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Introduction into Fuel Saving Tips

= The Challenge

Q
oP . ying
+ U.S. passenger cars, light trucks and heavy-duty m 5‘“1 53“‘
vehicles consume over 6 billion gallons of fuel annually Js““

without moving

* There are times that idling might be necessary like with
emergency vehicles

= The Benefits of Idle Reduction

“saving FUEL

» Saves significant fuel and money

* Reduces wear on the engine and helps lower 4
maintenance costs |

* Has a positive effect on local noise pollution
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Driver Behavior and Policies

» Implementing Fuel Saving Strategies

The 10-Second Rule: If you were to idle for
more than 10 seconds uses more fuel than
turning off and restarting the vehicle

Warm up the vehicle: Minimize idle time to
warm the vehicle. Light driving after start up
provides greater benefits

Limit the use of Remote Start technologies

Obey Local Ordinances and Idle Free Zones

{ 5
[l SECONDS COSTS MORE THAN 5‘;;

IDLE-FREE
ZONE

fl PLEASE TURN OFF
YOUR ENGINE g

IDLING FOR MORE THAN 10

RESTARTING YOUR ENGINE
&
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Light, Medium and Heavy-Duty Venhicle

Technologies

Driver Behavior

* Automatic Start-Stop Technologies | |DLZEO-|;||EEE
» Auxiliary Power Systems

« Air Heaters

» Automatic Power Management Systems fl PLEASE TURN OFF

YOUR ENGINE [

IDLING FOR MORE THAN 10
SECONDS COSTS MORE THAN
RESTARTING YOUR ENGINE
&

Waste Heat Recovery Systems
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Idle Reduction

Idle reduction describes technclogies and practices that reduce the amount of time an engine
idles. Idling wastes fuel and increases engine wear, so small changes in idling time can lead to
noticeable benefits, including fuel savings and a reduction in pollution, noise, and engine wear.

Engines are idled for a variety of reasons, such as to keep vehicles warm or cool and to power
emergency lighting, communications, or off-board equipment. Each year, U.S. passenger cars,
light-duty trucks, and medium- and heavy-duty vehicles consume more than 6 billion gallons of

diesel fuel and gasocline—without even moving. Roughly half of that fuel is wasted by people
idling their passenger vehicles. Idling has a large enough impact on fuel consumption and air
quality that many light-duty vehicle manufacturers have implemented stop-start technologies on
their vehicles. These automatically shut off the engine when the vehicle stops, quickly and quietly
restarting the engine when the gas pedal is pressed.

Idling can usually be reduced without compromising driver comfort or vehicle equipment
operations. Learn about:

Heavy-duty truck idle reduction technologies

Medium-duty truck idle reduction strategies
Light-duty vehicle idle reduction strategies
School bus idle reduction strategies

Maps & Data

Case Studies  Publications  Tools

@? STOP Idling.

START Saving.
IdleBox Toolkit

IdleBox is an online toolkit of print products,
templates, presentations, and information
resources to assist with idle reduction
projects for fleets with light-, medium-, and
heavy-duty vehicles, as well as personal
vehicles. IdleBox tools can be used for a
range of purposes, from printing fact sheets
to calculating potential fuel savings to
educating and engaging transportation
decision makers, fleet managers,
environmental managers, and drivers on the
benefits of idle reduction.

Get started using the IdleBox Toolkit.
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Gokul Vishwanathan, Ph.D.

Director of Research, Development, and
Innovation

Propane Education & Research Council

ENERGY FOR EVERYONE
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Propane Education & Research Council

PERC is a nonprofit, industry-funded council advancing propane safety, training, and R&D — serving on-
and off-road transportation, agriculture, residential & commercial, and power generation markets.

™ 11

Authorized by Congress Board members
under PERA (9NPGA - 9GPA -3
public)

MARKETS SERVED

zogo5 E u ©—e
On-Road Off-Road Agriculture

Transportation Transportation

$

Ya¢lgal 1 of ~50
Funded by an assessment U.S. 501(c)s with a
on each gallon odorized or dedicated revenue stream
imported

Residential Commercial Power Generation

@ Propane Education & Research Council



Propane Autogas Fleets

>

Available
~

465

| Affordable
—~

\ |/

Reliable

GHG@ Sustainable
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Active poll =2

Which Country is the Largest Producer and Exporter of Propane/LPG?

United States of America

< /1%

Saudi Arabia
14%
Qatar
14%
:Join at United Arab Emirates
slido.com 0%
#1258 969
China
0%

Canada

FaYaVi



2024 U.S. STATISTICS

The Propane Value

2024 (Source: EIA)
45.0B
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U.S. is the biggest producer and exporter of propane () Probane educaton & Research Councl
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COST ADVANTAGE

Propane Price vs. the Competition

e e e o e e e oy 112028 NEWS: National Average Moves Higher, Inches Toward $4 per Gallon read more »
e T
$1.85 [l $1.36 [l $1.85 [l $1.90 |l $1.76 $1.85 NATIONAL AVERAGE GAS PRICES
New England Central Atlantic Lower Atlantic Midwest Gulf Coast Rocky Mountain ‘West Coast
Regular Mid-Grade Premium Diesel EBS
WASHINGTON
S Current Avg. $4.0030 $4.4870 $4.8730 $5.1080 $3.0790
OREGON /
;}?&JJ;IA Yesterday Avg. $3.9980 $4.4920 $4.8740 $5.1010 $3.0750
Week Ago Avg. $3.8720 $4.3660 $4.7520 $4.8750 $2.9630
Month Ago Avg. $3.9510 $4.4590 $4.8370 $5.0620 $3.0350
7 arizona | NEW ,' I P Year Ago Avg. $3.1410 $3.6180 $3.9780 $3.7270 $2.5400
. | ,

| MEXICO

AAA accessed July 20, 2026

Alliance Autogas accessed July 20th, 2026

Regular gasoline $4.00 $4.55
Propane is the lowest-cost fuel — about 37% below Diesel $5.11 $5.11
gasoline and 44% below diesel on a diesel gallon ES5/E100 $3.08 $5.22

equivalent basis
Propane (on-road) $1.90 $2.88

@ Propane Education & Research Council

Sources: https://allianceautogas.com/todays-autogas-price/ and https://gasprices.aaa.com/



https://allianceautogas.com/todays-autogas-price/
https://allianceautogas.com/todays-autogas-price/
https://allianceautogas.com/todays-autogas-price/
https://allianceautogas.com/todays-autogas-price/
https://allianceautogas.com/todays-autogas-price/

BUILDING OUT SUPPLY

Fleet Fueling Infrastructure

Small Private Fleet

~25 vehicles

Single-phase 220V fueling equipment

Large Fleet Depot
~100 vehicles

$175,000

Full-scale depot fueling installation

@ Propane Education & Research Council



Lower Lifetime Maintenance Costs

« Cleaner combustion and reduced engine wear.
* Lower oil consumption.

* No diesel particulate filters (DPFs).

* No diesel exhaust fluid (DEF).

* No fuel additives.

* Fewer emissions-related failures.



Diesel Emissions Complexity

DIESEL EMISSION SYSTEM - CURRENT PROPANE AUTOGAS
EMISSION SYSTEM
11 12 T3
NOx #1 HC Doser I | Urea
| | - Injector
Compressor ¢ ¢ ol | ore I 4] Heated Nz,Hz0,C02 Three-Way Catalyst
Q /N Lines
Turbine Cu-Ze SCR
e NOx #2
@ | Exhaust oM x|l
8 @ Zp || v A DEF
.L~—_J Enai 8 | ) Pump
< N | TS NH3 T4
. 2 —
4}
S Intake DEF Tank Eg\’/:el
EGR Engine Sensor HC,CO,NO
- - < | ] Control Coolant
Intake Air Valve 3
Throttle

T6
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Best-In-Class Total Cost of Ownership

Total Cost of Ownership ($)

900,000
800,000
— 700,000
WV
o
‘= 600,000
g B Financing
g 500,000 B Depreciation
E M Fuel
; 400,000 Coer
(=} -
~ 300,000 aintenance
1]
..6 B Insurance
= 200,000 License
100,000
0

Gasoline Diesel EV B20 LPG CNG
Delivery Vehicle Fuel Type

AFLEET Tool
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< ACToro

Budget impact

Real-World Savings At Scale

PROPANE SAVINGS
WITH AFTC

gasoline

PROPANE SAVINGS
WITHOUT AFTC

Propane Gasoline . AAA
Gallons Equilalent (85%) Savings Avg cost $ 1 ; —~ 4 M $ 1 3 — 1 M
2015 1,226,048 1,042,141 $2.52
2016 1,415,286 1,202,993 $2.25 . .
2017 1,474,924 1,253 685 $2.52 Total net sSavings Vvs. Total net Savings Vvs.
2018 1,671,064 1,335,404 $2.81 i _ i —
L 21609 5e8577 P gasoline (2015-2025) gasoline (2015-2025)
2020 681,890 579,607 $2.25
2021 610,144 518,440 $3.10
2022 778,985 662,137 $4.05
2023 653,000 555,050 $3.63
2024 1,068,038 907,832 $3.29 $1 86 / gal $1 5 I gal
2025 1,190,616 1,012,024 3.04 . .
— = $ Net savings per gallon Net savings per gallon
Total Gallons 12,186,085 10,357,990 -1,828,096 ($0.98 vs. $2.84) ($1.34 vs. $2.84)
Total Cost $16.295.805.80| | $29,382,328.19| |$13.086522.38
Cost per Gallon $1.34 $2.84 $1.50
Alternative Fuel Tax Credit| |($4,348,918.98) 0| |(%4,348,918.98) 0 0
Total Net Cost $11,946,886.82| | $29,382,328.19| |$17.435441.37 65 /0 Iower 53 A) Iower
Net Cost per Gallon $0.98 $2.84 $1.86 Net cost per gallon vs. Net cost per gallon vs.

gasoline

Slide courtesy of Paul Strobis, Broward County Transit
(ACT Expo, 2026)
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Propane Autogas Fleets

2

0

Reliable

GHG

®



Energy Independence In Any Condition

* Independent of the electric grid.
* Reliable supply nationwide.
* Consistent cold-weather performance.

* Available during power disruptions.

@ Propane Education & Research Council



Operational Continuity

Increased fleet uptime.

No range limitations.

No facility upgrades required.

Minimal technician retraining.

OEM training and support available.



Propane Autogas Fleets
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Renewable Propane Introduction

Chemically identical to conventional propane — a true
drop-in fuel

Bio-based feedstocks: fats, oils, greases, waste
biomass

Available today as a byproduct of renewable diesel
production

Lower carbon intensity than conventional fuels

Credit-driven markets: WA, OR, CA, NM (NM allows
book-and-claim), and HI

No residential / commercial credits yet

. Active LCF programs
?l:’{g LCF Passed — Awaiting Gov. Signature ‘ &
. LCF proposal active in 2026 legislature

//’ Previously proposed or considering introduction

© 2026 Stillwater Associates LLC. All rights reserved.

Courtesy: Stillwater Associates
(Caveat: HI LCFS is enacted)

@ Propane Education & Research Council



Basics of Hydrotreated Vegetable Oil (HVO) or
Hydrotreated Esters and Fatty Acids (HEFA) Process

Fuel Gas T T T T T |
p| (Light Gases 'l RP RECOVERY ——» RP
‘ ‘ and Propane)| |  __ __ __ __ _ __ I
HEFA PROCESS
=l : / Naohth Residue
. tabilization somerization aphtha fuel
D uel gas
Feedstock ——» RN EHEE 1)) eoxygenation and Water Hydrocracking PrOdU(.:t Jet
Reactor . Separation .
Separation Reactor Diesel
Water }77777777774 L
e ‘P Heati 1‘
| Hydrogen |  Process Heating <
| < A Make-up
| production > Hydrogen - - Natural Gas
il

Triglycerides — Free fatty acids + Propane
Fuel gas stream (C1-C5) is 5-8 wt.% of process output

Source: Calderon and Baldwin, Techno-economic, Feasibility, and Life Cycle Analysis of Renewable Propane: 2025 Report, Strategic Partnership Project Report
NLR/TP-5100-98286, March 2026 (https://docs.nlr.gov/docs/fy260sti/98286.pdf) () Propane Education & Research Council



Renewable Propane — EPA Approved Carbon
Intensities

O
oo

=“NWAOION
COOCOCOOO0o

Carbon Intensity (gCO2eq/MJ)

78.7

U.S.
Average
GREET

2021

Fossil
propane

20.7 21.8 _ :
1 B E B i =
B H B m
Marathon Chevron Chevron Chevron Chevron Diamond Sustainable Sustainable
Martinez REG REG REG REG Green Diesel Oils Oils

FOGs/Used Carinata Oil Commingled FOGs/Yellow Non food Non food Camelina oil Camelina oll

cooking oll Distillers grease grade corn grade corn (maximized (maximized
corn oil and oil oil for for SAF)
sorghum oil renewable
diesel)

31.4

US Canola
Association

Canola oil

Source: EPA & Propane Education & Research Council



Carbon Intensity (gCO2eq/M))

120

100

80

60

40

20

0

Renewable Propane — CARB Approved Pathways

100.82

CARBOB/Gasoline

100.45
Renewable Propane
83.19
68
63.47
59.21
54.5
45.35 46
42.5
38.04 38.5
35.03 34.4 3 36
31
29.36
Diesel Propane Martinez Ref. Martinez Ref. Martinez Ref. Martinez Ref. Martinez Ref. Martinez Ref. Chevron REG Chevron REG Chevron REG Chevron REG Chevron REG Chevron REG Chevron REG Chevron REG Chevron REG Chevron REG
NASBO NA Canola Oil NADCO NAUCO OC. Animal Fat NA Animal Fat NASBO NA Corn Oil NAUCO NAUCO (non SAUCO Global UCO NATallow SA Tallow Asia Pac. Tallow  Site spec. Tallow
rendered)
Refinery Marathon Martinez and Chevron REG Geismar
Geography NA — North America, SA — South America, OC - Oceania, Asia Pac. — Asia Pacific
Feedstock SBO — Soybean Oil, DCO - Distillers’ Corn Oil, UCO — Used Cooking Oil

Conventional propane: ~17% lower carbon intensity than gasoline & diesel. Renewable propane: up to 75% lower.

@ Propane Education & Research Council

Source: CARB



Current Production Capacity and Outlook

U.S. Production of Renewable Propane

Total
| 325M gal 50M 46 M Y 4.7 M
=T 4.5M 4oM  43M :
sold in 2025 - 3.57M RINs :
40M
3.5M
n 3.0 M
(e
I, 20M gal S25m
projected by end of 2027 ) 20M
1.5M
1.0 M 0.7 M
~9B gallyr 05 M l
U.S. odorized propane 0.0 M
market 2018 2019 2020 2021 2022 2023

Source: https://www.epa.gov/fuels-registration-reporting-and-compliance-help/rins-generated-transactions

3.2M
0.9 M I

2024 2025
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Credit Stacking for Renewable Propane

$4.50
$4.00
$3.50
$3.00
$2.50
$2.00
$1.50
$1.00
$0.50
$0.00

RP with CI of 20 gCO2eq/MJ RP with CI of 45 gCO2eqg/M)J

M Increase M Decrease Total M Increase M Decrease Total
$3.50

$0.40 $3.87 6215 $0.05 50.25 53.19
soss [N »3.00 ' —
$2.50
$2.00
$1.50
$1.00
S0.70 S0.70
] o0
$0.00
Energy Value  EPADS5RIN 457 Tax Credit CA LCFS Total Value Energy Value EPA D5 RIN 457 Tax Credit CA LCFS Total Value

Currently available for transportation markets only
Clean Fuel Standards — CA, OR, WA, NM and HI

June 2026 — DOE's 45ZCF-GREET model makes most crop-based renewable propane
eligible for 45Z tax credits

Energy trading prices from public sources — June 2026 @ ProgafisEsusuons, Kasiaeth Couts!



Path to Near-Zero Emissions

Ultra Low NOx

 Engines certified to 0.02 g/bhp-hr
 Below EPA27 threshold of 0.035 g/bhp-hr
 No changes needed to meet EPA27

Virtually zero PM .

CO, reduction and Renewable Propane options

Simpler and Economical Pathway to achieve EPA27 Emissions Targets
 No after-treatment complexities
* No Non-Conformance Penalties (NCPs)

@ Propane Education & Researc| h Council



Questions?

Gokul Vishwanathan

Director of Research, Development, and Innovation

gokul.vishwanathan@propane.com

Joel Stutheit

Senior Manager, Autogas Business Development

(Y joel.stutheit@propane.com
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Clean Energy

il

RNG Supply

Dairy/RNG production

3rd party RNG supply
contracts

Partnerships with energy
majors (Chevron, bp,
TotalEnergies, & Tourmaline)

e |18

Distribution

600+ stations (US & Canada)
50,000+ vehicles fueling daily
1,000 fleet customers
Maintenance + construction

=/

Ce

Clean Energy

Vertically integrated
RNG fueling solutions

25+ years of experience

Established RNG
as a commercial fuel




More than just fuel: turnkey solutions

RNG supply W ( o Station engineering
ownership %, & construction
- ,

Environmental ] l E @ 24/7 service
) cre_dlt 7)Y & support
monetization

RNG fueling
services

Grants &

Sustainability
financing

advisory
support l

1%
11



Station types

y Natur‘al Gﬁs

Fast-fill station (private or public)

« On the go fleets that don't return to
base, sit overnight, and/or fuel on-site

« Vehicles fill whenever necessary at target
rate of 10 gpm or as station is spec’d

Time-fill station (private)

« Return to base operation where each
truck connects to an individual hose

 Trucks fill simultaneously until all are full



RNG stations

San Bernardino, CA Carneys Point, NJ Fort Worth, TX



What is RNG?

ce

When organic matter decomposes, it naturally releases methane emissions that we capture and turn into
RNG fuel. RNG's emissions are considered “biogenic” because they come from a natural biological process.

-

& 4

Landfill

~

-

A

Livestock Manure

~




How is dairy RNG made?

| e B8

Manure Collection Digester

Gas Cleanup Injection Pipeline Clean Energy Station



How is landfill RNG made?

S
o LIIMR

Waste Collection Landfill Gas Collection

Ly ‘
i mﬁﬁiii

S

C@ Clean Energy

1160 10 QlFE

Gas Cleanup Injection Pipeline CE Station




RNG market volume

/

\_

700.0 -

600.0 -

500.0 -
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0.0 -

663.6

143.3

153.3 167.2

198.2

225.7

236.8

Millions GGE

2019

2020 2021
CE ©RNG Industry

2022

2023

2024

Production volume

by feedstock
| r
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67% 24%
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waste/SSO




Reducing Scope 1 and Scope 3 emissions

Tailpipe emissions still occur with RNG, but
because the CO2 emissions are biogenic,
they are reported outside Scope emissions.

This is how RNG reduces the Scope 1
emissions of the carrier and the Scope 3
emissions of the shipper.

\_

Emissions reporting breakdown (MT CO,e)

109.8

989%
Reduction

2.4
Diesel RNG

B Reportable Emissions u Biogenic CO2 Emissions

Annual emissions for a truck that travels 80k miles.
Assumes 20% fuel economy difference: diesel @ 7.5 mpg vs RNG @ 6.0
mpg.

10



Why RNG?

Cleaner

As a sustainable biofuel,
RNG dramatically reduces

\_

carbon emissions vs. diesel.

$

Affordable

RNG is a domestically
produced, stable-priced
fuel that costs significantly
less than diesel.

/

Proven

Engine built by Cummins,
supported by major OEMs,
and trusted by fleets like
Amazon, UPS, and Saia.

/

1



Lifecycle emissions ce

-

Carbon intensity measures emissions across a fuel’s entire lifecycle, which impacts LCFS states like CA.
100.0
RNG
Food RNG
Zero 47.1 34.8 waste Manure
€misslio)
ns |Gasoline Hydroge Electric Renewa RNG RNG -25.0
n vehicle ble Landfill Wastewat
diesel diesel er
= -100.0 -
0]
aQ
2
S
2 -200.0 -
-297.6
-300.0 -
Note: For gasoline/diesel, hydrogen, electric vehicle and renewable diesel, data represents average CI of delivered fuel.
k For RNG, data represents average CI score of active certified pathways (version 3.0) to show the different CI scores by
feedstock.

Source: California Air Resources Board, Q1 2025 LCFS data, and certified pathways as of July 31, 2025 12



Heavy-duty RNG trucks

ce

4 N

Engine

-

Truck
manufacturers

& FREIGHTLINER W]

®

L] KENWORTH

-~

\_

Fuel system
providers
HEXAGON
AGILITY
CLEAN FUEL
e TECHNOLOGIES

13



Cummins X15N engine

» 15-liter big bore natural gas powertrain

 Available today with Freightliner,
Peterbilt, and Kenworth

« 6M miles of pre-production testing &
50,000 engines in operation globally

« Up to 500 hp & 1850 Ib-ft of torque
« No DPF, SCR

« Up to a 10% fuel economy/GHG
improvement over ISX12N

* 500 Ibs lighter than current 15L diesels

ik



RNG fuel systems

« 750+ mile range
« ~2500 Ibs.
2,000 Ib. federal weight exemption

» Fuel system preferred pricing
for Clean Energy customers

CLEAN FUEL
f TECHNOLOGIES HEXA(GSILC")YN
A




Total cost of ownership (TCO) for 25 trucks in

California
N N p
Truck cost Payback period RNG lifecycle emissions vs. diesel
25 truck lifespan, MT CO2e
Diesel
X15 2026MY 40000
$1551000 months
- ~ 20,000 J, 5U
- N
RNG RNG cost savings* 0:“
X15N 2026MY
$207,500 20,000 —
$3,803,929 40,000 .
Assumptions - -
] 78,00
Annual miles 65,000 g ] o B 00,000 !
: Lifecycle emission 4
Diesel $6.50 reduction -80,000
cost/gallon
RNG/DGE $2.50 -100,000
Trade cycle 6 480 0/0 m Diesel emissions = RNG lifecycle emissions
\_ /RN o Y,

* Includes truck cost and fuel savings over the term. Assumes 14.3% fuel degradation with X15N (RNG @ 6 mpg vs. diesel @ 7

mpg)

16



RNG truck incentives and grants

$30k X15N/2025 RNG truck delivery
sales promotion

Grants available in a dozen or more states

Up to $50k Clean Energy buydown
for new California RNG truck & fueling

More info at: cleanenergyfuels.com/hdt

Texas Commission on Environmental Quality (TCEQ)

TERP Alternative Fueling Facilities Program (AFFP)

Oue -
Progeam budpet © W Corprnns




Station infrastructure in California

Saoramento

& Ban Jose

20
Rh'G stations

Public access
Tractor-trailer friendly

@ CE station & Coming soon
18



Our station infrastructure

600+

Public & private
fueling stations

100+

Tractor-trailer friendly
public stations

50k+

Vehicles fueling daily

19



Clean Energy’s X15N demo truck program

» Freightliner & Peterbilt
RNG day cabs

« Cummins X15N engine

« 175 DGE back-of-cab
fuel system

« 2-week trial period

« Fuel at Clean Energy
stations

0% FOSSIL
100% FUEL

2026 Freightliner Cascadia

0% FOSS|
100% FUEL

2025 Peterbilt 579

20



Need your own private RNG station?

e B
California
50 trucks at 600,000 DGE/yr CE Capital Customer Capital
Monthly cost of gas (12-month avg.) $1.10 $1.10
Monthly cost of electricity $0.25 $0.25
glél\cqompression fee, all inclusive $1.35 $0.35
Taxes (federal & state) $0.20 $0.20
Preliminary price per gallon $2.90 $1.90
Carbon credits (avg) ($0.70) ($0.70)
Total price per gallon $2.20 $1.20
\ J

*Station investment estimated at $3M

21



National customers ce

4 N
amazon .. © . KKNGHT RUAN
i 5 ) M #)33
A% Aiigas. ey W % PeG  FedEx
an Air Liquide company v W&w o

P —

BIMBO ¥ &' repusvic Electrol @

&N-Fl/‘! ﬁ e EALPORTLAND E] UX WasTE CONNECTIONS, INC.
ez W . ZZPRAXAR

ooooo

e
cevh GEE 5. w KAG

LOGISTICS

Catey @, . SNA. @INS» Hertz ¢y Univar

\_ %
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—

—
Clean Energy

Shifting carbon into reverse.

REAGAN NOLL

Director of Sales US
Reagan.noll@cleanenergyfuels.com

Cell: 214.876.0588

www.cleanenergyfuels.com
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