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Roush at a Glance
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Over 3,700 employees

Over 2.8 million sq. ft. office/development space

Primary activities:

* Engineering

* Testing
* Prototype Development ROUSH
* Manufacturing CLEANTECH

* Motorsports Management
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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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MODIFIER

ACCUMULATED
OVER OVER OVER
18,000 400 750
VEHICLES ON MILLION MILES SCHOOL
THE ROAD DISTRICTS

OVER 600 MILLION GALLONS OF PROPANE
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Propane Autogas Product Lineup

= Medium duty Ford trucks, chassis cabs, cutaways, and stripped chassis;
and Blue Bird Type A and C school bus.

» Factory Ford warranty maintained.
= No loss of HP / torque / towing capacity.
= Serviceable with existing diagnostic equipment.

= EPA & CARB Certified.

Ford F-53 / F-59 Ford E-450 Ford F-450/550 Ford F-650/750 Blue Bird Vision Micro Bird G5
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ULTRA LOW NOx EMISSIONS
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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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Production Powertrain

Achievement of Ultra Low NOXx starts with a high quality
production engine

At ROUSH CleanTech, we start with:
= Ford 6.8L V10 3V Spark Ignition

= Used by Ford in all HD Venhicle applications

= [ 450/550 Chassis Cab

= F 650/750 Chassis Cab

= [ 53/59 Stripped Chassis

= 320 HP/460 Lbs. Ft

= Close to 2 Million in operation

= Started production in 1997

= For gasoline, meets or exceeds all emissions
standards presently through 2017.
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June 7 2017 ROUSH CleanTech announces achievement of very
low NOx with the 6.8L V10 Engine.

= Forthe 2017 MY RCT LPG Blue Bird Buses and applicable Ford
Truck upfits are now certified to 0.05 g/bhp-hr NOXx.

= This Is achieved with no extra hardware or increased variable

cost.
CO CO2 NOx NMHC
Full Useful Life STD 14.4 627 0.05 0.140
Actual Cert Level 2.7 614 0.03 0.04

= The low NOx levels were achieved through careful, significant
calibration changes and a CSSR (cold start spark retard)
approach.
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STUDENT TRANSPORTATION
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FOOD & BEVERAGE

800.59.ROUSH ROUSHcleantech.com



o [0




eIty
L‘&_J

Stroehmann Line Haul L.P.
255 Busmess Center Drive

Hots 19044
S. DOT 665959
GVW 19,500
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PUBLIC TRANSIT
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WHERE ARE WE HEADED.....
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2016 AFLEET Emissions Tool

Standard Argonne AFLEET Emissions Outputs

Purchase MOx Cost Effectiveness
Fuel Price Reduced 5/1b vs. Propane
Propane S 93,000 537.0 S 173
Diesel S 85,000 330.5 S 257 -33%
Electric S 350,000 5934 5 590 -71%
CMNG S 125,000 518.3 S 241 -28%

* Propane is 28% more cost effective at reducing NOx than CNG
* Propane is 33% more cost effective at reducing NOx than diesel
= Propane is 71% more cost effective at reducing NOx than electric

2016 version of AFLEET. School bus comparison using Arkansas average pricing. Assumptions include
replacing a 2007 model year diesel school bus with a 2019 model year propane, diesel, electric or CNG
school bus. Also assumes a 15 year average service life and 12,600 miles travelled annually.
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FACT SHEET

& repaort relzased by the Unieersiy of California Rwerside’s College of Engin=ering-Center for Emviranmental Research and B

Natural gas vehicles emitted lower NOx:
Taechnolegy [CE-CERT], feundthat new ultra-low NOx natural gas heavy-dutyvehiclas matand mceaded their cartification stardards
during a full range of duty cydas, This finding is in slark contrast to pravicucly released CE-CERT data of haawy-duty diesal rucks Th o |S L G natu ra l ga S an g I ne am I tted lCIWEI' N D:(

that emitted higher levals of NOx than their cortification standards in the sama duly oyclas. With the near-zero emissien factors

demorstratad for natural gas wehicles, it is mpactod that these vohicles could play an important rola in previding much neadad em |55 |O ns t ha n | tS EP}D‘\ C el’tl flcat |O n Sta n d a3 I’d .

emissions raductions raquirad for the South Coast Air Basin and California to reach faderal air guality sttainmant standards.

Key Facts: Emissions decreased as the duty cycles decreased

» Tha currant EPA MOk amission standard i Comparing EFA Engina Cartifications . . . .
D2ghheh S (i.e., slower speeds, idling, stop-and-go traffic, etc..
The claarest heav-duty diesal angine avalable
today is cartified t 0.2 gfbhp-hr

Tha cleanest haaw-duy natural gas engine available
teday is cortifiad by CARD st 000 gbhp-hr, 30%
cleaner than the EPA Hx emission standard

» Diesel vehicles emit up to 4x higher NOx:
2010 diesel engines with SCR emitted up to 4
times higher NOx emissions than its EPA
. o e certification standard. Emissions increased as the

EPA EX) e CErufication
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Comparing NOX Emissians in POt Truck Oparations

= Hatural gas vehicles emived Wwwer HOx:
Tha ISL & naturalgas angine emitted lowsr MOx
smigsions than its EPA cerification siandard.
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duly cyches decreased.

yciey erape NOX Emission s
s -l
"

0PN Mol i 5 W ahi s Hoar-Zoro Haiural BasVohichey
i L&
5 23

e

Wik pot ogplications ore Mlesdroled i 1he figure 2oy LICR CE-CERT oiso fasiedrafvse oed foesi opp Roafions oed fawed Ul ey provisod simifar
COMET i rESALE, THasa duly Qokas reprasant 2 SQavionel mojanty of ARy oy vascle irps 19 5001 Coost AR Bsin i & ofier riomrsd oraos.

47, F4r UL BT ETREE NSTRERET-ROAT, M T L0 RIS NTE MRS LBS B O P 18 TRAKILTE | GRS Ol ATVRR T S22 o word oen

800.59.ROUSH ROUSHcleantech.com




ROUSH (=

CLEANTECH

BLUE BIRD_

Blue Bird Vision Propane

The Most Cost-Effective Solution to Reduce NOx
Emissions from School Buses

School buses Tansport 25 millon chidren acroes the LS. 10 2nd fom schodl each year. Because of the siop-and-go arving conditions

PROPANE DIESEL ELECTRIC
Purchase price:  $85,000 Purchase price:  $80,000 Purchase price: 300,000
NOx reduced 854 s, NOx reducad 67 Ibs NOxreduced:  1,1181s

Cost per pound of Cost per pound of Cost per pound of
NOx reduced: $106 NOx reduced: $1,330 NOx reduced: $268

92%

more cost-effective
than diesel school buses

60%

more cost-effective
than electric school buses

Snsadons sxere T fuf cost b sepioy te
tio Typo € usas Yor eeen bl hype besed on emission

st m
! calnggtons hw 19s 2017 ANL ARLEET Tool wit dicsdl In-103 sfastment
/

School busges in
service across
North Americs

2017 AFLEET Changes

Standard Argonne AFLEET Emissions Qutputs

Purchase NOx Cost Effectiveness

Fuel Price Reduced 5f1b vs. Propane
Propane $ 95,000 537.0 5 177

Diesel 5 90,000 3305 5 272 -35%
Electric = $ 300,000 593.4 ¢ 506 _65%

Argonne AFLEET 2017 w Diesel In-Use Multipliers

Purchase NOx Cost Effectiveness

Fuel Price Reduced 5flb vs. Propane
Propane S 95,000 B893.7 5 106

Diesel $ 90,000 67.7 S 1,330 -92%
Electric 5 300,000 1,119.0 5 268 -60%



CLEANTECH

= Significant cost per mile reduction vs diesel based on lower
fuel and maintenance costs

= Low cost of infrastructure

= Ample supply

= Cleaner

= Domestic

= Evidence manual grows

= Path to renewable propane

Best NOx reduction per dollar spent in the
class 4-7 market
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THANK YOU

800.59.ROUSH
ROUSHCcleantech.com

Chelsea Jenkins
Director of Government Affairs

734.812.1965
Chelsea.Jenkins@roush.com
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