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Objectives and Agenda
East Tennessee — Clean Fuels Coalition

Transition City’s fleet of more
than 2,200 on-road vehicles
to EVs

Sustainable, Equitable and
Resilient EV Charging
Infrastructure Plan

An EV Infrastructure Planning
Tool to Assist the City with
Infrastructure Assessment
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Evaluate Cost and Savings of
EV Transition & EV
Infrastructure Deployment

Evaluate Federal, State, and
Local Funding Opportunities

Training & Workforce
Development



Where did we start: Electric Vehicle
Implementation Strategy Rollout (EVISR)

SUSTAINABILITY

e Set goals and approach
* Completed in August 2024

 Map to full transition of city fleet
to EVs or other cleaner fuel
vehicles ~
T o of Raleigh Community %
e Focus on: ggt;;i\c(’ﬁan ? Climate Action Plan q—.
. . raleighnc.gov R;ne:gh Mareh 2028 fEes)
* Charging infrastructure

Initiative 4.1: Develop a plan to optimize the City's
investment in electric vehicle charging infrastructure and
model success through continued adoption of electrification

* User training and EV |08i5tiCS and conversion to alternative fuels in the City's fleet.

* Financial resources

. Initiative 4.3: Identify opportunities to install electric vehicle
Co Unlty dCCESS Where charging infrastructure to advance the public adoption and
I . e e \ - : H - - - _‘-',\
3% approprlate use of electric vehicles including encouragement for private

Investment.
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Rollout (EVISR)
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EV Implementation -

Strategy Rollout (EVISR)
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Task 1: Project Management XX X X X X X X X X X X X X X X X X X X X X X

Task 2: Development of EV Fleet Transition Report ............
Task 3: Recommendations on Sustainable EV Infrastructure ............-
A

Task 4: Prepare Conceptual Site-Level Charging Infrastructure
Design

Task 5: Purchasing and Procurement Strategy
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A

Task 6: Training Plan

Task 7: Review City EV Charging Software System Solution A
Task 8: Best Practices Recommendations for Aligning Software ...
Task 9: Ways to Address Equity Issues through Electrification ...

Task 10: Final Report and Presentation




Mapping Tool and EV Chargers

EV Charging Station Dashboard
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Key Drivers of EV Implementation Strategy Rollout

* Transportation is the largest contributor to GHG emissions in
Raleigh

« Raleigh’'s Community Climate Action Plan (CCAP) established a
target of reaching 80% GHG emissions reduction by 2050

* Transportation electrification is highlighted as a key CCAP
strategy- not only for reducing GHGs but also for advancing
equity by ensuring all communities benefit from clean energy
transportation.

* Fleet electrification is key to reducing GHGs, promoting equity,
and enhancing resilience, positioning the City as a leader in
climate action.

* Current EV transition efforts are fragmented, requiring a more
centralized approach to planning, budgeting, and infrastructure
installation.




Summary of Raleigh’s Fleet Composition

Street Minivan
Sweeper 1% Shuttle Bus

1%

 Raleigh fleet: 4,700 total vehicles
(2,394 on-road, 2,024 off-road).

2114 on-road vehicles assessed for
electrification (280 added after
Spring 2023 not included).

- 1,648 gasoline
- 466 diesel

* Key vehicle types include 942
sedans and SUVs, 497 light-duty
pickups, 194 heavy-duty trucks, 124
refuse trucks. Light-Duty Pickup

24%

Medium-Duty
Vocational Truck
6%

Refuse Truck
6%

Heavy Truck
9%

Sedan
12%



INPUTS CALCULATIONS OUTPUTS

EV Acquisition
Recommendations
TCO and GHG Impacts
Charging Needs

Total Cost of Ownership

Existing Baseline Fleet (TCO) Comparison

Your fleet vehicle
and usage data

Our assumptions to
help fill in data gaps

Vehicle Capital Costs | Summary Presentation |
Annual Fuel Costs |

Annual Maintenance Costs
Charging Infrastructure Hardware Costs | Detailed Report |
Charging Infrastructure Installation Costs ¥

Potential EV or EVSE Grants

| Our 500+ EV Model Library |

— ICF Fleet Assessment Model

| Excel Supplement |




Electric Vehicle Replacement Recommendations
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EV Replacements Schedule
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EV Infrastructure Assessment

Fleet Assessment
&Transition Plan

Energy Demand

Number of
Charging/Fueling
Stations by Type

Charger Locations

Infrastructure Cost
and Implementation
Schedule




Charging Infrastructure Plan
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Number of Charging Ports Needed Per Year

FY27

2,014 Shifting to 4.1 ratio 500 45
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Charging Ports

18 MW

Extra load

Sl
ZICF

DCFC

mlL2 mDCFC

FY28

FY29 FY30 FY31
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$12.3 million

Total EVSE Installed Cost
(Capital and Installation
Costs)

FY32

FY33 FY34
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Park & Ride Charging Model

Strategy

« The City is proposing a "Park & Ride" strategy to address EV fleet
charging that also has many other City and community benefits.

dWhy & How

* The City is exploring Park and Ride locations with DC fast
chargers and Level 2 chargers to address space and capacity
issues.

* Lack of space and electrical capacity at City facilities hinders EV
charging infrastructure deployment.

* A number of fleet vehicles are take-home, complicating
consistent access to charging stations.

* Upgrading electrical systems in older buildings is costly and
time-consuming, especially for high-capacity chargers.

« Park and Ride sites will also provide the City the opportunity to
serve the community, leverage grant funding and explore Public
Private Partnerships (PPPs) by providing charging for private
vehicles during off-peak times.




EVSE Planning Tool

* A tool to determine number, type, and
power level of chargers needed at each of
the City facilities

* The EVSE Planning Tool helps Raleigh
assess future EV charging needs

* It analyzes vehicle energy use, battery
capacity, and charging times to provide
tailored infrastructure recommendations

* The tool optimizes charger numbers by

increasing the vehicle-to-plug ratio,

reducing costs and saving space

Summary of Results
Light Duty Medium Duty Heawy Duty Street Sweeper Muaotorcycle
Total Number of Chargers 109 27 20 1 0
Total Number of Viehicles 428 99 2 0
Total Installztion and
6,963,729
Hardware Costs {NPV]: 6,96
Mumber of Dual-Port EVSE
This table shows the number of dual-port charging Number of DPCs by
stations by dwelling location and vehicle type. rwvelling Location
This table shows the maximum power lewvel (kW]
This table shows the maximum power lewvel (kW] h::".nm;l:;n 130
rounded to the nearest standard power level. e
m 2 DCFC

for the

This table presents the inst
|

This table shows the vehi

This table presants the ha

de to charging port ratio
Maximum V2P scenario.

rdware costs by dwelling
ocation and vehicle type.

allation costs by dwelling
ocation and vehicle type.

Max VZP Port
Ratio

il

Total Hardware and Capital Costs |

$4,306,109

Hardware

$2,657,620

Installation




Suite of Incentives Programs

* The City has a strong history of leveraging Federal,
State, local and private grants to offset the upfront
costs of the EV Transition, and the EV Rollout supports
continued opportunities..

» CFI — awarded 2.4M

* Federal programs include IRA, DERA, and Low-No, with
grants for EVs and charging infrastructure.

« Stacking multiple funding sources, such as combining
federal and state grants, further reduces transition
costs.

* According to the assessment conducted within EVISR,
the City could potentially receive up to $11.3 million to
support its EV transition over the next decade.




Total Cost of Ownership (TCO)

$200,000,000
$180,000,000 $172 Million
* Fleet TCO Comparison of fleet $160,000,000 836 710,85 $139 Million
electrification master plan vs 140,000,000
ITI | VS.
P $120,000,000 $23,665096
-
business-as-usual ICE fleet $100,000,000 $71283.922 ¢
$80,000,000
* Major savings $60,000,000
$100,669,472
- 80% reduced fuel costs $40.000,000 SRR
$20,000,000
- 35% reduced maintenance costs
$- $(11,384,089)
* This excludes additional expenses such as —
staff training, upgrades, or supplementary $(20,000,000)
equipment for the fleet shop. ICE Replacements EV Replacements

m Charging Infrastructure Installation m Charging Infrastructure Hardware
NPV Maintenance Costs B NPV Fuel Costs

Incentive/ Grant Capital Cost



Raleigh's Climate Action: Environmental Benefit of the
Transition

* GHG Emission Reductions: Over . 247,000 MT

GHG Emission Reductions (Lifetime)

247 000 MT of GHG emissions reduced,
equivalent to removing 54,000
passenger vehicles for a year or planting 300,000 Lbs.

o - NOx Emission Reductions (Lifetime)
over 4 million trees.

* NOx Emissions Eliminated: Over
300,000 pounds of nitrogen oxide
emissions prevented.

54,000 Vehicles

Equivalent to removing passenger
vehicles from the road for one year

4 million Trees
Equivalent to tree seedlings grown for 10 years




Raleigh's Climate Action: Advancing Equity through Fleet
Electrification

The City prioritizes equity and building
community resilience. The following are
strategies the City will continue to advance:

* Fleet electrification offers cost savings, environmental
benefits, and improves equity and community health.

* Prioritize investments in underserved communities to
address past disinvestment and environmental impacts.

« Target vehicle replacements in areas with higher pollution
and health impacts to improve air quality.

* Expand electric public transit routes and charging
infrastructure, especially in low-income and renter-heavy
areas.

* Promote workforce development in EV maintenance and
operations jobs to support job creation and economic
equity.




Training Opportunities for under the hood and behind the wheel

 Comprehensive EV training is essential for
Raleigh employees operating and
maintaining EVs and charging infrastructure
and other stakeholders

* Key training for operators includes EV
vehicle design, high voltage safety,
electrical diagnosis, and EVSE maintenance.

* Training will help shift culture, gain buy-in,
and support Raleigh's climate goals, with a
focus on equity and resilience.

* Collaboration with community colleges and
local businesses can expand EV training and
support workforce development.




Status Updates: Strategic Support and Communication

N

e Strategic support to departments to pilot
and work through barriers

 EVISR found need for training and
education — EVs are new to many drivers

* Created Corecon page with informational
video, EV handbook

 Anyone can test drive an EV

* Citywide motor pool has X EVs available

 Corecon page includes guide to charging,
including charging locations

* Employees have access to city owned
chargers + private chargers with fuel cards

Sz
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Using Technology to Improve Service, Better Plan

* IT mapping to determine optimal
locations

* Networked chargers allow for
control of use, ability to reserve
times

* Fuel cards allow city employees
to charge at private sites

* Keyless reservation system
simplifies vehicle check-out
process




Status Updates: Chargers

* Historically focused on public access; 38 chargers/58
ports

* Fast charger and multiple L2 chargers at Westinghouse
* Anticipated delivery in Spring
* Expands ability to add EVs at Central Operations

and across the city (can charge quickly during the
day)

* Portable fast charger to improve resilience in
emergency situations

* Multiple Level 2 chargers at Dix Play Plaza B P N o WorkE

¥ o -
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-
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5

* Will be public facing, can support some vehicles
based at Dix that can overnight charge there

* Employees can access private chargers with fuel cards

Sz
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Status Updates: Procurement Improvements

* Clean Energy Vehicle Replacement
Committee launched in February as a
pilot

* [nternal committee that reviews
vehicle purchases and needs

 More predictable process with set
criteria for making decisions

 Reviewed supplemental budget
vehicle requests

* |ncorporate improvements into fall
session for FY27 vehicles

Sz
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Status Updates: Previous Procurement Process
and other clean energy

Fleet Management Operations looks for an EV option
when a replacement or new vehicle is ordered

e Often led to one-off conversations with individual
department about operational needs

* Needed a more formal set of criteria for when EV /
EV / another clean fuel / gas/diesel

* Some vehicles were replaced with gas vehicle when
an EV is possible

 Some vehicles may be replaced with an EV when
charging options are not optimal (i.e., not at vehicle
domicile or no fast-charging options for fleet
available, not suited operationally)

Sz
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Keyless/MotorPool

Vehicle Sharing

Reducing Fleet- Possibilities/Utilization

Billing for Usage- Automation

Reduction in Lost Key Replacement

Transition to Push to Start Vehicles

Motor Pool sharing without hardware installation




Training Change
management

. L2 DC
Strategic

Support & Public-facing Behind the

Comms fence
Charge to Charge

DCFC on Wheels

CIP

Grants when
possible Funding Chargers

JICLERINERVEIN) Procurement Technology ARV S QoL
ahead Process

Clean Energy Vehicle Facility Mapping & applications

Committee Guidelines Networking
Vehicles

AV
ZICF

Future-proofing




Fuel Management and EV Enterprise Software
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EV Charge Management Solutions

Charging management systems (CMS) optimize
EV fleet charging, balancing energy demand and
reducing costs. EJ Ward

Key features include monitoring, dynamic load
management, and integration with energy
resources like solar or microgrids.

Interoperability with Open Charge Point Protocol
(OCPP) is crucial to avoid vendor lock-in and
enable flexibility across different hardware and
software.

Integration with other fleet management software
enhances functionality for tailored fleet needs.



Challenges & Opportunities —CEERC Group

Challenges:

*EV transitions require higher upfront investments, and
limited model availability.Potential production and supply
chain constraints.

*Extensive charging infrastructure needs and grid capacity
limitations.

*Range anxiety, power grid reliance, and space constraints
for charging stations.

*Workforce training for EV and charging station
maintenance.

*Ensuring emergency response vehicles meet
performance and charging needs.

Opportunities:

Strategic planning, leveraging public
private partnerships and grants, and
various partnerships can address
infrastructure, procurement,
community equity and resilience
and financing.

Growing availability of EV models
and advancing technology.

The EV transition offers long-term
cost savings and sustainability,
environmental, equity, resilience
benefits.

Addressing equity disparity within
the community



Assets by Fuel Type

Assets by Fuel Type

Propane, 33 CT‘G’ 4 _-Hybrid, 364

/_Electric, 54

e Bio-diesel, 461

Non-Alternative,
2318 |

’_-Ethanol, 1008

Plug-in hybrid, 8




Raleigh Water Anerobic Digester — RIN Project




Technology

* Implementation of iPads to all of
the technicians at all facilities.

* Technicians can log in and out,
research service information, and
check email at their work bay.

* Prevents technician waiting for a
computer workstation, saves paper
by viewing service info and wiring
schematics on iPad.




Thank you
Rick Longobart

City of Raleigh
Longobart-Ross Consulting

Rick.longobart@raleighnc.gov

rick@longobart-ross.com
Cell: 919 903-6106
Cell: 949 943-0334
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