charging load.

ELECTRICAL LOAD ANALYSIS SUMMARY
Equipment Schedule

EV Load Summary

1. The minimum required demand load is determined based on the estimated daily energy usage and time 
available for charging.
2. Data retrieved from BC Hydro provided 1-year historical load information. Metering data provided at 1-
hour intervals. This is a risk that the maximum demand load was not captured (within 1-hour). A safety 
factor of 25% has been applied. All metering data shall be confirmed via demand load study.

PBX Engineering Ltd.
www.pbxeng.com v1.0

PBX #240499
2025-03-18



Fleet Modernization District of Central Saanich
Load Analysis Summary - Fire Hall

Description
Connected 
Load [VA]

Demand Factor 
[%]

Demand Load [kVA]

DCFC EVSE - FLO SmartDC 50kW (65A, 480V, 3Ø) 54,040 100% 54.04

Level 2 EVSE - FLO Dual CoRe+ (32A, 208V, 1Ø) 6,656 100% 6.66

Description
Total Annual 
Energy [kWh]

Min. Req. 

Charging Load1 

[kW]

+50% Charging 
Load Safety Factor 

[kW]

Total proposed EV load 4,618 1.06 1.59

Existing Electrical Service Capacity Analysis
Electrical service (208V, 3Ø) 800 A

Electrical service 80% rated (208V, 3Ø) 640 A
Electrical service capacity 231 kVA

Maximum electrical demand load2 64 kVA
Electrical service load percentage 28%
Remaining Capacity for new loads 167 kVA

Total proposed EV load 2 kW
Therefore, the electrical service has capacity for the total proposed EV load.

# of required Level 2 EVSE 1
Total proposed Level 2 EVSE load 7 kVA

Total # of required Level 2 EVSE connectors 1

Notes:

ELECTRICAL LOAD ANALYSIS SUMMARY
Equipment Schedule

EV Load Summary

1. The minimum required demand load is determined based on the estimated daily energy usage and time 
available for charging.
2. Data retrieved from BC Hydro provided 1-year historical load information. Metering data provided at 1-
hour intervals. This is a risk that the maximum demand load was not captured (within 1-hour). A safety 
factor of 25% has been applied. All metering data shall be confirmed via demand load study.

PBX Engineering Ltd.
www.pbxeng.com v1.0

PBX #240499
2025-03-18



Fleet Modernization District of Central Saanich
Load Analysis Summary - Municipal Hall

Description
Connected 
Load [VA]

Demand Factor 
[%]

Demand Load [kVA]

DCFC EVSE - FLO SmartDC 50kW (65A, 480V, 3Ø) 54,040 100% 54.04

Level 2 EVSE - FLO Dual CoRe+ (32A, 208V, 1Ø) 6,656 100% 6.66

Description
Total Annual 
Energy [kWh]

Min. Req. 

Charging Load1 

[kW]

+50% Charging 
Load Safety Factor 

[kW]

Total proposed EV load 76,002 94.83 142.24

Existing Electrical Service Capacity Analysis
Electrical service (208V, 3Ø) 800 A

Electrical service 80% rated (208V, 3Ø) 640 A
Electrical service capacity 231 kVA

Maximum electrical demand load2 156 kVA
Electrical service load percentage 68%
Remaining Capacity for new loads 75 kVA

Total proposed EV load 142 kW
Therefore, the electrical service does not have capacity for the total proposed EV load.

# of required Level 2 EVSE 3
Total proposed Level 2 EVSE load 20.0 kVA

Total # of required Level 2 EVSE connectors 7
# of required DCFC EVSE 5

Total proposed DCFC EVSE load3
270 kVA

Notes:

3. Note there are 6x existing Electrical Chargers, these have been removed from the total annual kwH & 
required charging load.

ELECTRICAL LOAD ANALYSIS SUMMARY
Equipment Schedule

EV Load Summary

1. The minimum required demand load is determined based on the estimated daily energy usage and time 
available for charging.
2. Data retrieved from BC Hydro provided 1-year historical load information. Metering data provided at 1-
hour intervals. This is a risk that the maximum demand load was not captured (within 1-hour). A safety 
factor of 25% has been applied. All metering data shall be confirmed via demand load study.

PBX Engineering Ltd.
www.pbxeng.com v1.0

PBX #240499
2025-03-18





District of Central Saanich Fleet Assessment
BC Hydro 1-Year Historical Consumption Summary

Location 

1-Year Net 
Consumption 

(kWh)

Max of 
Demand 

(kW)

Average of 
Power Factor 

(%)

Max of 
Demand 

(kVA)

+25% Safety 
Factor

Municipal Hall 410151 123.8 99.82 124.7 155.8
Fire Hall 104911 51.2 Unknown1 Unknown1 64.0
Municipal Yard 135900 51.2 100.00 51.2 64.0
Notes:
1. Data was not made avaialble by BC Hydro.

PBX Engineering Ltd.
www.pbxeng.com v1.0

PBX #240499
2025-03-19








