GROUP MEETING 3 (p.A. 26-63)

Bureau of Air Management
September 16, 2026

Connecticut Department of Energy & Environmental Protection



AGENDA

* 2:30 Welcome and Roll Call

*2:40 Propane school bus emissions and case study from

Norwalk Public Schools
o Todd Mouw with ROUSH CleanTech
o Joel Stutheit with Propane Education Research Council(PERC)
o Johanna Zanvettor, Transportation Coordinator with Norwalk Public
Schools

* 3:10 Discussion and Questions

*3:30 Adjourn

Connecticut Department of Energy & Environmental Protection
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Connecticut Department of Energy & Environmental Protection
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Connecticut Department of Energy & Environmental Protection



CHARGE OF THE WORKGROUP

Connecticut Department of Energy & Environmental Protection

*DEEP must establish a working group to
evaluate the increased use of alternative
fuels and technologies in school buses

*The fuels to be assessed include, but are
not limited to:

* Biodiesel
* Propane
* Electricity

*Report due February 1, 2027
*See: P.A. 26-63, Sec. 36




Todd Mouw, from ROUSH CleanTech
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Roush at a Glance

PRIMARY
ACTIVITIES



Roush Experience
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Ford Ranger
EV
Prototyping

1999
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Engineering
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Cummins AEOS CARB UPS Hydrogen
Class 7 EV Demo Fuel Cell Electric Vehicle

Motiv BEV Assembly

VIA Motors Design &
Prototyping

MBRDNA Battery
Testing
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ROUSH CleanTech F-650
CleanTech BEV Gen2
F-650 BEV
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Design & Yamaha Hydrogen
Production Outboard Boat

Blink Charger
Assembly




Propane School Bus Deployments ROUSH

CLEANTECH
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Propane vs. Electric Grid ROUSH

CLEANTECH

Conventional Propane

326.5
I Electrical Grid

I 326.5

165.2

I 3.8

Powered by Bing
© GeoNames

Powered by Bing

Propane - 79 Grid Electricity — 130

(National Average) (National Average)

ROUSHcleantech.com | 800.59




What is Next for Diesel? ROUSH

California Air Resource Board Heavy
Duty Engine and Vehicle Omnibus
Regulations passed into law in 2021

Projected NOx Standards

0.25
0.2 Total 90%
0.2 reduction from
2007-23 levels;
99.5% reduction
0.15 rom 1997-2003
0.1
0.050
0.05
0.020
. L]

2007 2024 2027 2031

Source: “ESTIMATED COST OF DIESEL EMISSIONS-CONTROL TECHNOLOGY TO
MEET FUTURE CALIFORNIA LOW NOX STANDARDS IN 2024 AND 2027”

https://www.roushcleantech.com/The Future of Emissions February

2022.pdf

CLEANTECH

2024 — 0.05 NOx

Engine Heated Urea injector  SCR ASC DOC DPF Ureainjector SCR SCR ASC
» 1T e T
el el
T A = O T T, emissions
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NOx sensor NOx sensor NOx sensor

S

& ROUSH CleanTech’s propane autogas vehicles meet CARB's 2024 standard.

I 2027 —0.035NOx

Engine Heated Urea injector  SCR ASC poc Urea injector SCRF  SCR ASC
LD e e Y - W, Crissions
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NQx sensor NOx sensor Ammonia sensor NOx sensor

& ROUSH CleanTech’s propane autogas vehicles meet CARB's 2027 standard.
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7.3L V8 Engine Stats

LEANER

CLEANER

MEANER

Engine RPM

€A

Idle: 680/ Max: 4,050

7.3

Power

=P

HP: 335/ Torque:
468 ft-lbs. @ 3,900 RPM

Design

&

90° V8 / 445 Cl / Pushrod 2V

Compression

N

10.5to 1

ROUSHcleantech.com | 800.59.ROUSH




Class2-7

High Volume
« >1000 / day
+ 6X Competition

Wide Vocational Usage
« Parts

» Support

» Experience




ROUSH

CLEANTECH

Over
We’ve been around the block... 4 000
» School bus retirement age usually starts u,nits over
around 12 years of age, region dependent.
10 years
» Full lifecycle observed at several districts; of age

Tippecanoe

ROUSHcleantech.com | 800.59.ROUSH
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NY State SD - Comparison

CPM Savin
Bus AVG FE Fuel Price  (Fuel avings
per Mile
Only)
Diesel 5.21 $3.95 $0.75
mpg
3.30
Propane 1.35 0.41 0.34
p mpg $ $ $

$70,000 in lifetime savings at snapshot

ROUSHcleantech.com | 800.59.ROUSH

levels.

ROUSH

CLEANTECH




Maine FY24- Comparison

ROUSH

CLEANTECH

CPM
Bus AVG FE

Fuel Price (Fuel S::,"Iaﬂ:
(0]411%] P

Diesel 8.0 mpg | $3.69 $0.46

Propane |4.8 mpg |$1.46 $0.30 $0.16

$91,982.24 saved in FY24 on fuel only
over 33 buses.

ROUSHcleantech.com | 800.59.ROUSH



WaNee — Bulk Tank

Fuel

CPM

Bus AVGFE 5% (Fuel S::’i“’,‘lﬁ:
Only) P
Diesel 7.34 $3.79 $0.52
mpg
4.50
Propane 1.09 0.24 0.28
P mpg $ $ $

$60,000 / bus in lifetime savings at
snapshot levels.

ROUSHcleantech.com | 800.59.ROUSH

ROUSH

CLEANTECH




Savings Calculation (vs. Diesel)

ROUSH

CLEANTECH

FUEL

Annual Miles per Bus

Years Operated

Total Miles Lifetime Miles per Bus
Fuel Economy (mpg)

Gallons Used Annually per Bus

Gallons Used Total per Bus
Fuel Price / Gallon

PREVENTATIVE MAINTENANCE
Oil Interval

Oil Capacity (Quarts)

Oil Filter Cost

Cost per Oil Change

Lifetime Oil Change Total Cost
DEF Lifetime Cost

Fuel Filters Change Interval
Fuel Filters Cost

Total Filters Changes

Fuel Fiter Cost Lifetime

Total Cost

Lifetime Cost

Lifetime Savings

Cost per Mile

24,000
$1.70

5,000
8
$5.00
$25.00
$600.00

50,000
$160
2
$320
Propane
$41,720
$13,784
$0.35

Rebates ﬁ Bﬂ
. m
12,000 12,000 12,000
10 10 10
120,000 120,000 120,000
6.00 9.00 2.08
2,000 1,333.00 663
20,000 13,333.00 6,628
$1.70 $3.49 $4.00 $4.52
5,000 7,000 10,000
8 21 3
$5.00 $9.36
$25.00 $61.86 $7.50
$600.00 $1,060.46 $90
$1,008
15,000
$12.99
8
$103.92
Propane Gasoline Diesel EV
$41,720 $70,400 $55,504.35 $30,042.00
$13,784 -$14,896 $25,462
$0.35 $0.59 $0.46 $0.25
Grants Grants

ROUSH

CLEANTECH

Propane Fuel Price

Diesel Fuel Price

$1.70 ’ $4.00
Gasoline Fuel Price e Electricity kWh
$3.49 | $0.12
Propane MPG Gasoline MPG
4 5.00 "F’,' 6.00
56% Diesel MPG c EV Efficiency kWh/Mile
N 9.00 2.08
Years Operated Gasoline Bus Price
10 v $0
e
Annual Miles per Bus :‘ Diesel Bus Price
12,000 c $0
|
Propane Bus Price e EV Bus Price
$0.00 $0.00
LPG Fuel Rebate G EV Bus Grant
$0.00 ; $0.00
LPG Bus Grant : Diesel Bus Grant
$0.00 s $0.00

ROUSHcleantech.com

| 800.59.ROUSH




Less complexity

Value priced

Reduced emissions

Easy infrastructure

Safe

Built-in resiliency

No compromise in range or
performance

PROPANE

ROUSHcleantech.com

| 800.59.ROUSH




THANK YOU

Todd Mouw
EVP, Sales, Marketing & Service
ROUSH CleanTech

todd.mouw@roush.com

ROUSH

CLEANTECH

BLUE BIRD,



Joel Stutheit from Propane Education &
Research Council (PERC) on Propane
Emissions and Costs




Connecticut School
Bus Alternative Fuels
Working Group

Joel Stutheit, senior manager, autogas
business development

September 16, 2026

PROPANE &> BLUE BIRD.| |

ENERGY FOR EVERYONE

@ propane



Best-In-Class Total Cost of Ownership

Total Cost of Ownership ($)

1,000,000
900,000
w
,5 600,000 Financing
g W Depreciation
2 500,000 Fuel
[=]
% 400,000 BAEF
(8] Maintenance
g 300,000 H Insurance
=4
License
200,000
0
Gasoline Diesel
School Bus Fuel Type

Resource: AFLEET Data 2024 0 Propane Education & Research Council



Complexity of Diesel

DIESEL EMISSION SYSTEM -
TL T2 1713
NOx #1 HC Doser | | Inl.gsfm
> e J
Compressor J v S DPF
i FiAY
VG Turbine - Cu-Ze SCR
@ | Exhaust %‘ 5
8 ] n
ot Engine =
= | |xpi common Rail [ S * .
g || FuelSystem ||
ll‘E w
S| Tntake | DEF Tank
EGR Engine
_EB—D— ('] ] Control Coolant,
Intake Air Valve : %
Throttle
Ta

Heated
Lines

DEF
Pump

DEF
Level
Sensol

U.S. National Retail Fuel Prices (March-August 2026)

Monthly average retail prices per gallon

mmm Regular gasoline (EIA average)
mmm Diesel (EIA average)

Source: U.S. Energy Information Administration (EIA)

0 Propane Education & Research Council



Simplicity Propane Autogas

CURRENT PRDPANE AUTOGAS Average Price Per Gallon for the week of September 4, 2026
EMISSION SYSTEM |

| WASHINGTON
Nz Hz0,C0: Three-Way Catalyst : R S'A?('gr'}\
i OREGON =
i SOUTH WISCONSIN
| DAKOTA
- NEVADA

ARIZONA NEW ’
¢ | ME EXICO |

\ ~"\_‘
1 GEORGIA |
=

-
——

HC,CONO,

HAWA.;I ’

Source: Alliance Autogas

0 Propane Education & Research Council



Real World Data

School Bus Emissions Analysis

Real World Testing

Emissions Factors by Vehicle Model Year

Fuel Type | Emission Species
MY 2025 Bus MY 1990 MY 1995 MY 2000 MY 2005 MY 2010 MY 2015 MY 2020
Dresel NOx (g/mile) 0.445 12.030 14.580 7.368 5.898 0.963 0.841 0.837
iese
PM (g/mile) 0.0008 0.695 1.026 0.436 0.405 0.015 0.013 0.013
% Reduction of Pollutant by Replacing Respective MY Diesel bus with New Propane Bus
p NOx (g/mile) 0.049 99.6% 99.7% 99.3% 99.2% 94.9% 94.2% 94.1%
ropane
d PM (g/mile) 0.0006 89.9% 99.9% 99.9% 99.9% 96.1% 95.5% 95.4%

0 Propane Education & Research Council




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)

0 Propane Education & Research Council



Practical Path to Lower Carbon

CARBON INTENSITY Renewable propane’s carbon footprint is smaller than many alternatives. E LECTR IC G RID c ARB 0 N INTEN S ITY
(gCO2eq/M))

Average U.S. Electricity 116

Gasoline

Compressed Natural Gas
Liquefied Natural Gas

Propane

Renewable Propane 17.5-60

0 20 40 60 80 100 120
]
Carbon Intensity (gC02eq/M)) 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280

0 Propane Education & Research Council



Fast, Affordable Refueling

0 Propane Education & Research Council



Thank youl!

Joel Stutheit

Senior Manager, Autogas Business Development

Propane Education & Research Council

joel.stutheit@propane.com




Johanna Zanvettor, Transportation
Coordinator with Norwalk Public Schools




Norwalk Public Schools Transition to Propane

About Norwalk ........

OUR FLEET

Durham School Services provides
57 Large buses with over 250 routes

a STUDENTS WE TRANSPORT

NPS Transports 83% of 12,000
Registered NPS students
Approximately 9,960 public school
students and 2,500 non public students

ﬁi an |

VJ
* ‘ﬁ -_—

W

__\.vg

SPECIALIZED TRANSPORTATION

NPS provides services for our students
with specialized learning in district to
23 buildings using over 25 door to door
routes including pre-K to age 22

SCHOOLS WE SERVE
We provide bus services to over
23 NPS buildings 4 non public/
parochial/ private schools within the

city limits and vocational/ magnet
programs in Stamford

~Z

)
NCRWALK

Public Schools

Johanna Zanvettor
Transportation Logistical Administrator

Our Transition

- It began in 2019 with an invitation to learn more

- Barly 2020, NPS began a transition during COVID, we endured
chqllengeq

- Experienced approximately $90,200 savings in year 1
SY per gal cap cost to district  # buses
19/20 217 108,000 $234,360.00 53
20/21  1.06 136,000 $144,160.00 58

- True partnership between vendors and services

- What our Fleet Manager says... “Run clean, less expensive
to maintain, at 5 years just starting to put spark plugs, tenth
of a price on an oil change as a chesel ROUSH tech support
top notch” “outside of the fuel line recall ..I would choose
propane over diesel any day”



Discussion and Questions




Next Steps



TIMELINE AND MEETING SCHEDULE

Kickoff Meeting

July 29

Introduction and Scope

Second Meeting

August 19

Fleet Inventory, Technical and Emissions
Analysis

Third Meeting

September 16

Propane School Buses Emissions and Case
Studies

Fourth Meeting

October 14

Case Studies

Fifth Meeting

November 18

Economics, Procurement, Barriers, Pathways
to Adoption

Sixth Meeting

December 16

Draft Recommendations

DEEP Staff Draft Report

By December 2026

Draft Final Report

By Jan 1, 2027

For Workgroup Review

Final Meeting

January 13, 2027

Report Review




