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Overview

VEIC was engaged by CCRPC to provide fleet
electrification support to Williston and two other
municipalities. This work is guided by the energy
efficiency and pollutant reduction goals called out in
the CCRPC ECOS regional plan, which incorporates
the region’s enhanced energy plan.

VEIC worked with Town staff from several
departments to assess potential light-duty EV
deployment in Williston's fleet, with a focus on
implementation support, including charging
infrastructure assessment and recommendations, a
review of operational considerations, and capital
budget planning support for vehicle purchases.

This work builds on prior Town efforts to advance

municipal fleet electrification.
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Background

* At the start of this work, Williston had no EVs in
their municipal fleet, and staff expressed desire
develop an actionable plan to start electrifying
their fleet.

» Williston’s Energy and Climate Resilience goals
within its Town Plan include electrifying its light-
duty municipal fleet (Strategy 11.3).

* In 2024, Argonne National Lab completed a
light-duty fleet analysis for Williston, which
assessed current light-duty fleet pick-ups and
SUVs against electric equivalents in terms of
emissions and total cost of ownership (see
Appendix E)



https://www.town.williston.vt.us/vertical/sites/%7BF506B13C-605B-4878-8062-87E5927E49F0%7D/uploads/2025_TOWN_PLAN_Chapter_11_v.08-19-2025.pdf
https://www.town.williston.vt.us/vertical/sites/%7BF506B13C-605B-4878-8062-87E5927E49F0%7D/uploads/2025_TOWN_PLAN_Chapter_11_v.08-19-2025.pdf
https://www.town.williston.vt.us/vertical/sites/%7BF506B13C-605B-4878-8062-87E5927E49F0%7D/uploads/2025_TOWN_PLAN_Chapter_11_v.08-19-2025.pdf

Methodology

Williston staff shared key fleet vehicle characteristics with VEIC for
13 light-duty Town vehicles used by the Fire Dept, Public Works and
Library

= Fire Dept: Two large SUVs used as emergency response mobile
command modules, and for towing

=  Public Works: Eight pickup trucks and two compact SUVs,
supporting Highway, Stormwater, Water and Sewer operations

= Library: A single small box truck used as a mobile library (the
Bookmobile)

The project team met with Fire Department and Public Works staff
to discuss operational requirements of each vehicle, expected
retirement dates, and other considerations which would affect each
vehicle’s potential replacement by a comparable electric vehicle.

VEIC also organized demos of the Chevy Blazer EV Police Cruiser and the Ford F-
150 Lightning for Williston staff (along with Shelburne and South Burlington staff)



Methodology

Criteria for EV replacements

= Comparable EV options currently available on market
from established manufacturers

= EV alternative would be capable of meeting all
operational requirements (driving range, towing/cargo
capacity, idling time, etc.) of existing vehicle under “worst-
case” cold-weather scenario

What we did not look at/consider

= Medium and heavy-duty vehicles — due to small size of
municipal fleet and limited options for redundancy

= Police Vehicles - Williston PD is deploying an all-electric
Chevy Blazer EV as a detective vehicle, and may consider
pursuit-rated EVs following staff initial experience.
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Existing Vehicles Considered for EV
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Existing Vehicles Considered for EV Replacements

Fire Department - Vehicle# WFD2 - Chevy Tahoe LT SUV
Operational Requirements:

= Built-out with command module, lights, mobile radios, tablets, heater running off
inverter (2,000-watt inverter), medication supply (needs to be kept from freezing).

= 8-12 hours per call, potentially 150 mile round trip
=  Backup towing vehicle for up to 7,000Ib. trailer

Potential EV Replacements: Chevy Silverado EV Work Truck (Extended or Max Range) —
see Appendix

Recommended for EV Replacement? Not at this time, but consider Battery Electric
Vehicle (BEV) and Plug-in Hybrid Electric Vehicle (PHEV) options at next

replacement



Existing Vehicles Considered for EV Replacements

Public Works Department - Vehicle# SW1 - Chevy Equinox Compact SUV
Operational Requirements:

- 50-100mi typical daily travel, up to 200mi max. 24/7 on call. Requires AWD. No

plowing or towing

- Employee take-home vehicle. May require regular charging at employee residence in
addition to charging at municipal buildings

Potential EV Replacements: Chevy Equinox EV, Hyundai loniq 5, Ford Mustang Mach-E,
etc. (all available with optional AWD) — additional vehicles listed at Drive Electric
Vermont - Find Your EV

Recommended for EV Replacement? Yes


https://www.driveelectricvt.com/shopping/find-your-ev
https://www.driveelectricvt.com/shopping/find-your-ev
https://www.driveelectricvt.com/shopping/find-your-ev
https://www.driveelectricvt.com/shopping/find-your-ev

Existing Vehicles Considered for EV Replacements

Public Works Department — Vehicle# H18 — Chevy Silverado Pickup Truck
Operational Requirements:

= Up to 50 mi typical daily travel, up to 200mi max. Used to service buildings/grounds
in town. May require towing equipment trailers (up to 4,000lbs).

= Note that current LD EV pick-up trucks are not capable of plowing, so the Town will
need to determine whether plowing with this truck is critical (or could be handled by
other trucks in PW fleet)

Potential EV Replacements: Chevy Silverado EV Work Truck, Ford F-150 Lightning, Rivian R1T
etc. - see Drive Electric Vermont - Find Your EV

Recommended for EV Replacement? Yes, if plowing is not critical


https://www.driveelectricvt.com/shopping/find-your-ev
https://www.driveelectricvt.com/shopping/find-your-ev
https://www.driveelectricvt.com/shopping/find-your-ev

Existing Vehicles Considered for EV Replacements

Public Works Department - Vehicle# WS33 - GMC Sierra Pickup Truck
Operational Requirements:

- Up to 50 mi typical daily travel, up to 200mi max. Used to respond to water service
calls, and typically involves significant idle time to maintain cabin HVAC. May require
towing up to 4,000lbs

- Note that current LD EV trucks are not designed for plowing, so determine whether
plowing with this truck is critical (or could be handled by other trucks in PW fleet)

Potential EV Replacements: Chevy Silverado EV Work Truck, Ford F-150 Lightning, Rivian R1T
etc. - see Drive Electric Vermont Find Your EV

Recommended for EV Replacement? Yes, if plowing is not critical


https://www.driveelectricvt.com/shopping/find-your-ev

Existing Vehicles Considered for EV Replacements

Library Department - Bookmobile (“Dottie”) — Box Truck

Operational Requirements:

=  Primarily in-town travel within 12-15 miles daily roundtrip of library, several
days/week. Used to bring books to neighborhoods, community events and child-

care centers. No plowing or towing requirements
= Already identified for replacement with a cargo van

Potential EV Replacements: Ford E-Transit, Ram Promaster EV, Mercedes E-Sprinter, etc. — see

Appendix

Recommended for EV Replacement? Yes



EVSE Planning

Williston staff also shared details on existing Electric Vehicle Supply
Equipment (EVSE) in the Town:

= Current:

= Village Park Charger - 2 ports, with a charging power of 7.6kW
each, installed in 2024. Available for Town fleet, employee and
public use

= Town Hall - 2 ports, with a charging power of 11.5kW each,
installed in 2025. Included in parking lot repaving project.
Available for Town fleet, employee and public use

= Police Department - 2 ports, with a charging power of 11.5kW
each, installed in 2025. Included in parking lot repaving project.
Available for Town fleet use only




Recommendations & Next
Steps

1. Town Hall/Police Department Parking Lot

a.

During parking lot paving project, minimize future cost and
disruption by installing underground conduit to enable the

Police garage (and 8 designated parking spots) to provide

Level 2 and DC Fast Charging capability in the future. Plan
for at least six additional (6) 19.2 kW Level 2 EVSE ports
and two (2) 250 kW DCFC ports for potential future electric
police patrol vehicles.

Level 2 ports can be wall mounted to the garage for space
and cost efficiency. DCFC will likely require ground
mounting with dedicated pad and bollards

ELECTRIC
' VEHICLE
PARKING

‘Y
ELECTRIC VEHICLE
CHARGING STATION

NOTICE




Recommendatlons 2. Replace Bookmobile with electric

& Next Steps cargo van and utilize recently
installed Level 2 (240V) EVSE
ports at Town Hall to charge

a. Town Hall is the Bookmobile's
current overnight parking
location

b. Level 1 charging (120V) may
be viable for Bookmobile
charging due to limited travel,
if Level 2 ports are unavailable

14




Recommendations & Next Steps

3. Replace Public Work’s Stormwater SW1 compact SUV with an electric AWD compact SUV, and charge at
Town Hall Level 2 ports during the day and/or employee home overnight

a.

SW1 is a take-home vehicle which parks overnight at an employee residence and is based at Town Hall
during the day.

Fleet charging at employee homes can provide several benefits, such as ensuring a fully charged vehicle at
beginning of each workday, increased staff convenience, and avoiding additional infrastructure investments
or vehicle crowding at fleet facilities.

Example resources for fleet home charging:

a. EV Fleet Home Charging - Considerations & Benefits for Fleets | Geotab

b. Federal Home-to-Work Electric Vehicle Program Guide

c.  Electric vehicles: Easy at-home charging for commercial EVs | WEX Inc.

d. How To Reimburse Electric Vehicle Drivers for Charging at Home - Green Fleet - Automotive Fleet



https://www.geotab.com/blog/charging-evs-at-home/
https://www.geotab.com/blog/charging-evs-at-home/
https://www.geotab.com/blog/charging-evs-at-home/
https://www.geotab.com/blog/charging-evs-at-home/
https://www.geotab.com/blog/charging-evs-at-home/
https://www.energy.gov/sites/default/files/2025-01/federal-home-to-work-ev-program-guide.pdf
https://www.energy.gov/sites/default/files/2025-01/federal-home-to-work-ev-program-guide.pdf
https://www.energy.gov/sites/default/files/2025-01/federal-home-to-work-ev-program-guide.pdf
https://www.energy.gov/sites/default/files/2025-01/federal-home-to-work-ev-program-guide.pdf
https://www.energy.gov/sites/default/files/2025-01/federal-home-to-work-ev-program-guide.pdf
https://www.energy.gov/sites/default/files/2025-01/federal-home-to-work-ev-program-guide.pdf
https://www.energy.gov/sites/default/files/2025-01/federal-home-to-work-ev-program-guide.pdf
https://www.wexinc.com/resources/blog/electric-vehicles-easy-at-home-charging-for-commercial-evs/
https://www.wexinc.com/resources/blog/electric-vehicles-easy-at-home-charging-for-commercial-evs/
https://www.wexinc.com/resources/blog/electric-vehicles-easy-at-home-charging-for-commercial-evs/
https://www.wexinc.com/resources/blog/electric-vehicles-easy-at-home-charging-for-commercial-evs/
https://www.automotive-fleet.com/10199947/how-to-reimburse-electric-vehicle-drivers-for-charging-at-home?utm_source=fleetforward&utm_medium=referral
https://www.automotive-fleet.com/10199947/how-to-reimburse-electric-vehicle-drivers-for-charging-at-home?utm_source=fleetforward&utm_medium=referral
https://www.automotive-fleet.com/10199947/how-to-reimburse-electric-vehicle-drivers-for-charging-at-home?utm_source=fleetforward&utm_medium=referral
https://www.automotive-fleet.com/10199947/how-to-reimburse-electric-vehicle-drivers-for-charging-at-home?utm_source=fleetforward&utm_medium=referral
https://www.automotive-fleet.com/10199947/how-to-reimburse-electric-vehicle-drivers-for-charging-at-home?utm_source=fleetforward&utm_medium=referral
https://www.automotive-fleet.com/10199947/how-to-reimburse-electric-vehicle-drivers-for-charging-at-home?utm_source=fleetforward&utm_medium=referral

Recommendations & Next
Steps

4. Public Works Facility

a. Replace H18 (Highway pickup) and/or WS33 (Water/Sewer
pickup) with electric pickup truck(s)

b. Plan and install two 19.2kW L2 EVSE ports to support H18 and
WS33 EVs.

c. During future renovations/repaving, consider installing
underground conduit to serve the fleet parking area with
additional Level 2 and DC Fast Charging capability in the future.
Plan for at least five (5) additional 19.2 kW Level 2 EVSE ports
and two (2) 250 kW DCFC ports




Appendix A: Cargo and
Step Van Replacement
Candidates




Ford Transit Cargo Van, Cutaway, and Chassis
Series

« FHA Class: 2

* GVWR: 9,500 lbs.

* Model Year: 2023-2025

« Estimated MSRP: $46,00 - $51,000
* Nominal Range: 126-159 miles

* Battery Capacity (kWh): 89

* All wheel drive: No

* Cold weather deployment: Vermont



Dodge Ram Promaster EV

« FHA Class: 2
* GVWR: 9,350 Ilbs.
« Model Year: 2024

 Estimated MSRP: $78,000

« Nominal Range: 162 miles

* Battery Capacity (kWh): 110

* All wheel drive: No



Mercedes eSprinter Series

* FHA Class: 2

* GVWR: 9,370 Ibs.

* Model Year: 2025

« Estimated MSRP: $63,475 - $75,855

* Nominal Range: 150-206 miles

* Battery Capacity (kWh): 81-113

* All wheel drive: No



Rivian RCV 500 & 700 Series

* FHA Class: 2

* GVWR: 9,350 lbs.

* Model Year: 2025

« Estimated MSRP: $83,000 - $87,000

* Nominal Range: 153-161 miles

* Battery Capacity (kWh): 100

* All wheel drive: No



Chevrolet BrightDrop 400 & 600 Series

« FHA Class: 3
« GVWR: 11,000 lbs.
» Model Year: 2024-2026

 Estimated MSRP: $78,000 - $91,000

* Nominal Range: 159-272 miles

» Battery Capacity (kWh): Not available
* All wheel drive: Yes

 Cold Weather Deployment: Detroit, Ml



XOS StepVan Series

* FHA Class: 5

* GVWR: 19,500 lbs.

* Model Year: 2024

 Estimated MSRP: Not available
* Nominal Range: 100-200 miles
* Battery Capacity (kWh): 140-280

* All wheel drive: No

ENABLING ELECTR|C FLEETY
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Workhorse W56

* FHA Class: 6

* GVWR: 23,000 lbs.

* Model Year: 2024

 Estimated MSRP: Not available
* Nominal Range: 150 miles

* Battery Capacity (kWh): 210

* All wheel drive: No

e
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Appendix B: Vehicle Anti-
Idling Considerations




Vehicle Anti-ldling

What is Vehicle Idling?

Idling is running a vehicle's propulsion engine when the vehicle isn't moving. Idling wastes
fuel and creates harmful emissions. Idling has significant environmental and economic
consequences as the vehicle consumes fuel and increase engine-wear while idling.



Technologies/Strategies to reduce vehicle idling

* Auxiliary power units (APUs)

« Heaters/Air conditioners

* Engine idle management systems

e Electrified parking spaces (EPS)

* Telematics Systems

 Cab insulation, window glazing, reflective paint, passive measures

* Anti-idling policies and driver training



APU and EPS in action

* Case Study: Argonne National Laboratory
* Location: Vermont (Vermont Dept. of Environmental Conservation)
* Vehicle type: Ambulance

« Ambulances often idle to maintain equipment and medication temperatures. The study
tested two solutions using APUs and EPS kiosks.

« Battery APUs helped ambulances save at least $5,100 annually per vehicle in fuel and
reduced oil changes by 50%, with a payback period of 1.1 to 1.3 years.

* EPS kiosks at hospitals provided plug-in electricity and climate control, reducing idling and
emissions near sensitive populations without requiring ambulance modifications.



Using APU for idle reduction in Fire Department

» Reported by Argonne National Laboratory and Firehouse Magazine
* Fire apparatus often have more idle time than actual transit time

» Traffic controls, medical calls when the vehicle sits idle in standby mode for the

majority of calls

* |dleness provides a good use case for deploying APUs. When in idle mode, APUs can

supply enough power for the communication equipment, HVAC and Heat

* reducing fuel costs, emissions and engine-wear



*

Engine-off A/C Through
the Factory Vents

Using patented ZeroRPM
technology, the system provides
cooling through the factory vents

without running the chassis engine.

Y

ZeroKEY™

ZeroKEY allows you to securely
leave the vehicle while our system
takes care of climate control and
powering your electronics. When
you return to the vehicle everything
will be in operation as you left it.

?

Engine-off Heat Through
the Factory Vents

The system provides heating
through the factory vents without
running the chassis engine. You no
longer have to enter a freezing
vehicle on a cold day!

&)

ZerolDLE®

ZerolIDLE prevents the IMS® from
automatically starting the engine in
“no-idle” zones. The operator can be

notified by an optional buzzer,
backup alarm, or voice annunciator.

[ oox |

100%

Lithium-Iron Power to All
Electronics

Using safe Lithium-Iron batteries,
the system provides power io all
electronics ( e.g. radio, lights, and
computers ) without running the
chassis engine. The batteries have a
five-year warranty.

\

ZeroDRAW"

Our system protects the chassis
batteries from being drained from
your vehicle's accessories. This
protects you from returning to your
vehicle to find a dead chassis
battery.

ZeroRPM: an engine idle management system

Automatic Recharging

The batteries charge natively from a
12V alternator. Solar panel and
shore power integrations are
optional.

&

Electric PTO

The system can provide energy to

powered take-off equipment such

as hydraulic buckets, booms, and
lifts, all while the engine is off.




Appendix C: Cold Climate
MD/HD Electric Vehicle
Deployment Examples




Rizon Class 4-5 Trucks Reach Canada

FleetOwner

« 22 class 4-6 Rizon trucks with various body
upfits including dry boxes, service bodies,
and landscape dumps were shipped to British
Columbia and Quebec Canada in November
2024,

* Rizon recently expanded its North American

operations in Canada starting in April 2024.

EMISSIONS & EFFICIENCY

Daimler Truck’s first wave of electric Rizon trucks
* Rizon dealerships are now located in British reaches Canada

Nov. 6,2024 B

Nineteen of the units will be delivered to customers in British Columbia and Quebec. The

C (@) | um b i d ] O N ta ri O, an d Qu e b ec P rOVi nces. remaining three units will be used for demonstration purposes.



Kruger Energy all-electric Semi: Montreal, Quebec

* Two Peterbilt 579EV electric semi-trailers

* Battery range of up to 348 miles with a 50-

ton load.

* Two trucks run 20 hours per day, traveling
roughly 40 miles per trip between Crabtree

and Laval.

« Company has ordered 50 additional electric
since 2023.

Kruger Energy puts first two
electric trucks into service,
plans to add 50 more

EV FLEETS JAN 26,2023 MEHANAZ YAKUB

With two Class 8 trucks finally hitting the road outside Montreal, Kruger Energy
is expanding its ambitions and plans to add 50 new electric trucks to its
Canadian fleet

i
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Kruger Energy, a Montreal-based developer and manager of renewable energy power plants, has made a significant
step towards sustainable logistics by deploying a pair of all-electric class 8 vehicles in Quebec. Photo: Kruger

Energy



Snowplow Semi Truck Trial: Norwegian Public Road

Administration
The world’s first semi electric truck with

« Built on Volvo FH Chassis created by Swiss 1,000 kWh capacity is plowing snow in
Norway like a boss

& Michelle Lewis | Feb 8 2024 - 2:52 pm PT | & 24 Comments

Firm Designwerk Technologies AG
» Equipped with a 1,000-kWh battery. gl

* Battery range of up to 348 miles with a 50-
ton load.

» Operated for nearly nine hours with battery

.

depletion from 90% to 28% during the trial. - L. 'i"l"~ R e

Photo: Eli Ramstad/Morwegian Public Roads Administration




Appendix D: Police EV
Memo response
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Availability of pursuit-rated, appropriately sized EV for
police use

* Released in 2024, the Chevrolet Blazer
EV police-pursuit vehicle is a purpose-
built SUV ftor police use

 EPA-estimated 297 mile of range

* In testing, reaches 60 mph quicker than
ICE Chevy police-rated blazers

* Can be upfitted with prisoner
partitions, cargo barriers, vertical
weapon mounts, as with ICE Chevy
Blazers

* Larger cargo storage than civilian
model




EV capacity for police equipment

Purpose | Manufacturer | Vehicle Name Style

Patrol Chevrolet Blazer EV PPV 297 miles
Specialty  Chevrolet Bolt SSV 247 miles
Specialty  Ford F-150 Lightning Pro SSV 240 miles
Patrol Ford Mustang Mach-E GT 320 miles

Specialty  Tesla Model Y upfitted 308 miles

25.5 cu.ft
16.6 cu.ft
14.1 cu.ft
29.7 cu.ft

30.2 cu.ft

Compact SUV
Compact SUV
Pickup truck

Compact SUV

Hatch



EV’'s ability to run for longer than 12 hours

* Average patrol duration is 10-12 hours

° Public o Under Repair
* Average miles travelled per patrol ranges from O Fowe Nl
80-120 mileS \ @ Restricted @ Place
KIRBY [:DRNER ¥ Inuse B Plugscore

* Recent study finds that police cruiser spend U|tesLt?y%:f]j:fT*|T§hlng1
60% of time idling and used 21% of fuel when - W
Willito

parked ; o
* Most EVs on the market suitable for police use g = \
have max range of 240 miles and above ’
Walmart The °E Depot
 EVs expends less energy when idling =

\

veic 39




Cold weather range challenge in EVs

» Studies found that EV suffers range loss between 10-40% in subzero temperature

« Many EV models suitable for police use have special features to reduce battery loss from
cold, such as heat pump technology, heated seats and steering wheel and eco-climate
features

* There are certain EV operations best practices that will help with cold weather range loss



Reliability of charging

» Availability of charging is critical to fleet electrification

 Importance of depot infrastructure planning to ensure charging is available at town-

owned sites

« Utilize police vehicle idle time, such as the downtime between calls to top-off

* Fast charging is available with a NACS adapter at the Williston Healthy Living Tesla

Supercharger



Appendix E: Williston’s Argonne
National Lab Light-Duty Fleet Analysis
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Fleet Analysis for the Town of
Williston, Vermont

Amarendra Kancharla and Charbel Mansour
Vehicle and Mobility Systems Department

Argonne National Laboratory

cmansour@anl.gov

Feb. 2, 2024

Photos clockwise, starting in upper left: iStock, 1282045969; by Werner Slocum, NREL 65138; iStock, 945938110; by Erik Nelsen, NREL 64276; iStock, 1372334808



Clean Energy to Communities

Clean Energy to Communities
(C2C) is an innovative, technical
program that helps electric
utilities, local governments, and
community-based organizations
meet their progressive clean
energy goals.

B

Hydropower
Geothermal
Hydrogen
Nuclear

Buildings
Grid-Interactive buildings

Advanced building
construction

~. Connected communities

Local Clean
Energy Goals

g/,

=i, Mobility

Personal mobility
Shared mobility
Freight
Infrastructure

Transmission

& distribution
infrastructure  /
storage '

@ 5 @ Expert Match | C2C: Clean Energy to Communities | 2



List of Acronyms

« (C2C: Clean Energy to vehicle
Communities *  PTW: pump to wheel
* EV:electric vehicle «  SUV: sport utility vehicle
* GHG: greenhouse gas «  TCO: total cost of ownership
 HEV: hybrid electric vehicle «  VMT: vehicle miles traveled

* ICEV: internal engine combustion «  WTP: well to pump

vehicle «  WTW: well to wheel
«  MPGe: miles per gallon of

gasoline-equivalent

«  MSRP: manufacturer’s suggested
retail price

¢ PH Ev: pl ug-i n hybrid electric @ 5 @ Expert Match | C2C: Clean Energy to Communities | 3



Current Fleet

Winooski Saint Michael’s 'S
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FOR INTERNAL USE ONLY—NOT FOR DISTRIBUTION, QUOTATION, OR CITATION ® 5 @ Expert Match | C2C: Clean Energy to Communities | 4



Current Fleet Vehicle Type Number of Vehicles

Sport utility vehicle (SUV)
Pickup 8
Total 11

Yearly Vehicle Purchases

4
3
2
1
, 1IN [
2016 2017 2019 2020 2022 2023
B Pickup = SUV

FOR INTERNAL USE ONLY—NOT FOR DISTRIBUTION, QUOTATION, OR CITATION ® 5 @ Expert Match | C2C: Clean Energy to Communities | 5



Max Vehicle Miles Traveled per Day Distribution

Max Vehicle Miles Traveled (VMT)/Day
3.5

2.5
1.5

0.

o1

Count of vehicles
H

Pickups SUVs

o

m15-20 m20-25 m25-30 m30-35 m35-40 m45-50 m50-55 m55-60 m60-65 m65-70

FOR INTERNAL USE ONLY—NOT FOR DISTRIBUTION, QUOTATION, OR CITATION ® 5 @ Expert Match | C2C: Clean Energy to Communities | 6



Estimated VMT/Day per Vehicle Type at Each
Location

Location / Style

Measure Mames

B Wax VMT/day

Min VMT/day
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Pickup Alternative Vehicles in Current Market

This is a generic comparison based on available data, and not a recommendation for purchase.

Fuel TCO Greenhouse
Manufacturer’s Electric ((ES?H?;]TL) Fuel TOta(I)f ost [Federal and Err?izzif)?\:(jv)ell
Make Model Powertrain Suggested Retail Range (miles per galion E:%?nrt‘)i?]:g Ownership state tax to wheel
Price (MSRP) (miles) of gasoline- (MPGe) (TCO) incentive] (WTW)
equivalent - ($/mi|e) ’
[MPGe]) ($/mile) (g/mile)
Town — cod F150 ntemal 47800 17,23 20 0.44 569
Fleet combustion
Ford F-150 Electric 46974 230  76/61 68 0.46 0.40 231
vehicle (EV)
Rivian RAT EV 73000 260 80/71 76 0.63 0.59 207
New ;
Vehicles Chevrolet S""E\r/ado EV 79800 450  67/59 63 0.69 0.62 247
Available
on the GMC Hummer EV EV 108700 329 51/43 47 0.92 0.9 334
Mark
arket  rord  Maverick  Hybrid 22195 40/33 37 0.3 301
TOYOTA Tundra Hybrid 54015 20/24 22 0.53 501
Ram 1500 Mild Hybrid 37410 20/25 22 0.42 507

FOR INTERNAL USE ONLY—NOT FOR DISTRIBUTION, QUOTATION, OR CITATION hary Expert Match | C2C: Clean Energy to Communities | 9



Cost and Emissions of Emissions-to-cost performance of hybrid
. . . . and electric pickup venhicles.

Electrified Pickup Vehicles in PICRUP

Today's Market

800
700
Sierra 1500 -, 0

- 000 erra ". Silverado
E 500 Ram 1500 Tundra
B 400 HEV
2
S 300 Maverick M Conv
(7}
[}
E 200 Silverado EV T B Hummer EV WEV
g 100 F-150 EV I silverado EV 4WT
o
= 0
§ 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

Total Cost of Ownership ($/mile)

This is a generic comparison based on available data, and not a recommendation for purchase.

Results were generated using TechScape FOR INTERNAL USE ONLY—NOT FOR DISTRIBUTION, QUOTATION, OR CITATION @ 5 @ Expert Match | C2C: Clean Energy to Communities | 10


https://vms.taps.anl.gov/tools/techscape/

Cost and Emissions Savings Emissions-to-cost performance of hybrid
- g . and electric pickup vehicles relative to

of E_IeCt”fled Pickup conventional F-150.

Vehicles in Today's Market

Silverado EV Base Model MSRP $47,000

90%
MSRP $79,800 MSRP $50,000 .
Range 450 miles Range unknown ange 230 miles
80% .
’ Silverado EV 4WT ™ s R Y
v v
70% . v
B Hummer EV 26% A 18% A v

ng, 60% v
E 80% A
N 50%
" 0
& HEV
@ 40% v ]
2 v mEV
o 30%
I
(O]

20%

Tundra
10% v B Ram 1500 v
4% A v
0%
-100% -80% -60% -40% -20% 0% 20% 40% 60%

This is a generic comparison based on available data, and not a recommendation for purchase. Total Cost of Ownership Savings

Results were generated using TechScape FOR INTERNAL USE ONLY—NOT FOR DISTRIBUTION, QUOTATION, OR CITATION @ 5 @ Expert Match | C2C: Clean Energy to Communities | 11


https://vms.taps.anl.gov/tools/techscape/

Emissions of Electrified EVs only contribute to upstream

. . . ' emissions generated during the
Pickup Vehicles in Today's production of electricity.
Market

m Upstream Emissions (WTP) Tailpipe Emissions (PTW) ® Total Emissions (WTW)
700
500 569 569 587
501 507 o o e
500 ) o
400
301
300 °
200 135 144 121
> i . " . H B B
. m . -
F150 EV Silverado EV. Hummer EV | Maverick Tundra Ram 1500 Silverado F150 Sierra 1500
AWT
EV Hybrid Conventional

Results were generated using TechScape and GREET.  FOR INTERNAL USE ONLY—NOT FOR DISTRIBUTION, QUOTATION, OR CITATION @ 55 @ Expert Match | C2C: Clean Energy to Communities | 12
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Impact of Ambient Original equipment manufacturer's
announced EV range is based on a 72°F

(1)
T(.amperaturfe on Range of temperature. Extreme heat and cold
Pickup EVs in Today's affect battery performance, reducing the

Market range.

500

450

N
o 0o O O
o O O O

e F150 EV
RA1T

151
e 153 182 108 ——Silverado EV 4WT

1_22 136 e Hummer EV
106

o
o

o1
o

Estimated Range® (miles)
P R NN W W b
o o
o o

al
o O

0 20 40 72 95
Ambient Temperature (F)

() Temperature-dependent range drop is estimated in this slide using experimental data collected from Tesla
Model 3, Chevrolet Bolt, and Nissan Leaf. Actual range may vary based on other factors, including terrain, battery
age and condition, loading, and how the vehicle is used and maintained.
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Compact SUV Alternative Vehicles in Current

Market

This is a generic comparison based on available data, and not a recommendation for purchase.

Make
Town
Fleet Chevrolet
Hyundai
Volkswagen
Toyota
New Subaru
Vehicles
Available Ford
on the Hyunda
Market
Kia
Toyota
Hyundai

Model

Equinox
Kona
ID.4
bZ4X

Crosstrek
Escape

Tucson
Sportage
RAV4

Tucson

Results were generated using TechScape

Powertrain

ICEV
EV
EV

EV
PHEV

PHEV

PHEV
Hybrid
Hybrid

Hybrid

MSRP

26300
33550
38995

42000
36845

38500
37500

27490

30725

30900

Electric Fuel Economy Fuel Economy

Range
(miles)

258
255

252
17

37
33

(City/Highway) (Combined)
(MPGe) (MPGe)
26/31 28
134/106 120
104/93 99
131/107 119
90
101
80
42/44 43
41/38 40
38/38 38

FOR INTERNAL USE ONLY—NOT FOR DISTRIBUTION, QUOTATION, OR CITATION

TCO

($/mile)

0.30
0.36
0.40

0.42
0.45

0.45
0.45

0.33

0.35

0.36

TCO
[Federal and
state tax
incentive]

($/mile)

0.34
0.33
0.40

GHG
Emissions
WTW

(g/mile)
425
128
146

132
319

279
319

259
277.58

293.56

Expert Match | C2C: Clean Energy to Communities | 15
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Cost and Emissions of
Electrified Compact SUV in
Today's Market

400
350
300
250
200

150
EV

100 Bolt EUV
|

Total GHG Emissions (g/mile)

50

0
0.2

This is a generic comparison based on available data,
and not a recommendation for purchase.
Results were generated using TechScape

HEV

B Equinox LS AWD

Emissions-to-cost performance of hybrid
and electric compact SUV.

Conventional

Tucson
B mEscape M Venza
Ravam IMERY B UX 250h Hornet
M Sportage orne Outlander e . mEv
Crosstrek i
. Santa Fe Sorento PHEV
M Niro Tucson Sportage
W HEV
Escape
_ RAV4 Prime W Conventional
niro
ID.: Niro EV lonig 5 &Y - Blazer %/60
Kona Niro |
| o Solterra ™ Hev-e
bz4x Model Y
0.3 0.4 0.5 0.6

Total Cost of Ownership ($/mile)

FOR INTERNAL USE ONLY—NOT FOR DISTRIBUTION, QUOTATION, OR CITATION

@ 5 @ Expert Match | C2C: Clean Energy to Communities | 16


https://vms.taps.anl.gov/tools/techscape/

Cost and Emissions Savings Emissions-to-cost performance of hybrid
. and electric pickup vehicles relative to

_Of Electrified CompaCt SUV conventional Equinox LS.

in Today's Market

90%
EVe Model Y bzZ4X
80% GV60 m @ Solterrg, W mNiro EV Konal o 04 W Bolt EUV
- B Blazer lonig 5 )
" Ariya = =
1) 0
& 70% LTE>. G50y Y m
= Niro — TCO8% V
v 60% RAV4 Prime Escape v
a S Sportage
- orento ) v
2 50% P Tucson B Niro
é orsair Santa Fe | ! Crosstrek WEV
w 40% orne CR-V B Sportage
g Outlander . V. UX 250h l B RAV4 PHEV
enza

© 30% Escape- Tucson = HEV
©
L
o 20%
-

10%

0%

-50% -40% -30% -20% -10% 0% 10% 20% 30% 40%

Total Cost of Ownership Savings

This is a generic comparison based on available data, and not a recommendation for purchase.

Results were generated using TechScape FOR INTERNAL USE ONLY—NOT FOR DISTRIBUTION, QUOTATION, OR CITATION @ 5 @ Expert Match | C2C: Clean Energy to Communities | 17
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Emissions of Electrified
Compact SUV in Today's

Market

450 426

400
350
300
250
200
150

80 86 80
100 75 77

St o

(b
N\ s
\\f,, )

(\\J\ O

Results were generated using TechScape and GREET

o ~Q \0‘

m Upstream Emissions (WTP)

o & °© & &
& @& &
go*‘ I

L
& ¥
é\0

EV

FOR INTERNAL USE ONLY—NOT FOR DISTRIBUTION, QUOTATION, OR CITATION

EVs only contribute to upstream
emissions generated during the

production of electricity.

Tailpipe Emissions (PTW)

® Total Emissions (WTW)

278 294 286 276 5 289
233 246 252 29 o °
212 209 o 224 g 224218710 @ o
155 162 ®e o 173 L ® o ®
o O e
> @ & N 0O 2w > QN 0
%OQ,Q of)é \\P@o &% Q\\& & C\‘(b‘\ @Q& «Oéb\ & NS o@o (9@9 ¢ ‘f’o \\@&
R S B qﬁw <L o‘\')‘é ° < & ~ @ Ny
AN
PHEV HEV
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Estimated Range (miles)

Impact of Ambient Original equipment manufacturer's

Temperature on Range® of announced EV range is based on a 72°F
P g temperature. Extreme heat and cold affect

Compact SUV in Today's battery performance, reducing the range.

NMavrvlcat
345
......... kona
----- id4
295
= = =niro-ev
bz4x
245
loniq 5
ariya
195
model y
solterra
145
ev-6
blazer
9 gv60

0 10 20 30 40 50 60 70 80 90 100

Ambient Temperature (F) — - =Bolt EUV

() Temperature-dependent range drop is estimated in this slide using experimental data collected from Tesla
Model 3, Chevrolet Bolt, and Nissan Leaf. Actual range may vary based on other factors, including terrain, battery
age and condition, loading, and how the vehicle is used and maintained.
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Total Cost of Ownership Assumptions

Vehicle cost

Financing cost

Fuel cost

Insurance cost

Maintenance and
repair cost

Tax and fees cost

Calculates the discounted ratio of the MSRP to the finance term for each year
throughout the vehicle's lifetime.

Calculates the discounted yearly payment based on the MSRP, finance term,
and finance rate until the end of the finance term.

Obtained by multiplying the average annual miles with the cost per mile for
fuel and electricity.

The sum of fixed insurance liability costs for each year and additional costs
calculated based on the residual value of the vehicle for that year.

Yearly maintenance cost is calculated by multiplying the estimated number of
maintenance with the respective maintenance component cost.

For the first year, it considers sales and excise tax, registration fees, and
permit costs. For subsequent years until the vehicle's lifetime, the yearly
permit cost is considered.

FOR INTERNAL USE ONLY—NOT FOR DISTRIBUTION, QUOTATION, OR CITATION

)

The fuel and electricity prices are
obtained from AEO 2023.

Annual repair cost is obtained
using various factors from the
TechScape 2023 Database.

TechScape 2023 Database.

Expert Match | C2C: Clean Energy to Communities | 21
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The fuel consumption is multiplied by the emission factor from the

Llfe'cyC|e AnalySIS Greenhouse Gases, Regulated Emissions, and Energy Use in
. . . Transportation (GREET) Model to obtain the emission in grams per
(Em ISSIOI‘IS) ASSU m ptlons mile traveled by a vehicle as shown in the following equations:

Upstream emissions (WTP) = emission factoryp (g/MJ) * fuel consumed (MJ/mile)
Tailpipe emissions (PTW) = emission factorpyy, (8/MJ) * fuel consumed (MJ/mile)
Total emissions (WTW) = Upstream emissions + Tailpipe emissions.

GHG Emission Factors from Gasoline Consumption

' Upstream (WTP) Tailpipe (PTW)
R
eglon (&/M)) (&/M))
U.S. Average 17.5 73.0
NPCC 17.5 73.0

GHG Emission Factors from Electricity Consumption

' Upstream (WTP) Tailpipe (PTW)
R
eglon (&/M)) &M))
U.S. Average 129.6 0
NPCC 75.7 (40% V) 0
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Clean Energy to Communities

Clean Energy to Communities
(C2C) is an innovative, technical
program that helps electric
utilities, local governments, and
community-based organizations
meet their progressive clean
energy goals.

B

Hydropower
Geothermal
Hydrogen
Nuclear

Buildings
Grid-Interactive buildings

Advanced building
construction

~. Connected communities

Local Clean
Energy Goals

g/,

=i, Mobility

Personal mobility
Shared mobility
Freight
Infrastructure

Transmission

& distribution
infrastructure  /
storage '
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Fleet Procurement Policy Examples

The City of Burlington has a Fleet Advisory Committee (FAC) and a policy manual.
Process outlines how the fleet manager will choose the new vehicles based on the
department’s needs, maintenance requirements, fuel costs, funding, and the city’s
sustainability goals. Information is presented to the committee for approval.t

UVM'’s Vehicle Request Form requires consideration of alternative fuel vehicles for
the replacement. If there is no viable alternative fuel vehicle, the requestor must
determine the vehicle’s fuel economy. This ensures the vehicle procurement is
purposeful, is financially responsible, and reduces emissions.?

1. The City of Burlington: Determining Annual Need for and Procuring General Fund Vehicles
2. UVM'’s Vehicle Request Form.
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Vehicle rebates (stackable):

Ve h |C|e * Green Mountain Power: The value of each
. vehicle would be decided by the Technical
I ncentives an d Advisory Committee (TAG), which would
. determine the carbon reduction impact.
TaX Cred Its « Save up to $2,200 + federal tax credit
($7,500).

State rebates:

» Electrify Your Fleet Program: Up to $2,500 for
each internal combustion engine vehicle
replaced or avoided.

Federal tax credits:
" _ _ « Up to $7,500 depending on vehicle
Source: Peggy O'Neill-Vivanco * See qualified manufacturers.
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https://greenmountainpower.com/rebates-programs/business-innovation/electric-vehicles/
https://greenmountainpower.com/rebates-programs/business-innovation/electric-vehicles/
https://vtrans.vermont.gov/planning/climate-change/Electrify-Your-Fleet
https://vtrans.vermont.gov/planning/climate-change/Electrify-Your-Fleet
https://www.irs.gov/credits-deductions/commercial-clean-vehicle-credit
https://www.irs.gov/credits-deductions/manufacturers-for-qualified-commercial-clean-vehicle-credit

Green Mountain Power

1  Electric forklift rebate: $3,000 for new or
EIeCtrIc $1,500 for used

Eq u | p ment « Electric mower

Incentives '

$2,500 for all commercial e-mowers

Must have 6- to 8-hour run time, minimum
36 volts, minimum 48” deck.

Federal tax credits (*pending clarification)
e Commercial Clean Vehicle Credit - Mobile

machinery

Plug-in electric vehicle that draws
significant propulsion from an electric
motor with a battery capacity of at least:

e 7 kilowatt hours if the gross vehicle weight
rating (GVWR) is less than 14,000 pounds

* 15 kilowatt hours if the GVYWR is 14,000
pounds or more.

@ 5 @ Expert Match | C2C: Clean Energy to Communities | 5
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Electric Vehicle Charging Incentives and
Resources

Green Mountain Power (workplace and public locations):

* Level 2: $750 installation per port

« DC Fast Charger: $1,500 per port

* Energy Innovations Team: Incentives based on amount of carbon offsetting
* Flexible Load Management: Helps optimize energy use.

Vermont Community Electric Vehicle (EV) Chargers Incentive Program
*  Workplace, Multi-Unit, and Public Attraction Charging Grants.

EMPOWER Workplace Charging
* Clean Cities and DOE Resources, Assistance and Pledge.
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EV Workforce
Development

Budget for ongoing EV safety and technician
training.

 EV Training 101 for staff who work on or near
high-voltage electric vehicles and equipment
- ASE High-Voltage Safety Certification

* First-responder EV training
 Low-voltage Electrical Training
* Electronics

* High Voltage AC/DC Training.
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