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ROUSH

CLEANTECH

Enterprise Brand Portfolio

ROUSH ROUSH Industries

OEM manufacturing, engineering, prototyping and design

Y 0w fenvay) Roush Fenway Racing
RACING NASCAR racing team(s)

ROUSH Performance
Industry leading high performance vehicles
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ROUSH  ROUSH CleanTech

CLEANTECH Propane autogas powered commercial vehicles.

800.59.ROUSH

ROUSHcleantech.com



ROUSH

CLEANTECH

ROUSH CleanTech

 Founded in 2010.

ROUS H » Dedicated to developing quality alternative fuel

CLEANTECH solutions.

» Propane autogas focus.

« EPA and CARB certification.

» Platform customization to suit customer needs.
» Reduces operating costs, carbon footprint.

» OEM support through Ford and BPN dealers.

» Creating opportunities for partner companies.

» Using American fuel and American technology.
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ROUSH ' Our Scorecard

CLEANTECH

OVER

17,500

VEHICLES ON
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ROUSH

CLEANTECH

Units in Operation

20000
18000
16000
14000

12000

10000
8000
6000
4000
2000 I I I
il il 00 L. EE BB

2010 2011 2012 2013 2014 2015 2016 2017

o

m Units Introduced ® Total Accumulation

800.59.ROUSH ROUSHcleantech.com



ROUSH | \why The Hockey Stick?

CLEANTECH

= Reliable Technology & Robust Service Program
= Strong OEM Partners/Ford & Blue Bird

= Diesel Displacement/Medium Duty

= 1,000 Customers & 400 Million Miles of Data

= Low Cost Infrastructure and Easy to Scale

= Safe

= Plentiful Fuel

= Emerging Low NOx Certifications

800.59.ROUSH ROUSHcleantech.com



ROUSH ' Drive for Reduced NOX

CLEANTECH

= ARB is encouraging all Manufacturers of Record (MORS) to
overachieve on the NOx standard to support smog
reduction.

= ARB has issued alternative standards at 0.1, 0.05 and
0.02g/bhp-hr for NOX.

= The recent VW settlement also includes funding that
supports NOx reductions across all 50 states that off sets the
Increase in NOx caused by their diesel emissions.
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ROUSH | RcT status of Low NOXx

CLEANTECH

July 31, 2018 ROUSH CleanTech announces achievement of
very low NOx with the 6.8L V10 Engine.

CALIFORNIA ROUSH INDUSTRIES, INC Exuffo.mm mofny Ep?m
AIR RESOURCES BOARD 5 Page 1of2

Pursuant to the authority vested in California Air Resources Board by Health and Safety Code Division 26, Part 5,
Chapter 2; and pursuant to the authority vested in the undersigned by Health and Safety Code Sections 39515 and
39516 and Executive Order G-14-012;

IT IS ORDERED AND RESOLVED: The engine and emission control systems produced by the manufacturer are certified
as described below for use in on-road motor vehicles with a manufacturer's GVWR over 14,000 pounds. Production
engines shall be in all material respects the same as those for which certification is granted

| %" ENGINE FAMILY | encive |ruEL Tvpe! 3"A‘NYDEI:Y09 INTENDED ECS & SPECIAL FEATURES ° ouanosnc
f ———— szes (1) PROCEDURE | SERVICE CLASS 2
2018 JRIEO6.8BW2 LPG TWC, HO2S, SFI, 2WR-HO2S, ECM 0BD(P)
68 Otto HDO
PRIMARY ENGINE'S IDLE EMISSIONS CONTROL s ADDITIONAL IDLE EMISSIONS CONTROL s
N/A N/A
ENGINE (L) ENGINE MODELS / CODES (rated power, In hp)
6.8 See Attachment

* =not applicable, =Qross icle weight reting

L=iter. hp=horsepower. kw=kilowatt, hrehour

y CNGANG=compressed/iquefied natural gas. LPG=liquefied petroleum gas, EBS=85% ethanol fusl, MF=muiti fusl a k a BF=br fusl. DF=dual fusl, FF=flaxible fuel

| MM HDD=Sghtumediumvheavy heavy -ty diessl. UB=urban bus, HDO=heavy duty Otio. |
’ ECS=amission control system,  TWC/OC=tivee-wayloxdning catalyst. NAC=NOx adsorption catelyst. SCR-U / SCR-N=seilective catalyic reduction — umea / — ammonia. WU (prefix) =wam.

| up catalyst. DPF=diesel particudate fiter. PTOX=periodic trap cxidzer. HO28/XC sensor, HAF Uel-(atio 36ne0r (8 k & urwversal or knear sensor) m-;
HO2S=wice 'uﬁm sensor. TEI=thvotte body fuel njection, SFUMFI=sequentialmutti port fusl ryection. DGi=arect ne ingection. GCARB=gasecus carturetor sindrectdirect |
| esel nyection; =turbol super charger. CAC=charge arr cocier. EGR / EGR-C=exhaust ges reciraudation / cooled E PAIR/AIR=puised/secondary s injection. SPL=smoke puff miter. |
\Ecml=wvr-n control module. gine 2 (prefiz)=par (2) (suffix)=in series. |

ESS=engine shutdown system (per 13 CCR 1958 B(a)8)(AX1). 30g=30 g NOx (per 13 CCR 1966 &a)E)C). APS =imternal combustion suxdiiary power syster; AL T=allsmative method |
(per 13 CCR 1956 8(a)(6)D). Exempt=exempted per 13 CCR 1956 8(a)(6)(B) or for CNGANG fuel systems; N/A=not applicable (& g.. Otio engines and vehicies |
! EMD=engine manufacturer diagnostic system (13 CCR 1971). OBD(F) / (P) / (S)=full / partial / partial with a fine / on-board diagnostic.)

are: 1) the FTP exhaust emission standards, or family emission limit(s) as applicable, under 13 CCR 1956.8,

2 nd NTE limits under the applicable California exhaust emission standards and test procedures for

hea | engines and vehicles (Test Procedures); and 3) the corresponding certification levels, for this engine
family. * SET and NTE certification compliance may have been demonstrated by the manufacturer as
provided und icable Test Procedures in lieu of testing. (For flexible- and dual-fueled engines, the CERT values in brackets [
are those when test al test fuel. For multi-fueled engines, the STD and CERT values for default operation permitted in 13 CCR

1956.8 are in parentheses

NMHC NOx NMHC+NOx co PM HCHO ]
FP SET FTP SET FTP SET FTP SET FTP EURO F1P SET
pa_ low ]l = Jow ] *° | - S . B NG S ) (R O G ] (D e
|CERT 0.04 9 0.01 ' 9 = 5.0 S 0.002 s 0.000 3
[NTE . . . . . |

|4 g/bhp-hr=grams per brake horsepower-hour. FTP=Federal Test Procedure, SET=supplemental emissions testing Steady-State Cycle, NTE
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STUDENT
TRANSPORTATION
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ROUSH | A Growing Trend

CLEANTECH

OVER OVER
10,000 awl | 720

SCHOOL SCHOOL

BUSES DISTRICTS
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ROUSH | p/gpane School Bus Deployments

CLEANTECH
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Total Units
0
11020
21to 50
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B 101 to 250
I 251 to 500
[ 501 to 750
751+

as of 04-20-17
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ROUSH

CLEANTECH

Product Overview

Model Year

oS Blue Bird Vision

9o

6.8L V10 (3V) Ford Engine with exclusive ROUSH
CleanTech Propane Fuel System —

—

Applications

eS8 s R 7 ol 9 882528 .27 3% 280%
wheelbase configurations

BLUE BIRD

6-speed automatic transmission

Fuel Tank Capacity

Short: 47 gallons (usable)

Standard: 67 gallons (usable)

Extended: 93 gallons (usable)

Technical Specifications

EPA and CARB approved.
GVWR: 33,000 Ibs.

Up to 77 passengers

Order Availability

Blue Bird dealers

800.59.ROUSH ROUSHcleantech.com



ROUSH

CLEANTECH

Model Years

2018

6.8L V10 (2V)

Applications

158"/ 176” / 186” / 190” wheelbase configurations.

Chiller required for vehicles operating in temps =2 110°F

5-speed automatic transmission.

Fuel Tank Capacity

Aft-Axle: 41 gallons (usable)

Technical Specifications

EPA and CARB approved.

GVWR: 14,500 Ibs.

Up to 30 passengers

Order Availability

Blue Bird dealers

800.59.ROUSH

Product Overview

Micro Bird G5

(Type A)

MICRO BIRD

> CGIRARDIN

ROUSHcleantech.com




ROUSH

CLEANTECH

COMMERCIAL FLEET
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ROUSH

CLEANTECH

Propane Autogas Product Lineup

Medium duty Ford trucks, chassis cabs, cutaways, and stripped chassis
= Factory Ford warranty maintained.

= No loss of HP / torque / towing capacity.

= Serviceable with existing diagnostic equipment.

= EPA & CARB Certified

= HD OBD Compliant

Ford F-53 / F-59 Ford E-450 Ford F-450/550 Ford F-650/750

800.59.ROUSH ROUSHcleantech.com



ROUSH

CLEANTECH

Industry Reach — Ford Commercial Trucks

Ford E-350 / E-450
6.8L V10 2V o [ [ [

Ford F-450 / F-550
6.8L V10 3V Low NOX ® ® o ® ®

Ford F-650 / F-750
6.8L V10 3V Low NOX ® ® e o ® ®

Ford F-53 / F-59
6.8L V10 3V Low NOX ® ® ®

= Additional Industries
— Airport
— Tree and Landscape
— Towing
— Government

800.59.ROUSH ROUSHcleantech.com



ROUSH | rord F-450 / F-550 — Class 4 /5

— 6.8L V10 3 Valve — Low NOx

— <19,500lbs GVWR

— >169"WB and 64"CA

— Driver / Passenger Side and After Axle
Tank Options

— 35, 50, and 65 Usable Gallons

— Range: 150 — 320 Miles

800.59.ROUSH ROUSHcleantech.com
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CLEANTECH

Ford F-450/ F-550 - Class 4 / 5 Cont.
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ROUSH | £ord F-650 / F-750 — Class 6/ 7

— 6.8L V10 3 Valve — Low NOx
— <33,000lbs GVWR
— All Configurations

— Dual Saddle Mount Short Tanks -
* Drop Frame — Non Clean C/A

— 55 Usable Gallons
— Range: 160 — 220 Miles
— RPO Frame Piercing

800.59.ROUSH ROUSHcleantech.com



ROUSH | £ord F-650 / F-750 — Class 6/7

— 6.8L V10 3 Valve — Low NOx
— <33,000Ibs GVWR

— All Configurations

— Driver Side Tank

— 50 Usable Gallons

— Range: 160 — 230 Miles
— RPO Frame Piercing
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ROUSH | rord F-53/F-59 - Class 5/6

— 6.8L V10 3 Valve — Low NOx

— 16,000lb — 26,000Ib GVWR

— All Configurations

— Driver Side and After Axle Tank
— 45 and 65 Usable Gallons

— Range: 200 — 320 Miles

— <300lbs

800.59.ROUSH ROUSHcleantech.com



ROUSH

CLEANTECH

Ford E-350/ E-450 - Class 3/4

— 6.8L V10 2 Valve

— <14,500lbs GVWR

— Any WB and CA

— After Axle Tank

— 41 and 64 Usable Gallons
— Range: 240 — 380 Miles

800.59.ROUSH ROUSHcleantech.com



ROUSH ’ In Summary...

CLEANTECH

= Strong OEM Partners

= OEM Purpose Built and Proven Engine/Fuel System
= Robust and Proven

= Nationwide Service Network

= HDOBD Compliant

= EPA and CARB Compliant

= Ultra-LOW NOx; 0.02 g/bhp-hr

* Domestic and Economic Fuel

= Diesel Displacement

= Low Cost Infrastructure and Easy to Scale

800.59.ROUSH ROUSHcleantech.com



ROUSH

CLEANTECH

THANK YOU

800.59.ROUSH
ROUSHCcleantech.com

Joe Rudolph
Director, Business Development

317.407.8696
joe.rudolph@roush.com
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