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Eastern Pennsylvania Alliance for Clean Transportation E C o

EP-ACT is a member supported 501 (c) 3 non-profit organization. We rely on
the generosity of our members that fund our mission of petroleum
reduction within the transportation sector. We promote clean air; energy
independence and economic development by using alternative fuels;
vehicles; and technologies in the vehicles we drive.

10:00- 10:20-

10:20- 10:35-

10:35- 10:45-

10:45- 11:00-

11:00- 11:15-

11:15- 11:30-

11:30- 11:40-
11:40- 11:55-

11:55-12:10

12:10-12:30

12:30-1:30

Agenda

Welcome, Introductions-
Brian Keelen- Chairman -EP-ACT

State of the Coalition-
Tony Bandiero- Executive Director -EP-ACT

Importance of Data Collection-
Darren Stevenson— Regional Manager -
Department of Energy

Fiat/Chrysler Automobiles -Alternative Fuel Vehicles
Terri Titas— Walcott NE Region Van/Truck Manager

Ford Motor Company - Alternative Fuel Vehicles
Butch Gosline- Commercial Manager

General Motors - Alternative Fuel Vehicles
Tim Thompson- Fleet Account Executive

BREAK

Heavy Duty Engine Platforms
Bill Boyce- Regional Manager -
Cummins Westport Inc.

Freightliner {Heavy Duty Platforms
Kevin Holland- Manager Natural Gas Vehicles Sales

Wrap-up -Committee Info. - 2016 Planned Activities
Tony Bandiero & Caroline McCallum-
Board Member -EP-ACT

Networking Luncheon

www.ep-act.org 215-990-8200

For a complete list of all of our stakeholder members go to:
http://ep-act.org/stakeholders

Please join us for some early holiday cheer immediately following the event at:
Race Street Café

208 Race St, Philadelphia, PA 19106 (just down the block)
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Where are Clean Cities?
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Where is EP-ACIT?

Mid-Atlantic
Region

Puerto Rico and
UsYl included in
Mid-Atlantic Region




Services

What we offer:

Workshops/ educational seminars
Training

Fleet Analysis

Facility Analysis
Informational Resources
Market Research
Incentives

Grant Writing

Grant Administration
Project Management
Networking




Who is EP-ACI?
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http://showcaseautoglass.com/insurance-claims-fleet-services/
http://showcaseautoglass.com/insurance-claims-fleet-services/
http://srcsolutionsonline.com/federal-energy-programs/doe/
http://srcsolutionsonline.com/federal-energy-programs/doe/
http://www.oxfordengineering.com/
http://www.oxfordengineering.com/
http://www.bayshoreford.com/
http://www.bayshoreford.com/
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Current Projects
—————

The Montgomery County NGV

Conversion Initiative

is a comprehensive conversion project which includes some
of Pennsylvania's largest companies and a diverse set of
business platforms. This project seeks to partner local
transportation  organizations; municipalities;  public
transportation; carting; construction; and service industries
into one unique application, while simultaneously utilizing
private investment in infrastructure to help spur the usage
of Compressed Natural Gas (CNG) as an alternative to
gasoline and diesel.

The Southeastern PA CNG Vehicle Conversion Initiative
This project wil introduce CNG to southeastern PA by showcasing some of
the region’s most recognizable companies and their own fleets utilizing CNG
as a motor fuel, The strength of this application comes from the commitment
by all project partners, even business competitors, fo utllizing PA's
abundance of natural gas. The aggregation of all of our partners into a single
application will promote the acceptance and new opportunities possible when
businesses of all types support natural gas as a conventional motor fuel.

The Eastern Pennsylvania Propane

School Bus Conversion Initiative
seeks to help 6 counties in eastern Pennsylvania, utilize 50
new school buses that run on propane, The goals and the
objectives of the project are to provide air quality benefits to
school children who ride these buses and fuel cost savings to
those districts who utilize propane to replace diesel in their
vehicles. This project will be an aggregated project with 2
private bus companies and 2 school districts brought
together by The Greater Philadelphia Clean Cities Program
(GPCCP).

The Tiriewm Toumship Propane Vehicle Comversion
Inititive seeks to convet 3 sepanate flees in Tiieu Township from
gasoline to propane fuel, The aggregation of these companies together will
convert 34 vehicls ranging from Ford Crown Victria Polce Cruisers to
dedicated E-450 shuttle buses,

The Keystone State LNG Conversion Initiative

seeks to help leets convert to LNG orlun hwg i& il
utlize o m%] w “
to help mﬂm hs 1t pudlic NG refueling site, Our

]dﬁ L[ﬂm te that will be anchored by a

stlmula e the use of LNG as

pro ect wﬂl c0n51s
anal ernatweto asulme and dieselfor long haul applications.

The W.W. Transport and Easton PA CNG Vehicle Conversion Project

This project seeks to expand the usage of natural gas a5 & domestically
produced reliable vehicle fuel. This project will help spur the usage of CNG to
an undersubscribed area, in both the availabilty of regionel infrastructure
and vehicle conversions. Qur project will help purchase and convert 30 Class
§ diesel tractors to CNG. The development of this project will be
instramental in helping Northampton county and more spectfically Easton
PAwithits foray into using CNG as a vehicle fuel

The Northeast Extension CNG Conversion

Initiative sesksto spur the acceptance of utilizing compressed natural gas
s a vehicle fuel. Our 2 project partner’s unique application will convert 23
vehicles that will utlize a new CNG fueling station. This project will introduce
(NG to the public and to private companies that run along the Northeast
extensions of the interstate highnways. The project will promote the economic
and environmental benefits of CNG in the Northeastern part of Pemnsylvania.

The Commonuwealth Energy Group CNG Vehicle Conversion Initiative

is a roject assembled by the Eastern Pennsylvania Allance for Clean Transpartation
(EP-ACT) which aggregates 3 unique business platorms nto a sngle applicaton for
CNG vehicle conversions. The project wil commence around a newly planned CNG
fueling station located at 1325 East Drinker Street, Dunmore, PA 18512, near
Seranton Pemnsylvnia, Our § projct partners; Road Scholar Trucking; DeNeples
Auto Parts; DeNaples Santation combined vill convert 19 vehicles from diesel to run
on CNG. This project willbe the stepping stone fo each of our partners foray i
utizing the Commonvealth abundance of natural gas as a vehicle ful,




P —————
Current Projects Vehicles Deployed
e ———————————————————————————————————————————————————

The Montgomery County NGV
Conversion Initiative

26 Various dedicated CNG

<« LEFT TO COMPLETE

The Southeastern PA CNG Vehicle Conversion Initiative

17 dedicated CNG under
14000 GVW

14 LEFT TO COMPLETE

The Eastern Pennsylvania Propane Rhe Koystone State ING Conversion Initiative§ The Northeast Extension CNG ~ Conversion
‘School Bus Conversion Initiative |

20 LNG Class 8 Tractors | 17 dedicated CNG

26 dedicated Propane

School Buses f
) ITE ' 12 LEFT TO COMPLETE
24 LEFT TO COMPLETE COMPLETED ; )

f

The Tinicum Tounship Propane Vehicle Conversion The W.W, Transport and Easton PA CNG Vehicle Conversion Project The Commonvealth Enerqy Group CNG Vehicle Conversion Initiative

15 propane vehicles Ordered 5 dual fuel, 25 Not started

dedicated CNG in 2016 5% LEFT TO COMPLETE
19 LEFT TO COMPLETE 2o LE JOMPLETE

30 LEFT TO COMPLETE

121 Various alternative fuel vehicles on the road from 2014-2015
129 Alternative Fuel Vehicles remaining by end of 2016




Snapshot of Performance

2014 Gallons of Gasoline Equivalent Reduced
1.583.650 gallons
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Snapshot of Performance

Histonical Gallons of Gasoline Equivalent Reduced Historical Greenhouse Gas Emissions Reduced
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Snaﬁshot of Performance

Last Year’s Displacement (2013)= 581,315 GGE’s
This Year's Displacement (2014) = 1,856,660 GGE’s
Increase of Displacement= 1,305,345 GGE’s

Percentage Increase = 224%

Last Year's GHG's Reduced (2013) = 2,601 tons
This Year's GHG's Reduced (2014)= 5,085 tons
Increasein Reduction= 2,484 tons

Percentage Increase = 95.5%




Snapshot of Performance

PROPANE USE - MOST IMPROVED

hranid AllinnAaa fAar Clamnn Tranernartcti
vania Alliance for Clean Transportation

September 3, 2015

C l.'e.a'n
Cities Energy Efficiency &
U.S. Department of Energy Renewable Energy




Performance ReEort

2014 Transportation

Technology
Deployment Report:

Eastern Pennsylvania Alliance for Clean
Transportation

March 2015
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FIAT CHRYSLER AUTOMOBILES

Terri Titas

North East Truck and Van Manager

USA-NAFTA
12/4/2015
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= 4
7/03-MILE EPA COMBINED DRIVING
RANGE
SLT AND TRADESMAN
« REGULAR CAB AND CREW CAB
« 4X2 AND 4X4

5.7 HEMI V-8

5 LINK COIL REAR SUSPENSION

3 LINK FRONT HEAVY DUTY
SUSPENSION

_____________




BEST DOMESTIC RESIDUAL - LIGHT AND HEAVY DUTY TRUCKS

54

B Ram
m Ford
B Chevrolet

Ram 1500, Ford F-150, Ram 2500, Ford F-250, Ram 3500, Ford F-350,
Silverado 1500 Silverado 2500 Silverado 3500

Based on Blackbook 36/months 45,000 miles
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Release of the New
Town and Country
Mini-Van
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83 KW ELECTRIC MOTOR DELIVERS |
111HP AND 147 LB-FT TORQUE 0

ARGEABLE LITHIUM-ION
BATTERY \/ |

= STATE—OF—THE#TRT ELECTRONIC PUSH-
BUTTON SHIFTER

« PROJECTED LONGER BRAKE LIFE
THAN CONVENTIONAL VEHICLES

|



Alternative Fuel
Platforms
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GENERAL MOTORS FLEET

Alternative Fuel
Platforms




GENERAL MOTORS FLEET

TIM THOMPSON
GM FLEET & COMMERCIAL SALES



2016 2500/3500HD BI-FUEL CNG PICKUP

* Runs of either gasoline or compressed natural gas

« Available in Crew, Double and Regular cab styles

— Standard or long box, 2-wheel drive or 4 x 4, single rear wheel only

GENERAL MOTORS FLEET =g @ cvE ==/ GREAT PRODUCTS | INNOVATIVE BUSINESS SOLUTIONS | EXCEPTIONAL CUSTOMER EXPERIENCE



2500/3500HD BI-FUEL CNG
 Single fuel gauge for both gasoline and CNG

\V 1 /7

L | -
]\60 0 g0 E
£

— Gauge changes over automatically as fuel source

changes * Fuel selector switch now
Integrated into center stack
— Driver Information Center shows quantity of fuel switch bank

not currently in use

GENERAL MOTORS FLEET == () cvmce = GREAT PRODUCTS | INNOVATIVE BUSINESS SOLUTIONS | EXCEPTIONAL CUSTOMER EXPERIENCE




PERFORMANCE
« 17 GGE Capacity CNG tank

— Type 3, aluminum liner with carbon fiber wrap
— CNG range is ~190 to 200 miles

— With 36 gallon gasoline tank, combined range is more than 600 miles

GENERAL MOT
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2016 CNG BI-FUEL CAB CHASSIS

 New CNG offering
* Reqgular cab only
- 60” CA (C/K36003)
- 84” CA (C/K36403)
« 2WD & 4WD

« 24 gge CNG tank

- Type 3 construction

- Supplied by SCI

- Estimated 300 mile CNG range
 IMPCO is Tier 1 supplier

- Assembly at Union City, IN facility

.« SORP Q4, 2015

@ GME == GREAT PRODUCTS | INNOVATIVE BUSINESS SOLUTIONS | EXCEPTIONAL CUSTOMER EXPERIENCE
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CRASHWORTHINESS

 Four vehicle barrier tests
- 30MPH 0° frontal
— 30MPH 30° offset frontal

— 50MPH side moving deformable barrier

— 55MPH rear 70% overlap moving
deformable barrier

Two component tests

— Blunt object impact to tank at valve end (simulates side pole impact)
— Sled test impact to tank and cover assembly

(simulates moving objects in the bed)

GENERAL MOTORS FLEET | =fw {) oMmc ==
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FULL FACTORY WARRANTY FOR CNG/BIFUEL

 The 2016 Bi-Fuel CNG Silverado and Sierra 2500/3500HD both feature a
Compressed Natural Gas (CNG) option that is engineered, tested and
validated by GM.

« This option is available with both standard and long-box beds, in 2WD and
AWD models for all cab styles.

 GM Bi-Fuel CNG vehicles are the only trucks in their classes covered by a
full factory warranty.

— CNG fuel delivery and storage system are covered by warranty,
serviced at Chevrolet and GMC dealers

— All major components have GM service part numbers

GENERAL MOTORS FLEET

=i @ GME == GREAT PRODUCTS | INNOVATIVE BUSINESS SOLUTIONS | EXCEPTIONAL CUSTOMER EXPERIENCE



2500/3500 DEDICATED CNG CARGO VANS

* Now available in both regular and long wheel base

« Continued availabllity of either 3 or 4 tank versions
— Four-tank design holds 23 GGE
« 300+ mile range
— Three-tank design holds 16 GGE

« 200+ mile range PE—

— Secondary ship-thru's available ﬁ .-

GENERAL MOTO. ‘1




TANK OPTIONS
* Three-tank design holds 16 GGE (pase) | .

— 200+ mile range

« Depends on usage and driving style

* Four-tank design holds 23 GGE (opt)

— 300+ mile range

« Depends on usage and driving style
— Available on cargo or passenger
- 4 tank mounted on cargo floor inboard of left rear wheel housing
« Dimensions available in GMUpfitter.com

GENERAL MOTORS FLEET = L= @ GviE == GREAT PRODUCTS | INNOVATIVE BUSINESS SOLUTIONS | EXCEPTIONAL CUSTOMER EXPERIENCE



2016 CNG BI-FUEL IMPALA

« 3.6LV6 (LFR)
- Port Fuel Injection
-  DOHC with Variable Valve Timing
- Naturally aspirated

Horsepower/torque (Ib.-ft.)
- 230/218 (CNG)
- 260/247 (gasoline)

Built for you.
Backed by GM.

Starts on CNG when temperature allows

EPA and CARB-certifled emissions

Quantum Technologies is Tier 1 supplier for
the CNG fuel system integration

GENERAL MOTORS FLEET = L= @ GviE == GREAT PRODUCTS | INNOVATIVE BUSINESS SOLUTIONS | EXCEPTIONAL CUSTOMER EXPERIENCE




GENERAL MOTORS FLEET

2016 BI-FUEL IMPALA

2015 CNG IMPALA

m 2016 Ordering 8/20/15

m Two models

o 2FL (LS) base car
o 3LT (1LT) uplevel

m /.7 gallon CNG tank for
150 miles range

m Gasoline system is intact
and adds 400 miles range

m 20 Impala’s available in
eFleet MY 2015

Suin for pou.
Backed by GV

» Seamlessly integrated compressed natural gas (CNG)
capability in Chevrolet's highly regarded full-size sedan

» Bi-fuel CNG fuel system eliminates range anxiety, while
allowing for cleaner emissions and reduced fuel costs

« Fully validated to meet GM requirements for quality,
durability and safety

* CNG fuel system is covered by GM’s Limited Warranty
and can be serviced by Chevrolet dealers

« Base vehicle built at Oshawa

« Vehicle shipped to Roush in Plymouth, Michigan, for
CNG system installation

» Vehicle shipped to final destination

*EPA estimates not yet final An approomately 8 GGE CNG tark mourted in the impala's trunk i expected to provide up to 150 miles of additional vevdie range for 2 totaf vehicle range of up to 500 mées.

GM internal usz only

3.6L V6 (LFR)
« Port Fuel Injection
« DOHC with Variable Valve Timing
« Naturally aspirated
« Horsepower/torque (Ib.-ft.)
—230/218 (CNG)
~ 260/247 (gasoline)

6-SPEED AUTOMATIC TRANSMISSION (M7W)

« Front-wheel drive

« Fleet and retail ordering begins March 2014
« Production begins summer 2014 as a 2015 model
« Available in specific FL and LT trim levels
» CNG option price not yet determined
« Engine block heater (K05) is optional
* Restricted options
- Manual HVAC is standard
-18-inch wheels only (steel on FL, aluminum on LT)

- Chevrolet MyLink™ radio with Navigation (106),
Bose® Centerpoint” Surround Sound premium
11-speaker system (UQS) and power sunroof
(C3U) not available

@ Fleet & Commercial

=g

DW

4 = @
— 4

» Single “Type 1" steel CNG tank
- 7.7 gasoline-gallon equivalent (GGE)
- Horizontally positioned in trunk behind rear seatback

=10 cu. ft. of cargo volume (18.8 cu. ft. for
non-CNG version)

- Retains compact spare tire under trunk floor
+ Estimated maximum range (miles)*

-150 (CNG)

- 350 (gasoline)

- 500 (combined)

» CNG fill receptacle conveniently located within gasoline
fuel filler door

» EPA- and CARB-certified emissions
+ Adds about 400 Ibs. of mass with full CNG fill
+ Quantum Technologies is Tier 1 supplier

Low-Pressure  Fuel Pressure Hgh-Pressure CNGFill
FuelLine Aegulator FuelLine Receptacle

36LVE Low-Pressure  Manuel Fuel High-Pressure 7.7 GGE Type 1
Hardened  Fuel Filter Shut-0ff Valve  Fuel Filter CNG Fuel Tank
Engine

GREAT PRODUCTS | INNOVATIVE BUSINESS SOLUTIONS ﬂﬁ’ﬁﬁﬂﬁ:gﬁm%rﬁ'ﬂ’mmu



2016 IMPALA BI-FUEL SAFETY

Durability and safety testing at the tank’s normal operating pressure of
3,600 PSI and higher subjected it to normal and extreme situations,
exceeding federal requirements and CNG industry guidelines.

= Front barrier, side impact and
rear impact crash tests were
conducted on the Bi-Fuel
Impala.

= Some aftermarket CNG-

conversion kit manufacturers
conduct only a barrier test.

GENERAL MOTORS FLEET | =fw () omc ==

Fuel System 7.8 Gas Gallon Equivalent
Hardened valve train Vigorously tested all-steel construction tank
improves durability. provides 150 miles of range improves durability.

Manual Fuel Shut-0ff Valve Pressure Release Devices

s Protects system damage by automatically reducing
G pressure when it senses increased heat or pressure

SRIENCE



TESTED BEYOND INDUSTRY STANDARDS

Barrier tests are not required by industry standards. But they are conducted
by Chevrolet. Most aftermarket kits are only faced with one head-on
collision test. Bi-Fuel Impala underwent six at GM’s Milford Proving

Grounds.

Post-test photo shows
CNG tank integrity

GENERAL MOTORS FLEET | =fw () omc ==




2016 CNG BI-FUEL IMPALA
m Single “Type 17 steel CNG tank

m /.8 gasoline-gallon equivalent (GGE)
m 10 cu. ft. of cargo volume (18.8 cu. ft. for non-CNG version)
m Retains compact spare tire under trunk floor

m Estimated maximum range (miles)*
m 150 (CNG)
m 350 (gasoline)
m 500 (combined)

G E N E R AW M @afyobRsed bf aﬁvi+gm@@%amc. GREAT PRC EXPERIENCE



CNG BI-FUEL IMPALA PRODUCTION PROCESS

1. Impala produced at Oshawa, Ontario

\ 5 4/ ' -‘-'_"“; B f 2. Vehicle shipped to Roush Performance in
s o, = i Plymouth, MI for CNG installation

28150-28318

Plymouth g
0
Technica Cenétlgr _

3. Vehicle shipped to final destination
for customer delivery.

GENERAL INNOVATIVE BUSINESS SOLUTIONS | EXCEPTIONAL CUSTOMER EXPERIENCE




KEY ADVANTAGES OVER NON-OEM SOLUTIONS

Entire vehicle is covered by GM New Venhicle Limited Warranty

Can be serviced at all Chevrolet and GMC Dealers

Validated to GM'’s quality, reliability and durability standards

Consistent manufacturing, built using GM assembly processes

GENERAL MOTORS FLEET = L= @ GviE == GREAT PRODUCTS | INNOVATIVE BUSINESS SOLUTIONS | EXCEPTIONAL CUSTOMER EXPERIENCE



2016 CHEVROLET VOLT

m An all new car from the
bottom - up

m 53 miles e-range and 41 mpg
when on gasoline

m New 1.5L engine, aka “range
extender” engine now uses
regular gas

m 18.4 kWh battery is +1.3 kWh
vs 2015 battery 16.1

m Seats 5 passengers

m Battery is lighter yet more powerful, combined gas and e-range is 400 miles.

m Car body is lighter, powertrain and battery are both lighter — smarter engineering

GENERAL MOTORS FLEET | == ({) ome == GREAT PRODUCTS

INNOVATIVE BUSINESS SOLUTIONS mﬁ’ﬁﬁﬂﬁcﬁ"ﬂm%rﬁ'ﬁ’mmu




2017 CHEVROLET BOLT EV

Bolt Quick Look

Chevrolet Bolt an Electric Vehicle with +200
miles of range

Production 4t quarter 2016, at Lake Orion,
Ml assembly plant as a 2017 Model year
vehicle

Pricing, base LT, $36,970.

With tax credit of $7,500 available for
$29,470

Bigger than a Sonic, smaller than Nissan
Leaf

EPA classification — TBD Small Wagon-
Crossover or Mid-size Hatchback

No maintenance - just rotate tires

GENERAL MOTORS FLEET | == ({) ome ==

GREAT PRODUCTS
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CHEVROLET COLORADO AND GMC CANYON
2.8L 4-CYLINDER DURAMAX® TURBO-DIESEL

* First turbo-diesel to U.S. market in a midsize pickup

 No compromises!

— Performance, durability and fuel economy
 2.8L Duramax®:
— 181 horsepower @ 3,400 rpm
— 369 Ibs.-ft. torque @ 2,000 rpm

— Fuel economy not yet announced

* Production begins Q4 2015
e Cleanest Duramax® diesel ever

« B20 compatible

GENERAL MOTORS FLEET
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Platforms




Cummins Westport
The Natural Choice

>

CWI Engine Update

€EP-ACT

Eastern Pennsylvania Alliance for Clean Transportation

November 24

e Westport




Cummins Westport Inc. (CWI)

= Cummins Westportis a 50:50 joint venture company

— Cummins Inc. - world’s largest builder of commercial
diesels,

— Westport Innovations Inc. - world leader in gaseous fuel
engine technology

= CWI offers 6 to 12 litre alternative fuel automotive engines.
(CNG, LNG, RNG)

* Engines are manufactured by Cummins.

= Parts, service and training support through the Cummins
Distributor network.

= QOver 50,000 engines in service worldwide
= Contract renewed for 10 years in 2012



Cummins Westport

leavy Duty Engines Designed Specifically
for Alternative Fuels

-Based on Reliable Cummins Engine Platforms

Common parts and design provide heavy duty performance
*Engineered and Optimized Specifically for Alternative Fuel
«Continued improvement in reliability and cost of ownership

Service Support through the Global Cummins Distributor network



1998 2001 2004

§

Four Generations of Natural Gas Enz%ines
1()7

o

C8.3G C Gas Plus L Gas Plus ISL G and ISX12 G
Mechanical « Introduced in 2001 * Introduced in 2004 « Introduced in June 2007
* Introduced in 1998 « State of the art spark « Improved Ignition control <ISX 12 G in 2013

- Major improvement ignition/control system system . Stoichiometric EGR
over 1¢ generation « First engine 2004 EPA  « VG Turbo combustion, three way
CNG L10 Series Certified catalyst

* Based on 8.9 L ISL Block

. . * First HD engine certified
service Increase 2007 NOx and 2010 PM 2010 NOx and PM levels

N levels
* Improved Reliability

« Over 4000 still in - Six fold reliability



Continued Emission Leading Performance

ISX12G ISB6.7G /SL (5 7555

First engine 2004 EPA First HD engine HD Truck engine certified Mid range engine certified First engine Certified Near
Certified certified 2010 EPA/ARB EPA/ARB Zero ARB
1.8 g/bhp-hr. NOx EPA/ARB 0.15 g/bhp-hr. NOx 0.1 g/bhp-hr. NOx 0.02 g/bhp NOx
Lean Burn Combustion 0.2 g/bhp-hr. NOx SEGR Combustion SEGR Combustion SEGR Combustion
SEGR Combustion
2001 2007 2013 2016 2016

Particulate Matter (PM)
All CWI engines have met the 2010 EPA/ARB Particulate Matter (PM) standard (0.01 g/bhp-hr.) with a catalyst since 2001

2015-12-04 Cummins Westport Confidential



2015/16 Cummins Westport Products.

1SBE6&6716
6.7 Litre

Spark Ignited
SEGR
Three Way Catalyst

ISL G

8.9 Litre

Spark Ignited
SEGR
Three Way Catalyst

Up to 60,000 miles/year
66,000 |b. GVW

D D

IsXi2 &G
11.9 Litre

Spark Ignited
SEGR
Three Way Catalyst

Up to 80,000 Ib. GVW



ISB6.7 G: The Right
Applications

* Medium Duty Market
* Type C School Bus
* Lead OEM is Thomas Bus
e Shuttle bus
* ElDorado, New Flyer MiDi
* Pickup and Delivery Truck
* Medium Duty Specialty Vehicles
* Street sweeper, yard spotter, etc.)

Q1 2015 Bus Segment May 12, 2015



For these reasons, natural gas
adoption rate will continue to

-i Iac():ntcﬁaéaelbw NG fuel costs

* Increased fueling infrastructure
* More NG engines & vehicles available

2014 2018 Projection
Transit Bus 25% 25-30%
Refuse Truck 49% 50-60%
HD Truck <1% 4-10%

Cummins Confidential




Historical Success:

Urban Return-to-Base Fleets




The Next Opportunity:
Regional and Long Haul Fleets




Natural Gas Engines: Features

* ISX12 G: 12 Liters, 80,000 Ib GVW
* ISLG: 9 Liters, 66,000 Ib GVW

e Use 100% Natural Gas
e Stored as CNG, LNG, RNG

* Spark Ignited, In-line 6 cylinder

* Wastegate Turbocharger

e Charge-Air Cooled (CAC)

* Stoichiometric EGR Combustion

* Three Way Catalyst Aftertreatment

* Maintenance Free
* Base Warranty: 2 yr/250,000 miles
* Extended Coverage Available




2015 Engines Aftertreatment Comparison

2015 Diesel

Heated
Urea Tank

Dosing
Control
Unit

ISL G = —
st ,E G Three Way Catalyst




Reduced Noise

Spark ignition provides quiet
operation

Communities notice the
natural gas noise advantage.

ONE Diesel engine idling is
louder than TEN natural gas
engines idling together

* ISX12 G Noise Data TBA

£

Decibeles dB(A)

110 4

100

90

80

70 +

Noise Comparison

i ISLG s 5.5 decibels
| quieter at peak torque
I and load

Peak Torque / Full Load idle / No Load

Engine Test Mode

| mISL mISLG
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Natural Gas Range

* Natural gas engine mpg lower th:
— Lower compression
— Throttled inlet versus fuel injected

* Example:
— Diesel fuel economy 5 mpg
— Natural gas fuel economy 4.5 mpg

* Diesel Fuel Storage 60 g = range Suu 1nces
* CNG Fuel Storage 60 dge =range 270 miles

* Important to look at cost per mile as natural gas fuel
cost is typically less than diesel.



OEM

ElDorado

S—

Model 30/35/40/60 Low 35/40 Low Floor EZ Rider Il 30/35/40 Low
Floor 60 BRT Floor
Engine ISLG 280/320 ISLG 280/320 ISL G 280 ISLG 250/280 ISLG 280

OEM
Model Commuter Coach
Engine ISLG 320
ISX12 G 400

66



ISL G Conventional Truck Availability

OEM Freightliner Peterbilt Kenworth Volvo Navistar
. : —
Model M2 — 112 320 T800SH VNM TranStar
SD-114 384 W900S
365 T440
T470
Engine ISLG 320 ISL G 320 ISLG 320 ISL G 320 ISL G 320
ISL G 300
Application 6x4 Tractor Tractor Tractor Tractor Tractor
4x2 Tractor Vocational Vocational
4x2 Truck Mixer Mixer
6x2 Truck

Vocational




ISX12 G Availability

OEM
Model Cascadia 320 W900S VNL Pinnacle Xpeditor
Day Cab, 384 T660
Sleeper 365 T800 SH
579 * T680 *
567*
Engine ISX12 G 1ISX12 G ISX12 G ISX12 G ISX12 G 1ISX12 G
Application Tractor Refuse Tractor Tractor Tractor Refuse
Tractor Vocational Vocational
Vocational

* New chassis in 2014




June 2015

Coming Soon....Near Zero NOx ISL G

Cummins Westport Confidential
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Near Zero NOx Internal
Combustion Engine

= Low NOx Engine Development currently underway
= Product development process includes extensive field testing

= Lower Nox and GHG
= CWI expects to be ready for field testing by 2015

0.20

NOx [g/HP-hr]

0.10

0.05

PARTICULATE [g/HP-hr]

June 2015 Cummins Westport Confidential



Near Zero NOx ISL G Summary

e Basic architecture remains the same
* 0.02 g/bhp-hr. NOx, 0.01 PM
e Exceed 2016 EPA HD GHG requirements.

= Near-term potential for:

= 90+% reduction in NOx
= 90+% reduction in engine CH4 (crank case and tailpipe)

= 6-8% reduction in CO2 equivalent

* Initial target markets
* Transit
* Refuse

* Competitive emissions to electric at much lower cost.



Www.cumminswestport.com
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Cummins Westport

m New Website launched May 15, 2012

m Great source of information about natural gas engines and vehicles.

m Features the Natural Gas Academy, a series of instructional videos
m Designed to provide a general overview of natural gas as a fuel
whether it is compressed (CNG) or liquefied (LNG), and how it is
used with vehicles.
m ISX12 G engine walk around video added Sept, 2012



Cummins Westport Natural Gas Playbook

* Available only from Cummins, the 5 step Playbook provides information and
resources for the key steps involved when implementing natural gas into a

fleet.

Contact your Cummins or Cummins Westport representative for details.

<D

Assess

Fleet profile
Routes & loads
Environment & terrain

Current fuel profile

NG fuel availability

Fuel price expectations

Service capability
Incentives
Regulations & codes

Facility requirements
Previous experience
Business case

Risks & mitigation

€Y
Specify

OEM
Chassis
Engine

Transmission &
gearing

Fuel type & quality

Fuelling procedure

NG fuel system type,

capacity &
configuration

Safety equipment
Warranty package

Delivery dates

€

Prepare

Confirm fuel availability

Confirm service & parts
availability

Complete facility
modifications

Obtain permits,
licenses & approvals

Operations &
maintenance training
Safety training

Fire & emergency
response plan

Define driver training
process

Define problem

racalbition nracaccac
T rereroTTPT

a2

Implement

Conduct fuel quality
test

Conduct pilot truck test

Confirm fuel economy
& range

Develop rollout plan

Truck delivery & PDI

Conduct driver training

Conduct fuelling
training

Test problem resolution
processes

Infant care support

Kick off event

()
Operate &

Maintain

Conduct daily
maintenance &
inspections

Monitor fuelling
procedures

Monitor fuel
consumption

Conduct scheduled
maintenance &
inspections

Conduct scheduled fuel
quality inspections

Manage & resolve
problems




Thank You!

* For more information:
Bill Boyce
East Regional Manager
(330) 720-9785
or
bill.boyce@cummins.com

* Or visit
www.cumminswestport.com
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DAIMLER

NATURAL GAS UPDATE

ﬁ
FREIGHTLINER ® ‘
~ - Shaping Future Transportation.

NERTURMAL GRS CleanDrive Technologies. ‘ ‘ '
TECHN@L@G L!.P A Daimler Initiative.

Kevin Holland
Manager, Natural Gas Vehicle Sales
Freightliner

Kevin.Holland@Daimler.com

Freightliner Trucks



DAIMLER

Natural Gas Units Delivered / Customer Experience

Vehicles delivered:

« DAIMLER has DELIVERED over 7000 NG Vehicles

« 35% Market Share of Conventional Market

« SEGMENTS:
« LNG & CNG port tractors
- LNG & CNG food delivery tractors
- CNG regional haul tractors
- CNG Refuse tractors
- CNG Sewer trucks
- CNG Gas Utility trucks

- CNG Municipal Gov't trucks
Over 600 on order

900 LNG (PORTS/UPS) and 6100 CNG

Daimler Trucks North America



DAIMLER

Where Are We Today?
M2 112 Straight Truck and Tractor 114SD Straight Truck and Tractor
114SD Straight Truck and Tractor Cascadia 113 Day Cab Straight and Tractor

Cascadia 48", 60", and 72" Sleepers

- e - :
e e )
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DAIMLER

Engine Options

ISL &

M2 112 Straight Truck and Tractor
114SD Straight Truck and Tractor

I1ISXI2G

114SD Straight Truck and Tractor

Cascadia 113 Day Cab Straight and Tractor

Cascadia 48", 60", and 72" Sleepers

Advertised Horsepower

Peak Torque

Governed Speed

Clutch Engagement Torque

Number of Cylinders

System Weight

250-320 HP

730-1000 Ib-ft
2200 RPM

550 Ib-ft

6
1625 1b

Advertised Horsepower

Peak Torque

Governed Speed

Clutch Engagement Torque

Number of Cylinders

System Weight

Engine (Dry)

Aftertreatment System

320-400 HP

1150-1450 Ib-ft

2100 RPM

700 Ib-ft

6
27501b

2650 1b

1001b

Daimler Trucks North America



DAIMLER

Full Factory Installation

All Freightliner M2 and 114SD natural gas trucks & tractors manufactured on

the production line at Mt Holly, NC plant
ISL G and fuel tanks installed on the production line
Orders placed through same tool and process as diesel vehicles

CNG compression station on site — tanks filled with fuel before shipment

to customer

Cascadia tractors full factory installation of engine, sleepers, and tanks

CNG fueling stations on site at plants

Daimler Trucks North America
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DAIMLER
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Agility Fuel Systems Options

- Available in Saddle Mounted and Back of Cab Options
Full Factory Installation in Cleveland, NC or Mt Holly NC

New Agility Manufacturing and Installation Facility in
Salisbury, NC Within 20 Miles of Both Freightliner Plants

Saddle Configurations: 30, 40, 45, and 60 DGE Side Mounts.

Twin Saddles Double the DGE Capacity

Back Of Cab Mounts: 60, 75,100, 120, 135, and 160 DGE
Capacity

Saddles and Back of Cab Systems Can Be Combined

Possible Range Of Over 1000 Miles

/Agility

Side-Mount

Standard fuel capacity
options of 20-120 DE

Infegrated fuel
maragement module
for ease of installation

Installaticn on cne or
both sides of vehicle
depending on capacity
requirernents

Offered in both CNG
and LNG

Behind-the-Cab

Standard fuel capacity
options of 35-155 DE

Infegrated fuel
maragement module
for ease of installation

22 to 31 inch frarme rail
space required

Daimler Trucks North America


http://altcarexpo.com/exhibitor_2013.php
http://altcarexpo.com/exhibitor_2013.php

Daimler Trucks North America
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DAIMLER

Customer Case Studies

- Paper Transport
- Saddle Creek

- Frito Lay

- UPS

» Dillon Transport
+ J) Taylor

. Swift / Central

- Sheehy Mail

Daimler Trucks North America



DAITMLER

Shippers that account for roughly $8B in transportation business are

driving carriers to adopt natural gas...

oz %5 Nestle %’Hﬁ[%g

M A R K E T

Andersen. mwy @ € JorN DeERE
GSUB’AHU A Georgia-Pacific

JMondelez,

International




DAIMLER

MAINTENANCE COSTS

- Costs Similar to Diesel Products

- Adjust PM Cost to 18,000 Mile Schedule with ISX12G

- Spark Plug Change and OH Adjustment — Add a Penny per Mile; $650 at 67,500 Mile Interval
- DAILY Fuel Filter Drain — VERY Important

- Inspection of Tanks and Mounts

- DEDUCT Costs for DPF and SCR Maintenance

- Net Result=Two Cents per Mile Premium

- Spec for Cold Weather Operation

« Shop Costs can be Substantial

Daimler Trucks North America



DAIMLER

Customer Purchase Process

- Will Products Work in Your Application and Routes?

- Fleet Standardization Fits Poorly with Natural Gas Operation
-+ RANGE? Don’tspend $$$$ for excess fuel!

- Driver Reactions and Training

- FundingAvailability — Reference WWW.NGVC.ORG

- Residuals

- ONCE AGAIN: IS FUEL READILY AVAILABLE AT COMPETITIVE COST AND
PERFORMANCE?

Daimler Trucks North America



DAIMLER

IF YOU DON'T LEAD,
YOU WON'T LAST.

D e e e L i )
VMBS B B R AR R e S A8 P W

Shaping Future Transportation. . ‘

CleanDrive Technologies. . ‘ .
A Daimler Initiative. .

Daimler Trucks North America 88



Committee Info
20I16 Plans
Wrap-up




P —
Committees

Education & Outreach
Marketing

Policy & Legislative
Fund Raising

Technical
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A Look Ahead...2016

Webinar data NAFA Green Truck
collection Autoshow Summit-

TCP Annual TEP- EIS Webinar

Dinner follow-up

Earth-day
Events-
NAFA Expo
AFIG???

Golf Outing
Award
Banquet

Propane
Workshop

TOSITA Hydrogen Plug-in Day
Fuel Cell
Workshop CNG
Workshop

Odyssey Day

ATA Meeting

SOTC
Meeting




Initiative for Resiliency in
Energy through Vehicles

A Look Ahead, Projects

* Goal: help states and localities
understand the energy security
benefits of AFV vehicles and
fueling infrastructure and, for
interested partners, support the
incorporation of AFVs into

emergency response plans.

Led by NASEO, supported by U.S.
DOE and guided by a steering
committee of public sector,
private, and Clean Cities partners

Cl;an

Cltles

Eastern Pennsylvania Alliance for Clean Transportation

Concurrent

Technologie
Corporation

Initiative for Resiliency in
Energy through Venicles

NASEO=

National Association of
State Enerqgy Officials

American Public
Gas Association

%@ﬁ@@@& '"




A Look Ahead, Projects

(. Driving on Energi is a program designed to put electric vehicles (EVSs)
= in the hands of a select group of social media influencers (EV
ambassadors) to help dispel the myths surrounding EVs. By focusing

on targeted vehicle demonstrations and driver experiences in the

DRIVING O Northeast U.S., consumer will come to better understand the benefits

these vehicles and technologies offer.
ElMNERGI °




Thank you for attending...
The Big 3 plus 1 for Alternatives

Annual Meeting
November 24th 20I5




A Special Thank You to Our Lunch Sponsors

GENERAL MOTORS FLEET

& FREIGHTLINER




