Fleet Futures: Gas vs. Electric
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AMPED campaign overview

Cost and emissions analysis of EV
Maintaining EVs within a municipal fleet
Q&A
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' Webinar Goals

« See how to crunch the numbers and use the Total Cost of
Ownership (TCO) to compare electric vs. internal
combustion engine fleets.

« Understand the full cradle-to-grave emissions of electric
vehicle compared to gas, including the impact of lithium
ion batteries

» Dig into the impact of fuel type on operating and
maintaining your vehicles
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GO ALL ELECTRIC.

Our purpose is to help make the Genesee-Finger Lakes
region healthier, more efficient, and more resilient by
supporting our community’s transition to vehicles and
buildings powered by carbon-free electricity.
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OUTLINE OF PRESENTATION

» Life-Cycle Analysis Introduction
= AFLEET Introduction

= AFLEET Online Demo
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Life-Cycle Analysis (LCA)
Introduction
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GREET LCA MODELING AT ARGONNE

VEHICLE CYCLE
(GREET 2 Series)

= System boundary

= Metrics g

— Energy

— Water use

— Emissions =
* GHG: CO, CH, N,0 [F
* Air pollutants: VOC, CO, NOx, PM,, PM, . SOx :

= Data availability & representation
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LCA FOR GHG AND AIR POLLUTANT ANALYSIS

= GHGs
— LCA needed for proper
analysis
* Quantity matters;
location doesn’t

= Air pollutants
— Vehicle operation often
focus for analysis
— LCA = fuller picture when
analyzing AFVs
* Air quality/health
impacts require
detailed modeling
* Quantity & location
matters

Emissions

Upstream “ PHEV

Crude

Crude Crude : Fuel
Recovery  Transportation Reﬁr:nng Transportation
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Electricity Generation Mix
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GEOGRAPHIC IMPACT OF GRID MIX

Life Cycle Greenhouse Gas Emissions for Midsize Sedans
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(Lu and Kelly, 2022) Life-Cycle Analysis (LCA) with the GREET® Model 14 Argonne °
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TEMPORAL IMPACT OF GRID MIX

= U.S. 2021 vs 2050 (EIAAEO

BAU projected) s — e NN RS w00
— GHG intensity 90% 450
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AFLEET INTRODUCTION

EXAMINES ON-ROAD AND OFF-ROAD FLEET AF LE ET %O FLEET
10,000+
M Environmental footprint M Cost of ownership 5 > 5 ﬁﬁ] US’ERS \1’
Helps identify vehicle replacement @
IZ Refueling infrastructure M Idle reduction Ql\\ :I_‘
S “ =
?\_EET TOTAL COST OF CARBON AR E e
" OWNERSHIP FOOTPRINT POLLUTION —— =} o
OQ' 18 ALTERNATIVE FUEL/TECHNOLOGY COMBINATIONS -
o\
; 7 B 7
_ > A o 2 |
| PETROLEUM VEHICLE QUANTIFY
USE OPTIONS BENEFITS
= = |
BENEFITS OF NEW TECHNOLOGIES
1 @ |][]|][| M Save on cost M Reduce carbon
IDENTIFY . ) d of ownership footprint
VEHICLES TO O Spreadsheet-base: .
REPLACE o Online web-based :f combuteto o s .
To learn more, visit
afleet.es.anl.gov.
%, U.s. DEPARTUENT OF  Argorne National Laboratory is a
(Z)ENERGY S
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AFLEET TOOL

= Designed for Clean Cities stakeholder fleet cost and emission

anaeis [ ecticty. WREVERERNY vovrs s |
Electricity Hydrogen

= Examines light-duty, heavy-duty, and off-road vehicle:
\
a 2

— Petroleum use
— GHGs
— Air pollutants
— Cost of ownership
17 Argonne &

= Contains 18 fuel/vehicle technologies
— Conventional
— Hybrids
— Plug-in electrics
— Alternative fuels: CNG, LNG, LPG, H,, ethanol, biodiesel, renewable diesel

» AFLEET Spreadsheet and Online; HDVEC: afleet.es.anl.gov
— AFLEET Online and HDVEC updated as well




KEY DATA SOURCES

= Petroleum use, GHGs, air pollutants factors VeoLE ovoLe

from Argonne’s GREET Model (GREET 2 Series)
— Light-duty and heavy-duty fuel economy data

= Vehicle air pollutant emission factors from
EPA’'s MOVES3

» Fuel prices using Clean Cities Alternative Fuel
Price Reports

= Depreciation, maintenance & repair, and

insurance using multi-lab DOE TC@; study, \

or — .
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AFLEET CALCULATION METHODS (SPREADSHEET)

1.

© N o gk~ wN

Simple Payback Calculator
— On-Road
-  Off-Road

Total Cost of Ownership Calculator

Idle Reduction Calculator

On-Road Fleet Footprint Calculator

Off-Road Fleet Footprint Calculator

EV Utility Rate Calculator

EV Charging Cost Calculator

Charging and Fueling Infrastructure Calculator

19
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AFLEET ONLINE

AFLEET Online & Argonne &

Home PaybackOnroad Payback Off-road TCO

= User friendly, web-based version replicates: sotty [towionen - | [
— Simple Payback Calculator
° On'Road Total Cost of Ownership: 15 years

$100,000

« Off-Road $90,000

H $80,000 | BE
— Total Cost of Ownership Calculator Py -
$60,000 B License
$50,000 B nsurance
$40,000 I Depreciation
B el

» Under development 30000

$20,000

— EV Utility Rate Calculator $10000

$0

— EV Charging Cost Calculator BV HEV PHEV  Gasolne

>

u Lifetime GHG Emissions: 15 years (short tons)

EV

PHEV HEV Gasoline

= AFLEET Online: afleet.es.anl.gov/afleet/

Short Tons
- n w S o
o o o o o

o
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AFLEET ONLINE DEMO

AFLEET Online &

AFLEET ONLINE

The Department of Energy has enlisted the expertise at Argonne to develop the Alternative Fuel Life-Cycle Environmental and Economic Transportation (AFLEET) Tool for Clean Cities
Coalition stakeholders. This online version of AFLEET compares new alternative fuel vehicles to gasoline (light-duty) and diesel (heavy-duty) vehicles.

Below are the calculators implemented by the online version from the AFLEET Tool 2020 spreadsheet. Select one of the options below to get started:

SELECT ATOOL TO GET STARTED

PAYBACK ON-ROAD PAYBACK OFF-ROAD TCO CALCULATOR
CALCULATOR CALCULATOR

« Lifetime petroleum use
« Lifetime greenhouse gas emissions

+ Annual petroleum use 4 + Annual petroleum use + Lifetime air pollutant emissions
+ Annual greenhouse gas emissions + Annual greenhouse gas emissions i
L . N * Total cost of ownership
+ Annual air pollutant emissions * Annual air pollutant emissions
+ Simple payback on-road » Simple payback off-road

For any questions please contact: greet@anl.gov

Copyright Statement

21 Argonne &
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THANK YOU!!!

Argonne National Laboratory’s work is supported by the
U.S. Department of Energy, Office of Energy Efficiency and
Renewable Energy

This work has been supported and assisted by:
Margaret Smith: U.S. DOE
Marcy Rood: Argonne
Joann Zhou: Argonne

Eric Pfister, Noah Song, David Sandoval, Arijus Trakymas,
Andy Ayers

www.anl.gov Argonne s

NATIONAL LABORATORY



AFLEET ONLINE TUTORIAL - START PAGE

= About, Tool Selection

AFLEET Online & Argonne &

AFLEET ONLINE

The Department of Energy has enlisted the expertise at Argonne to develop the Alternative Fuel Life-Cycle Environmental and Economic Transportation (AFLEET) Tool for Clean Cities
Coalition stakeholders. This online version of AFLEET compares new alternative fuel vehicles to gasoline (light-duty) and diesel (heavy-duty) vehicles.

Below are the calculators implemented by the online version from the AFLEET Tool 2020 spreadsheet. Select one of the options below to get started:

SELECT ATOOL TO GET STARTED

PAYBACK ON-ROAD PAYBACK OFF-ROAD TCO CALCULATOR
CALCULATOR CALCULATOR

+ Lifetime petroleum use
+ Lifetime greenh gas

+ Annual petroleum use « Annual petroleum use - Lifetime air pollutant emissions
+ Annual greenhouse gas emissions + Annual greenhouse gas emissions - Total cost of ownership

+ Annual air pollutant emissions + Annual air pollutant emissions

+ Simple payback on-road + Simple payback off-road

For any questions please contact: afleet@anl.gov

Copyright Statement

23 Argonne &

NATIONAL LABORATORY




AFLEET ONLINE TUTORIAL - TCO

. :
= 15t step: select vehicle type

— LDV (compare to gasoline)
— HDV (compare to diesel) R © rowoomox

-

Vehicle Mileage
Planned Ownership.
Powertrains to Compare

Fuel| @ ek Bus

Powertrain
o L (@ Refuse Truck

O Gcasoline

Diesel

a

EV

FCv

Diesel HEV

Diesel HHV

B20 8.17 $100,000 $0.93

B100

RD20

RD100

E85

8000O0OB@OOO

LPG 6.81 $108,000 $0.61

CNG 6.94 $130,000 $0.93

LNG

008

LNG/D v

=1
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AFLEET ONLINE TUTORIAL - TCO

= 2" step:
— state
— # of vehicles
— mileage
— years of ownership

= 3" step: select alternative
fuels/powertrains

= 4t step:
— fuel economy
— purchase price
— maintenance

25
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Home PaybackOntoed PaybeckOffroed  TCO

(IR Fuel Prices | Other Costs | Fuel Options
a

State  lllinois
Quantity 1 vehicle(s)
Vehicle Mileage 15,000 mi/year
Planned Ownership 15| years

Powertrains to Compare

C] Powertrain (F::I:;:)" omy :;‘;:Z‘;;:Jﬁu Maintenance ($/mi)
O casol

Diesel 817 $100,000 $0.93
EV 23.96 $300,000 $0.56
O rov
O Dvieset Hev
(O Dpieset HHv
820 817 $100,000 $0.93
O swo
O roz
O roxo
O ess
LPG 6.81 $108,000 $0.61
NG 6.94 $130,000 $0.93

= =
z =z
) o
=]
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AFLEET ONLINE TUTORIAL - TCO

= 5t step: fuel prices

AFLEET Online &
Home PaybackOnroad PaybackOffroad TCO

Vehicle Info || Other Costs | Fuel Options

Fuel Station Type O Public @ Private

Fuel Prices
Diesel $1.95 | $/gal
Electricity $0.13 | $/kWh

B20 $2.48  S/gal

Propane $1.49 $/gal
CNG $1.78 $/CNG GGE

Diesel Exhaust Fluid $2.80 $/gal

26
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AFLEET ONLINE TUTORIAL - TCO

= 6" step: AFLEET Online @&
— fuel production sources

— petroleum use, GHGs, and
air pollutants options

Home PaybackOnroad PaybackOfffoad TCO

Vehicle Info | FuelPrices | Other Costs |MATILINIH

Fuel Production Sources

Biodiesel Feedstock Soy s ‘
CNG Feedstock ’ North American NG b ‘
North American NG Conventional Shale
Feedstock Source 66% 34%

NG Petroleum
LPG Feedstock Source 69% 31%
Electricity Average U.S. Mix ¢

View Electricity Source Map

Calculation Options

GHG Calculations

‘ Well-to-Wheels Petroleum Use and GHGs & Vehicle Operation Air Pollutants &

D Use Diesel-In-Use Multiplier?
Use Low NOx Engines?

27 Argonne &
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AFLEET ONLINE TUTORIAL - TCO
= 7™ step: view TCO, Sortby [ B Expor |

GHG, petrOIeum, air Total Cost of Ownership: 15 years
pol I utant res u Its Maintenance [l Oevreciation M Fue! [ nsurance [ Uicense [ Financing | OEF

$700,000

$600,000

$500,000

$400,000

$300,000

$200,000

$100,000

$0

LPG Diesel B20 CNG EV
Lifetime GHG Emissions: 15 years (short tons)
450
400
350
300
250
200
150
100
50
0
EV B20 CNG Diesel LPG
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AFLEET ONLINE TUTORIAL - TCO
= 7™ step: view TCO, sorthy [Loworigh 3 | m

snepememar - I N R

pollutant results

Lifetime Petroleum Use: 15 years (barrels)

800
700
600
500
400
300
200
100

0

CNG EV Diesel
Lifetime Air Pollutants: 15 years (pounds)
W co W nNOx | Pm10 il PM25 i voC [l SOx
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Joseph A. Saurini, Sr.
Fleet Manager

Madison Quinn
Sustainability Coordinator

Monroe County Department of
Environmental Services
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e About Monroe County
* Monroe County Fleet

* Electric vs Gas Comparing Costs
* Purchase Prices
* Operations & Maintenance

* Maintenance & Warranty Coverage
* Grounds Maintenance Goes Electric
* Climate Action Plan

* What’s Next

Agenda
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About Monroe County

* Population 747,523 as of 2023
« 1,367 square miles
« 1 County Executive,

29 Legislators
* 31 municipalities: 1 city,
20 towns, & 10 villages* —
« Urban, suburban, and
rural communities

Hamlin

Irondequoit

Greece

t Rchester
Brighton E 5 H‘Fairpon

Pittsford

*Village of East Rochester is conterminous with

Town of East Rochester Perinton

Pittsford

Mendon

Wheatland

eeeeeee
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About Monroe County Fleet

* Nearly 1000 vehicles
* Alternative fuel & EV equipment:
+ 360 alternative fuel —including
Biodiesel, E85, Propane, CNG
* 10 electric zero-turn lawnmowers
22 Hybrid Passenger Vehicles
* 1 Plugin Hybrid Car
* 1 Fully Electric Car

34



Electric Vehicles

* Chevy Volt — Plugin Hybrid & Chevy Bolt — Fully Electric

35



Comparing Purchase Costs

« 2017 Chevy Bolt — Fully Electric

$35,154 Purchase Cost
- $9,000 Grant to purchase EV Bolt
$26,154 Purchase Cost after Grant

« 2017 Chevy Impala — V6 Gas

$24,000 Purchase Cost

36



Comparing Maintenance Costs |

2017 Chevy Bolt (Full EV) 2019 Ford Escape
* 51,800 Repairs/maintenance » $2,700 Repairs/maintenance
SO Fuel* - 56,500 (Fuel $S3.00/gal avg.)

» 51,800 Total cost of “ownership” -+ $9,200 Total cost of “ownership”

*Cannot quantify actual electric
charging usage, not metered

37



Maintenance & Warranty Coverage

* Simplified maintenance — EVs do not need
oil changes, transmission flushes, engine
belt and air filter replacements or spark

plugs
- Warranty coverage includes battery

 Repairs needed outside of warranty

coverage.
* Tires, brakes — expected maintenance costs
for all vehicles, electric or gas-powered

38



Electric Grounds Maintenance Equipment

* 10 Zero Turn Electric Mowers
purchased in late 2023

* Replacing 10 traditional
mowers used by MC Parks
Dept.

« Will evaluate performance
when seasonal maintenance
resumes in the spring

39



Monroe County Climate Action Plan (CAP)

* Develop effective actions for community-wide s GHEQECORNITY =

climate mitigation, climate adaptation —

initiatives, and alignment towards the Climate —_—
Smart Communities Program.

* Aim to minimize emissions of Greenhouse
Gases (GHGs), advance NYS policy goals, such
as ener%Y efficiency and conservation,
renewable energy, waste reduction and

recycling, and support smart and sustainable
economic growth. “

. %ggﬁﬁ%ﬁﬁgﬁg& Operations and - Climate Action Plan —
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Monroe County Climate Action Plan (CAP)

* Greenhouse gas (GHG) inventory
completed for county operations
and for community

* Phase |: Fleet is 7% of county
government GHG emissions

* Phase Il: Transportation is 41% of
GHG emissions countywide

* Electrifying county fleet and
developing community-wide EV
charging infrastructure are
priorities

Upstream Impacts of Activities

Agriculture, Forestry 0%

& Land Use T\ o
1% \\

Solid Waste,
Wastewater &
Water Supply

0
8% Transportation &

Mobile Sources
41%

Energy Use
39%
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What's Next

* Adding more electric vehicles and
equipment to the fleet

* Targeting locations with existing
charging stations

* Installing more EV Charging Stations

* Developing Electric Vehicle Master Plan
to strategically roll out fleet
electrification and charging
infrastructure

42



Questions?

Joseph A. Saurini, Sr.

Fleet Manager

JSaurini@monroecounty.gov

Madison M. Quinn

Sustainability Coordinator

MadisonQuinn@monroecounty.gov




Q&A



AMPED Resources



Building
Electrification
Calculators

Because every building is unique and
many factors should be considered when
calculating the costs and benefits of
energy improvements, we highly
recommend getting a comprehensive
energy assessment from a qualified
professional. But if you want to crunch the
numbers on your own, here are some
calculators to help you explore the
possibilities.

View Resources

ﬂMPED atHome atWork Events Blog Whatis AMPED? f in © ©

GO ALL ELECTRIC.

Building Electrification Website with
information

Fully electric buildings come in all shapes and sizes.
and resources

Taking your facility from “piped in” to “plugged in” improves the health and safety of your workers, and can drastically lower operating costs.

Get Started

ﬂMPED atHome atWork Events Blog Whatis AMPED? f in @

GO ALL ELECTRIC

Buildings Fleets
View Resources
- Every building is different. That's why the best place to In today’s rapidly-changing world of logistics and

start is a comprehensive energy audit. transportation, the best place to start is getting a FREE
CONSULTATION from our non-profit partner:

Reasons tO Believe e Rochester Clean Cities.

There are even more reasons to believe it's possible and ~ We've put together a list of ¢
important to electrify buildings in our community. electrifying buildings. Find t!

Tell me more

As part e na 3l US. D
Greater Rochester Clean Citie!

Schedule a meeting with an AMPED Energy Advisor Connect to an expert at Greater Rochester Clean Cities
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GO ALL ELECTRIC.

Get AMPED Forum May 16, 2024

The Future of Building Electrification



