A California Energy Commission
CLEAN TRANSPORTATION & ENERGY CONSULTANTS DOCKETED
July 14, 2014 14-1EP-1B
California Energy Commission TN 73428
Attn: Jim McKinney JUL 15 2014

Dockets Office, MS-4
1516 Ninth Street
Sacramento, CA 95814-5512

RE: Workshop on Electric and Natural Gas Vehicles in California, Docket No. 14-IEP-1B

Dear California Energy Commission:

Gladstein, Neandross & Associates (GNA) is submitting comments in response to the recent California
Energy Commission (CEC) workshop held on June 23, 2014: Electric and Natural Gas Vehicles in
Califomia.

GNA strongly supports the CEC's efforts to develop policies and programs that encourage the
advancement of alternative and renewable fuel vehicles. A key service which we provide our clients is
analysis of the feasibility, cost effectiveness and environment benefits provided by commercially
available or emerging clean transportation technologies. From our research and work in this area, it is
clear that natural gas-fueled vehicles, particularly in the heavy-duty and high horsepower sectors, holds
a great deal of promise for early replacement of diesel vehicles and the achievement of significant
reductions in NOx, PM, and GHG emissions.

GNA organizes the Alternative Clean Transportation Expo (ACT Expo), an annual conference on the
commercial availability of alternative fuel and electric vehicle technologies. ACT Expo is North
America’s largest clean fleet exposition - over 4,400 guests attended the most recent event in May
2014. ACT Expo hosted many breakout sessions on alternative fuel engines, equipment and
infrastructure developments, and featured case studies from the nation’s leading public and private fleet
operators. Attached to this letter are 43 presentations on natural gas from ACT Expo 2014 that discuss
the benefits, technology developments, fuel supply, policy, and case studies for natural gas vehicles.
The presentations are organized by breakout session topic in the following attachments.

Clearly, there is a strong interest in the latest natural gas vehicle and engine developments as
evidenced by depth and breadth of the discussions at ACT Expo. GNA strongly encourages California
policy makers to continue funding research, development, and demonstration of natural gas engine
technologies and support programs to incentivize the proliferation of near-zero-emission vehicles.
Supportive policies can drastically help accelerate development and deployment timelines, and bring
the tremendous air quality, climate protectlon and energy security benefits to California sooner.

Smcerely, S } _____
:ff Z

stein
President, Gladstein, Neandross and Associates

Enclosed: Attachment 1 and ACT Expo 2014 Natural Gas Presentations

CC: Mr. Jim McKinney, Lead Technical Staff jim.mckinney@energy.ca.gov
Mr. Silas Bauer silas.bauer@energy.ca.gov

7} 1

www.gladstein.org



ATTACHMENT 1 - List of Presentations by Session Topic

Light-Duty & Medium-Duty Natural Gas Retrofits

1. Mark Aubry, Vice President of Sales and Marketing, Westport

2. Barry Carr, Director of Business Development, Landi-Renzo USA

3. Keith Fields, Business Development Manager, IMPCO Automotive

4. Wil Gutilla, Sales Manager, Business Development, A-1 Alternative Fuel System
Heavy-Duty Natural Gas Trucks: A Reality Check

5. Andy Douglas, National Sales Manager, Kenworth Truck Company

6. Charles Cook, Marketing Manager - Vocation Products, Peterbilt Motors
NGVs - Keeping Pace with Fuel Efficiency Improvements

7. Gordon Excel, President, Cummins Westport

8. Mike Roeth, Executive Director, North American Council on Freight Efficiency

9. Paul Schwark, Engineering Manager, Robert Bosch

10. Jim Arthurs, Executive Vice President, Heavy Duty Engine Systerhs, Westport
Heavy-Duty Natural Gas Retrofits

11. Kevin Campbell, Business Development Director, Clean Air Power

12. Lyle Jensen, Chief Executive Officer and President, American Power Group

13. Werner Funk, Chief Executive Officer, Omnitek Engineering

14. Barry Carr, Director of Business Development, Landi Renzo USA
OEM Strategies for Heavy-Duty & Light-Duty NGVs

15. Dick Kauling, Engineering Group Manager, Gaseous Fuel Systems, General
Motors

16. T.J. Reed, Director of Product Strategy, Daimler Trucks North
America/Freightliner Trucks

17. Reinhard Otten, Environmental Product Manager, Audi AG

18. Frank Bio, Director of Sales Development, Specialty Vehicles & Alternate Fuels,
Volvo Trucks

19. Prashant Banerjee, Head, Product Evaluation & Homologation, Engineering
Research Centre, Tata Motors

Renewable Natural Gas for Low Carbon Operations
20. Doug Middleton, Chief Operating Officer, Pierce Transit
21. Andrea Stephenson, General Manager, Atlas ReFuel
22. Lorenzo Maggioni, Head of Research & Development, ltalian BioGas Consortium
23. Paul Relis, Senior Vice President, CR&R Environmental Services
NGV Policy Initiatives



24. Henry Hogo, Assistant Deputy Executive Officer, South Coast Air Quality
Management District

25. Jack Kitowski, Assistant Chief, Stationary Source Division, California Air
Resources Board

26. Hirase Yusuke, General Manager of Natural Gas Vehicle Department, The Japan
Gas Association

27. Eduardo Pizano, President, Naturgas (Colombian Natural Gas Association)
Heavy-Duty On-Road Vehicles — LNG and CNG for the Long Haul

28. Jeff Shefchik, President, Paper Transport

29. Ashley White, Logistics Sustainability Manager, The Kroger Company

30. Mike DelBovo, President, Saddle Creek Transportation

31. Mark Davis, President, Jack B. Kelley (a Kenan Advantage Group company)
Natural Gas Infrastructure and Fuel Supply Issues

32. William Zobel, Vice President of Market Development & Strategy, Trillium CNG

33. Enid Joffe, Senior Vice President, Galileo Group

34. Harrison Clay, President, Clean Energy Renewable Fuels

35. Reinhard Otten, Environmental Product Manager, Audi AG
Natural Gas for Food & Beverage Distribution

36. Bob Kidder, Director of Fleet, Facility and Maintenance, Sysco Food Services

37. Bill Osteen, Senior Vice President of Business Operations, Golden Eagle
Distributors

38. Billy Lawder, Director of Transportation Engineering, Anheuser-Busch
39. Mike Ahart, Vice President, Transportation, Dean Foods

NGV Industry Leaders
40. Eric Woods, Vice President of Fleet Supply Chain, Waste Management
41. Phil Crofts, Marketing Director, Dillon Transport
42. Bill Cashmareck, General Manager, Natural Gas, Love's Travel Stops

43. John Drayton, Manager, Vehicle Technology, Los Angeles County Metropolitan
Transportation Authority
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" New Bagle Control System Solutions

SOFTWARE

— Model-based design for efficient controls
development ENGINEERING

CONSULTING

— Validated production control systems available

HARDWARE SUPPLY

— Flexible, high-volume, production-ready
component supplier for low to medium
VOlume CUStomers DEVELOPMENT TRAINING &

TOOLS

ENGINEERING SUPPORT PRODUCT SUPPORT

— Experienced application engineering capability
for development and training

© New Eagle. All Rights reserved.
Confidential
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Application
Areas
Application
. Engineerin
Services & 8
Overview Engineering
Disciplines

Product Support & Training

ew Eagle Engineering Overview

Clean energy
Engine / Powertrain

Vehicle controls integration
Unmanned systems

(EV) Electric & (HEV) Hybrid Vehicles
Hydraulics

Telematics

Systems engineering

Control systems engineering
Embedded controls engineering
CAN networking

Embedded display development
Software tool development
Project management

© New Eagle. All Rights reserved.

Confidential





Hardware Supply

New Eagle have partnered with high
volume suppliers to allow customers to
use production hardware for prototyping

or low volume use. D EL Pl
— Controller Modules Remy e e
— Displays INTERNATIONAL, INC.
— Telematics & Data Logging W
— HEV/EV Components Ll woc;mmsp?m M

— Fuel System Components

— Tools & Software Q’ G
o

Instruments

© New Eagle. All Rights reserved.
Confidential





ew Eagle Web Based Resources
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i Building
— Office

— Training Facility
— Garage

— Warehouse

— 10,000+ Sq Feet

Sales and Marketing

Product Management &
Distribution

Customer & Application
Engineering

Product Development & Support

© New Eagle. All Rights reserved.
Confidential

ew Fagle Facilities & Team

Team

Current staff is over
30 FTE in both
engineering and
operations
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" Now Eagle On-Highway Dedicated SI

Production V8 MPI propane engine control system

— Full torque based engine model
— Load request and arbitration

— Fuel and O2 control

— Spark manager

— Actuator characterization

— Sensor characterization
— Diagnostics (OBD)
— Communications (e.g., J1939)

m A
COUNCIL

© New Eagle. All Rights reserved.
Confidential



http://www.lpgasmagazine.com/factory-built-propane-fueled-bobtail-now-a-reality/lpg1012_bobtail5/

http://www.lpgasmagazine.com/factory-built-propane-fueled-bobtail-now-a-reality/lpg1012_bobtail5/

http://www.lpgasmagazine.com/factory-built-propane-fueled-bobtail-now-a-reality/lpg1012_bobtail1/

http://www.lpgasmagazine.com/factory-built-propane-fueled-bobtail-now-a-reality/lpg1012_bobtail1/
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" New Bagle CNG Bi-Fuel Control System
ANGA ‘Hybrid of Tomorrow’

— BiFuel with <100mile range on CNG
— Run on 100% of either fuel

— Two separate fuel supply systems

— Port injection & direct/port Injection

— 4 vehicle w/New Eagle controllers

New Eagle. All Rights reserved.
Confidential
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/”—/]Eek?j Eagle EV-HEV Product

Design

* Controls Software e PowsrbETR
 Hardware Integration Parts
Specification and Distribution
e Supervisory Controller

* Motor/Inverter

* Power Distribution

* Battery Management

« DC/DC Converter

« Human/Machine Interface —
Specification and Sourcing
e Battery Pack

Instrument Cluster &
Smartdevice Interface

Several Gearbox
Options

HV Battery Pack
Lithium lon

© New Eagle. All Rights reserved.
Confidential
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" New Bagle Diagnostics & Service

Telematics Features:
— Reduce maintenance costs — Cellular data connection or WiFi
and down time by knowing — Logging:
what is wrong before  CAN bus
dispatching techs. e Digital Inputs
— Detect maintenance issues * Analog Inputs
before they become critical. — Live fault reporting

— Remote Calibration

— Remote Reprogramming

— Configure and view reports on the web
— Receive SMS alerts for critical events

Cell/WiFi
> S o

© New Eagle. All Rights reserved.
Confidential
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Westport

Here and Now.

P

BUILDING YOUR MEDIUM/ LIGHT
DUTY NATURAL GAS FLEET

Presented By:
Mark Aubry
Vice President, Sales & Marketing
Westport






The Advantages of Natural Gas

W/ ///J///// /A
Lower cost than diesel or gasoline

Compressed natural gas (CNG) is most

common fuel for light-duty natural gas
vehicles (NGVs)

Domestic, cost efficient, and easy to use

Growing number of fueling stations
across the U.S.

Increasing original equipment
man.ufacture.r.%OEM) ualified
Vehicle Modifier (QVM) vehicle options

Bi-fuel options offer extended range
and fuel tlexibility

Reduced maintenance costs

Westport
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Good for light-, medium-, and some heavy-duty
applications
= < 250 miles/day

Natural gas delivered by gas company pipeline

Compressed & stored at 4,500 psi and dispensed to
vehicle at 3,600 psi

Dispensed at similar rate to gasoline (5—8 gpm)
Stored in cylinders onboard the vehicle

Westggdt;g" 3





Determining Your Best NGV Solution
W/ /// /7
» Vehicle Type and » Fuel Cost
Application = Savings vs. diesel and
= Model and configuration gasoline
»Duty Cycle »Fleet Fueling Needs
= Speed, idle time = Refueling cycles

» Payload Requirements  »Fueling Infrastructure
= Availability
- on your routes
»Range and Mileage = Self or full service

i = Public or private
»Hours of Service = www.afdc.energy.gov

= Drive, idle, down time

Westggdt;f
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» Choosing a system » The OEM/QVM
= Bi-fuel advantage
= Dedicated = CARB/EPA certification
= Full warranty

» Configuration options " Dealer servicing

= key-READY™
= Built-to-Spec » Aftermarket
conversions
= Check for emissions
requirements

Westggﬂr;f





am and Partners
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» Customers
= Are you parking indoors in their facility or utilizing specialized
equipment?

» Staff

= Training and education

» Vendors
= Existing or new — what do they need to know?

» Local Authorities and First Responders
= Are they aware and trained?

» OQutreach Opportunities
= Environmental responsibility
= Usage of domestic fuel

Westggﬂr;ﬂf
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Westport

Here and Now.
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Westport works directly with top global manufacturers to
seamlessly integrate our ideas and technologies into new
and existing products and services

We have unique partnerships with 3 of the 5 top engine
companies, 5 of the 6 biggest truck makers, global
automakers, and some of the largest natural gas fuel
suppliers

e . m e @ ' | ..@ PSA PEUGEOTCITROE?l

Westggﬂ"






Operations and Servicing
W/ //////// /A
» Common » Schedule
maintenance items * Engine, Fuel System,
* Engine oil service Chassis — each with own
= Coolant service = Schedules — coordinate
= Hydraulic system service  and simplify
= Spark plugs

= Valve adjustment

Rl ars These items are common

to non-NG applications,
however consider
differences in application,
specification and interval
changes they may be
different!

Westggdt;g"
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WHY WESTPORT






Engineering the World's Most Advanced Natural
Gas Engines and Venhicles

SHYIAAATA79990000007990000097 79900000 077990000007 79990000 777990000 0077999000 007777900000 77990900000 77090007077790000077077090000777900070707700/

Westport is changing the way the world moves
= Enabling the global shift to a cleaner, cheaper, more
sustainable energy source for transportation

Westport has set the standard for engineering
expertise, global partnership strategies, and market

knowledge for natural gas technologies:
= Compressed Natural Gas (CNG)

= Liquefied Natural Gas (LNG)

= Liquefied Petroleum Gas (LPG) o

Westggﬂr;ﬂf





Product Infegration & Support
W/ //////// /A
Engineering Service
= Full time Engineering staff =24 X 7 service hotline

in Dallas = Service available at all

+ Complete design capabilities authorized Ford Dealers

¢ Full CAD, work instructions &
BOM

Technical Center and

Testing

= Full time Calibration staff in
Detroit

* Complete in-house calibrations
+ Emission testing / certification

Westggﬂr;ﬂf
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F-150 - 3.7L

= Dedicated — EPA/CARB certified (available now)
+ The ONLY CARB Certified F-150 in the market!

= Bi-Fuel — expect EPA certification within 6-8
weeks; can place orders now

+ 17GGE, 23GGE or an industry-leading 27GGE — most range of
any F-150 vehicle in the market!

Xk
Z

Transit Connect — 2.5L
= Dedicated and Bi-Fuel Offerings
= Certification expected within 6-8 weeks

Westport WESTPORT CONFIDENTIAL
Here and Now.
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VEHICLETYPE FORD MODEL

F-150

Dedicated F-150
Bi Fuel & Dedicated F-250/350

Plckup
F-250
F-350

. - Bi-fuel & dedicated F-350
= s 450/ Fa50 Chassis Cabs
o Dedicated F-450/550 Chassis
cutaway e Dedicated E-350/450 Cutaway
chassis Dedicated F-59 Strip Chassis

F-250
F-350

F-350 VM

F-350

Pickup

Bed
3 Delete

Chassls
Cab

pERLPOE € 6

Westggﬂr;ﬂf





Westport W/ NG

f  POWER SYSTEM |

“CNG is the best choice for transportation
fuel. And Westport™WIiNG is the superior
choice to power our bi-fuel truck fleet.”

Lynn Lwn-m of '

Westport

re and Now.





Westport W/NG

f POWER SYSTEM |

T—

“I'm saving about $48,000 a year
by running on CNG. Switching to
Westport WING ™ bi-fuel trucks is

. a smart business no-brainer!”

e —~ Mark Huff
Sk S W : > - Owner
Tn-Star Construct:on LLC

Westport

Here and Now.





Westport W/NG

“With CNG I'm saving $2 a gallon
getting better mileage. Westport W:NG"'
is really helping my community.”

- Steve Pitts
Rural Fire Defense Coordinator
INCOG

Westport





THANK YOU

Mark Aubry
604-718-2000

214-729-7577
maubry@westport.com

www.westport.com

Westggﬂr;ﬂf
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LANDIRENZO
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Fueling American Energy Independence
2014 ACT Conference
Light & Medlum Duty Natural Gas Vehicle Upfits

gl
1
|
I
=
|
ne _ ;' '






Landi Renzo Group — Highlights /s

LANDIRENZD
usa

® Founded in 1954 by Renzo Landi; 60+ Years!! Complete System (CNG / LPG)

® World leader in alternative fuel systems for CNG
& LPG

® 35 % Market Share
¢ 1.5 Million systems sold every year

® 5% of revenues invested yearly in R&D

® Listed in Milan Stock Exchange

*  Worldwide Distribution Network more than 50

countries

® 14 branches + 12 installation facilities in 12

Countries
® Two main distribution channels:
— After Market (installers and distributors)

— OEMs (Number one supplier of all the

major car manufacturers)






Leader in Eco-Mobility and Alt Fuels mgﬁ\zm

usa

e CNG and LPG

* Diesel Dual Fuel CNG/LPG

* Hybrid Electric

 Hydrogen
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#1 OEM Supplier for Alternative Fuel Systems

Rest of the world
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Installation Facilities LANDIRENZO

usa

12 Installations centers near
OEM manufacturing plants






Landi Renzo USA

/a

LANDIRENZD

Incorporated in January 2010
Located in Torrance, California.
24,000 sq ft. Building
Conversion Center —up to 30
vehicles/week

Ford QVM certified facility





Ford Product Overview mm‘,(;m

Ford E-250/E-350 Ford F-250/F-350 Ford F-450/F-550
Cargo & Passenger Pickup/Chassis Cab Chassis Cab
LANDIRENZO 5.4L Engine 6.2L Engine 6.8L Engine
Dedicated CNG Bi-Fuel Dedicated CNG
Bi-Fuel

%A LIFIED
HICLE
MODIFIER

Ford E-450 Ford F-650 Ford F-59
Cutaway Chassis Cab Stripped Chassis
6.8L Engine 6.8L Engine 6.8L Engine

Dedicated CNG Dedicated CNG Dedicated CNG






Baytech Corporation mm{:mm

BAYTECH

* Acquired by Landi Renzo USA in 2010
* Pioneer in Alternative Fuel Systems in US — since 1991

* Earned reputation as leader in high performance CNG fuel

injection systems for Chevrolet, GMC, Isuzu, Workhorse:-models

 Long Term CARB and EPA approved systems





A
Baytech Product Overview mfﬁmzn

USA

Isuzu NPR HD Freightliner MT45-55 GMC Savana & GMC Sierra &
Chassis Cab Step van Chevrolet Express Chevrolet Silverado
6.0L Engine 6.0L Engine Cutaway Chassis (;ab
Dedicated CNG Dedicated CNG 6.0L Engine 6.0L Engine

Dedicated CNG Dedicated CNG
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L] e e
Certifications LANDIRENZO
Over 200+ CARB/EPA CNG & LPG Certifications since 1998
—— Cualifornia Environmental Protection Agency
+ 57LV8 . 43LV6 - 5.4LV8 _AIR RESOURCES BOARD
+ 6.0LV8 - 4.8LV8 .+ 6.2LV8 e
- 8.1L V8 - 5.3LVS8 - 6.8LV8 =5 = —

- G2500/3500 Express = E-150/250/350
Cargo/Passenger Van

« F-250/350
« G2500/3500 Savana . F-450/550
Cargo/Passenger Van
« F-650
« G4500 Cutaway
« F-59

« Silverado C2500/3500
Cab Chassis/Bed Delete * E-450

« Sierra K2500/3500 Cab
Chassis/Bed Delete

« Kodiak C4500/5500
« Topkick C4500/5500

——
S e et e e o o et e B e P
A, S N N e BN T pe
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Distribution Channels LanDIRENZO
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Commercial Vehicle Products

Dealer orders van
Selects option Code 31V

Ford manufactures the van
in Elyria, OH

Transported to Leggett &
Platt for CNG and van
interior upfit

Placed back into Ford
transportation

Delivered to any US dealer

Dealer orders chassis

Selects options for
Knapheide upfit based on
chassis and body available

Ford manufactures the truck
in Louisville, KY

Transported to Knapheide
facility (Quincy or KC) for
CNG and body upfit

Placed back into Ford
transportation

Delivered to any US dealer

Dealer orders chassis

Selects option for
Utilimaster upfit

Spartan Motors assembles
the chassis in Charlotte,
MI

Transported to Utilimaster
facility for CNG and body
upfit

Placed back into
transportation

Delivered to any US dealer






Marketing Support for Dealers

UTILIMASTER

Lgpet & Hit

4" Natural Gas @ Alternative Fuel Systems

Ford E-Series Vans

Cargo Vans & Wag - & Body (E-150/E-250/E-350)
Cutaway Chassis - 138"WB & 158"WB (E-350/E-450)

Factory Ship-thru Installation

« Save on fuel costs when compared to gasoline or diesel
+ Reduce CO, emissions

- Reduce dependence on foreign o
« Engineered to Ford QVM standards
* 3 year / 50,000 mile warranty

+ Service through Ford dealers

« FMVSS 303, 304 complant

« EPA & CARB certified /
- 0BD Il Complant L UTILIMASTER
+ SULEV LANDIRENZO O 0 acremmanve - sovurrons

+ Option Code 31V

« No Ship-Thru Charge

* Lowest cost CNG van avadable*

« Longest range GGE capability with
standard underbody tank system

% fuel savings per equivalont gaion of

R

Low Prove
masterack Fi

 Check the Box

Corge Van /W
(Steaed & Exemdel)

[ v LY

Frmabon Levet

Tae Tomh Copocity ar 3
o | e <

Fiod Tamh Location

Werr sty

Repuired Tagime Prey

Camyervine Wetght w0 lhe oo b

Order Option Code 31V - No Charge Ship-thru

FOR MORE INFORMATION CONTACT CHARLOTTE MODIFICATION CENTER

i masterack.





Designed to OEM Specifications L

LANDIRENZD

- Designed to meet NFPA 52 requirements

- Designed to meet special transportation needs






Crash Test — FMVSS 303 L

LANDIRENZD
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Diesel Dual Fuel (DDF)  ANDIRENZO

Detroit Diesel S60 12.7L Engine
Technology

Benefits

Average Fuel Displacement up to 60%
Noise reduction up to 40%

Particulate Matter reduction from 40%
CO2 reduction up to 14%

Smoke reduction up to 50%

Performance comparable to the original engine in terms of torque/power and
drivability
Maintaining/Improving the emission levels of original engine
Flexibility for adaptation to different Diesel engines
Ability to switch back to original full Diesel if needed
Requires Less CNG storage compared to a Dedicated CNG vehicles
Extended range compared to original Diesel system
***] andi Renzo DDF System Components * * *
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1953 Moving Forward! 014
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THANK YOU
Barry Carr, Director, Business Development
(315)278-2061 - bcarr@landiusa.com

Questions?





LANDIRENZD

Landi Renzo USA Contact Information

 Gianluca Maso - VP of Sales / Marketing
(310)283-8661 gmaso@landiusa.com

- Ryan Waltz - National Sales Manager
(310)257-9481 - rwaltz@landiusa.com

 Barry Carr - Director, Business Development
(315)278-2061 - bcarr@landiusa.com
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" Fuel Systems Solutions, Inc.

IMPCO Automotive

2014 ACT Expo
5/6/14 Long Beach, CA

Keith Fields — Business Development Manager
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" Fuel Systems Solutions, Inc.

IMPCO Automotive

’ FUEL SYSTEMS
i SOLUTIONS

(Nasdaq: FSYS)

fuel Systems Solutions
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e ? Fuel Systems Solutions, Inc.

World Class Transportation OEM Customers

i»f*'—\ 9 : -
" I-IONDA

. JAGUAR®
MITSUBISHI PEUGEOT CITROEN

MOTORS

IVECO @
VOLVO Mercedes-Benz

@ TOYOTA § Clr @

SUZUKI automob les -‘ @

@ Ashok Leyland

(@) Great Wall @ ad

RENAuLT LAPA
ISU2U
o e N
YES gﬂ:ﬂ: CHEVROLET HOULDEN DAEWOO

vPCO

AUTOMOTIVE




http://www.iveco.com/cgi-bin/iveco.dll/iveco/home.jsp?BV_SessionID=@@@@1228920136.1051216266@@@@&BV_EngineID=cccdadchmgkddmmcfjfcemmdgfndfli.0

http://www.iveco.com/cgi-bin/iveco.dll/iveco/home.jsp?BV_SessionID=@@@@1228920136.1051216266@@@@&BV_EngineID=cccdadchmgkddmmcfjfcemmdgfndfli.0

http://www.jaguar.com/global/default.htm

http://www.jaguar.com/global/default.htm

http://images.google.com/imgres?imgurl=http://www.lada.ch/img/lada.gif&imgrefurl=http://www.lada.ch/&h=480&w=640&sz=35&hl=it&start=11&tbnid=r_qpjuQd3t8_tM:&tbnh=103&tbnw=137&prev=/images?q=lada&svnum=10&hl=it&sa=G

http://images.google.com/imgres?imgurl=http://www.lada.ch/img/lada.gif&imgrefurl=http://www.lada.ch/&h=480&w=640&sz=35&hl=it&start=11&tbnid=r_qpjuQd3t8_tM:&tbnh=103&tbnw=137&prev=/images?q=lada&svnum=10&hl=it&sa=G



'i Fuel Systems Solutions, Inc.
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mpco Over 5 Million vehicles converted world wide.

AUTOMOTIVE






" Fuel Systems Solutions, Inc.

_ T

IMPCO

AUTOMOTIVE

System Engineering

United States

Italy

Venezuela

India

Australia

Vertical Integration

Manufacturing & Design
Pressure Regulators

Electronics
Software (Calibrations)

Valves

Injectors






” Fuel Systems Solutions, Inc.

IMPCO Auto = - - :
2- X
JIlmpco Automotive, n-.%

Sterling Hej

TN,

IMPCO Automotive — North America

(main premises)

IMPCO

AUTOMOTIVE






" Fuel Systems Solutions, Inc.

/\ . . . . . . age
Sterling Heights,MI- Applications Engineering Facility
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? Fuel Systems Solutions, Inc.
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’a Fuel Systems Solutions, Inc.

IMPCO Automotive OEM Customers

/’f 4 v.l;
IMPco Union City, IN- IMPCO Automotive OEM conversion Plant

AUTOMOTIVE
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" Fuel Systems Solutions, Inc.

_ e,
Express / Savana Vans IMPCO
OEM Program

« Dedicated-Fuel 2014 6.0L Express Van (Factory)

= Available through any GM Dealer
= Full GM Warranty

= Full Dealer Servicing
» Full Factory Warranty
(5 years / 100,000 miles)

IMPCO

AUTOMOTIVE






" Fuel Systems Solutions, Inc. =

’ Silverado / Sierra HD IMPCO

OEM Program

« Bi-Fuel CNG 2015 6.0L HD2500 / 3500
= Available through any GM Dealer
= Full GM Warranty
= Full Dealer Servicing
= Full Factory Warranty
(5 years / 100,000 miles)






'i Fuel Systems SOIUtionS’mfi:Ord QVM

* Ship-Thru

« QVM Offering
— E450 6.8L — Dedicated CNG
— F250/350 6.2L Dedicated CNG
— F250/350 6.2L — Bi-Fuel LPG
— F450/550/650 6.8L — Dedicated CNG






" Fuel Systems Solutlons Inc.

Isuzu Ship- Thru

2014 Isuzu NPR
— Bi-Fuel 6.0L
— Dedicated 6.0L
— Three Different Wheelbases
— 26-31 GGE

IvPCO

AUTOMOTIVE






" Fuel SystemsSSF]Iutions, Inc.

uttle Bus Production

* Union City Indiana Production
« Unlimited Configurations

| [ } £ ) i | I s T ‘

- - - — - 4

Low-floorBus S/ High-floor Bus ‘@ .
M;-tlalquihd raar tanks for rear Fourbelow -floor tarks .40 gal -32gal-S1 g
wdt door.

] ': !‘ '}' r: ‘

‘ J Rl

——{)—> High-floorBus

;‘;::”I '8":‘”“"""{‘) Three balow-floor tanks . 40 gal. - 32gal.

_ i

vPCO

AUTOMOTIVE






" Fuel Systems Solutions, Inc.

Aftermarket Offerings

o 35 Aftermarket Certified Installers

 OEM Service Dealers Network
* Online Service Support
* Online Training

 EPA Certifications
— 2012 and 2013 Model Years Still Available
— Bi-Fuel and Dedicated CNG and LPG
— GM, Ford, and Isuzu






Fuel Systems Solutions, Inc.

IMPCO Automotive After Market Cl Network

ALBERTA
BRITISH
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Los Angeles ARIZOHA
San Diego Phoenix
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SOHORA - kst ILOUISIAHA -
S, X onio O] Y FLA.
= Houston - H
r N
!J -
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pnterr
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Northern- Jamie Mitchell, Cell: 1 586-942-1762 Email: JamieM@impcoautomotive.com

/-——éﬂ\ Southern- Keith Fields, Cell: 1 765-576-1307 Email: KFields@impcoautomotive.com

| Eastern- Craig Duffy, Cell: 1 586-249-7339 Email: Cduffy@impcoautomotive.com

! IM Pco Western- Brandon Fitzgerald, Cell: 1 765-578-0505 Email: bfitzgerald@impcoautomotive.com
A

UTOMOTIVE Central - Jeff Hall, Cell: 1 765-960-7719 Email: Jhall@impcoautomotive.com




mailto:JamieM@impcoautomotive.com

mailto:KFields@impcoautomotive.com

mailto:Cduffy@impcoautomotive.com
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" Fuel Systems Solutions, Inc.

Additional Aftermarket Offerings

2014 Product

GM 2500/3500 6.0L CNG/LPG
GM 2500/3500 6.0L VAN Dedicated CNG >
GM Tahoe/Yukon 5.3L CNG Bi Fuel
GM Chevy Cruze 1.4L CNG Bi Fuel
GM Cab Chassis 3500HD 6.0L CNG BI Fuel
GM 4500 Cutaway Dedicated CNG

Ford Truck F250/F350 6.2L CNG/LPG Bi Fuel
Ford Truck F250/F350 6.2L CNG Dedicated
Ford F450/F550/F650 Dedicated CNG

Ford E450 Cutaway Dedicated CNG

Isuzu NPR 6.0L CNG Bi Fuel/ Dedicated

S

IvPCoO

AUTOMOTIVE






" Fuel Systems Solutions, Inc.

Additional Aftermarket Offerings

2015 Product

GM % and 1 ton 6.0L CNG/LPG a&f\
GM Y2 Ton Pick up Truck Direct Inject —_—a =)
GM Tahoe/Yukon 5.3L CNG Bi Fuel w
GM Chevy Cruze 1.4L CNG Bi Fuel
GM Cab Chassis 3500HD 6.0L CNG Bi Fuel
GM 4500 Cutaway Dedicated CNG

Ford Truck F250/F350 6.2L LPG Bi Fuel
Ford Truck F250/F350 6.2L CNG Dedicated
Ford F450/F550/F650 Dedicated CNG

Ford E450 Cutaway Dedicated CNG

Ford Transit Connect 2.5L Dedicated CNG
Isuzu NPR 6.0L CNG BI Fuel/ Dedicated

S

—
IMPco Union City, IN- IMPCO Automotive OEM conversion Plant

AUTOMOTIVE
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" Fuel Systems Solutions, Inc.

Contact

Keith Fields
Business Development Manager

kfields@impcoautomotive.com
765-576-1307

www.impcoautomotive.com

Thank You




mailto:kfields@impcoautomotive.com

http://www.impcoautomotive.com/




NGV INSTALLER MODEL:
THE ROLE OF INSTALLATION
COMPANIES

2014 ACT Expo






ABOUT US

= A-1 Alternative Fuel Systems has specialized in
alternative fuel vehicle upfits since 1995...

= Certified factory upfit and installation company for GM
and Ford

= Full conversion facilities in Fresno, CA and Elkhart, IN

11 &
Alternative (@






FORD QVM

®m First in California to attain
Ford’s Qualified Vehicle
Modifier (QVM) status for

gaseous fuels

® Ford warranty not voided

= Ford “Drop-Ship” Facility:

vehicles can be sent \‘ ﬂ'] 4

directly to A-1 from Ford’s ﬂ[tematifue& '
Fuel Systems

Clean Air is Our Business

factory





QVM INSTALLER FOR...

ALTECH-ECO

CORPORATION

=IMPCO=
ROUSH

CLEANTECH

Westport






HIGH-
PRESSURE
COMPONENTS

A-1 designs
and installs
high-pressure
system in
conjunction
with low-
pressure
system
provided by kit
manufacturers

e '/" N ¥

g

1275 CYL / S
98DGE 11.14GGE N

4

17.4DGE 20GGE F-250 UNDERSOOY I






LIGHT/MEDIUM DUTY VEHICLES

Transit Connect F-150/250/350 Econoline Van

-~
e,

F-450/550/650 E-450 Cutaway F-59 Stripped
Chassis






Underbody
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Back-of-Cab and Frame-Mount

EXAMPLES
OF TANK
OPTIONS






BUILD DESIGN PROCESS

@ 4-1 .
Alternative
Fuel Systems
Clean Air 1s Our Business





STAGE 1

= Feasibility Stage
" Management, design, and engineering teams
determine feasibility of project
"Preliminary engineering design, cost analysis,
and market research proposed to management
team






STAGE 2

" Design Stage - o

"Design team develops
initial build

"Engineering team
confirms build or

recommends
modifications

"Desigh team
incorporates any
changes and build is
approved by
engineering team






STAGE 3

Ford § 448 Nesr Cytinder Cradle Assembly

= Approval Stage

= Final build inspected

and approved by

independent

engineering firm e Rl
=Vehicle test driven on AR

pre-approved 248 mile S F——

route - L}/&, ‘/‘IJ
*New build is entered |

into company

database





CNG VEHICLE PROCESS

@ A1
Alternative
Fuel Systems
Clean Air 1s Our Business





PRE-PRODUCTION

= Vehicle built at Ford
factory and “drop-
shipped” directly to A-1

= Full bumper-to-bumper
inspection of vehicle

upon arrival Y ‘
" Production teams A _/q-l 4

assigned to perform ﬂqg‘te?ndtiveﬁ

installation uel Systems

Clean Air is Our Business





INSTALLATION PROCESS

=8 elements of upfit
= Beginning with pre-assembly work

" Ending with final road test and sign-off by Quality
Control Manager

= Quality control “checkpoints” after each individual
stage of upfit

= Assigned production team evaluated by QC
Manager and other teams

<> S 4-1 4
Alternative
Fuel Systems

Clean Air is Our Busi





POST-PRODUCTION

BFinal Fit-and-Finish
Report

mCoordination for
delivery of
completed vehicle

%k Kk k

NHTSA \/?[té;jlz;tlive\ 4

Fuel Systems
WWW.IN h 1sa. gov Clean Air 1s Our Business






SUPPORT LAYERS

1.) A-1 service technicians can often provide ® 11 4
immediate tips/recommendations on how to Alternative (

. Fuel Systems
handle most issues.

2.) Visit any Ford dealership certified to work on
CNG vehicles.

3.) A-1 offers training to end users who have
their own maintenance facility.






ﬂ[tematwe \ //
Fuel Systems

C'lean Airis Our Business

Will Gutilla
Business Development Manager
Work: (5659)485-4427 Ex: 114
Cell: (559) 289-8522
E-mail: will@alaltfuels.com
















Early Adopting Segments

Food & Beverage
Refuse/Roll-Off
Package Delivery
Oilfield Services
Government/Muni
Dairy

Food Processing
Mixer

Private Fleets
Return to Base
CNG the Preferred Fuel

- ROCKY MOUNTAIN it -~
5 COLD REFRESHMENT. 12 \
M ‘ . ,:_al?}:m:_ 1 Fj 9y i i ‘






NatGas Market Growth

10,000 —
8,000 —
6,000 — -

el I I BB
0 T T T T
10 11 12 13 14

mISLG 7 I1SX12G

Sold Alt Fuel No Alt Fuel . Sold Alt Fuel . No Alt Fuel
. Trucks in 2010 . Sales in 2010 Trucks in 2013 Sales in 2013






New From Kenworth at Act Expo
Visit us in Booth #1157

Next Generation Kenworth T680/T880 Platforms
Eaton Ultra Shift Plus

Improved Fuel System Integration & Capacity

New Fuel Systems from Agility & Trilogy







Natural Gas Leadership

Charles Cook
Marketing Manager
Peterbilt Motors Company











T —

Peterbilt Leadership

 Factory Installed Natural Gas
Engines Since 1996

* Industry’s First EPA SmartWay
Designated Alternative Fueled
Tractor

* Industry’s Broadest Lineup
- 6 Models Available
- New Models 579 and 567











—————

Peterbilt Lineup Apphcatlons
Regional Haul Vocational OTR
“Models2on |-= - Sup ‘

“\Viodell3san — ' ‘ ‘

_ X12-G





Applications

{

* Dedicated Haul |y ...

- ‘-,l"
B v '
» I‘ : l
P Sy S
By
RS T - -
"‘5...‘1-»

* Port Drayage [ii=sE® ,.}\.

|
-

* Local Delivery

e Construction

* Refuse





Thank You







Cummins Westport
The Natural Choice

NGV fuel Economy

May 2014
Gordon Exel
Cummins Westport Inc.






Cummins Westport Inc. (CWI)
A Joint Venture of Westport & Cummins

4 )
c ins | Westport
ummins fnc. . Innovations Inc. )
50% 50%
4 )
“CWI”
. Cummins Westport Inc. )

Delivered over 40,000 engines.
New 10 year Agreement 2012 e Westport

Cummins Westport February 2014






CWI North America Engines - Cumulative

35,000

30,000

25,000

20,000

15,000

10,000

5,000

O _

CW!I Confidential

B Truck ISX12 G
B Truck ISL G
ETruck C Gas
B Refuse

@ Specialty

B Coach/Shuttle
O School Bus

B Transit

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Over 30,000
CWI engines
have been sold
in North America
through Dec
2013, with 30%
in transit and
33% in refuse

e Westport






Natural Gas Engine Technologies

How it
works

Spark-Ignited

‘\ . li’(}f
® Gas & air pre-mixed at low
pressure

Ignition from spark plug

Reduced compression ratio
to avoid knock

Bi-fuel (automotive) or
dedicated (trucking)

Simple EGR and catalyst

Otto cycle

g

Dual-Fuel
(Fumigation)

Gas and air pre-mixed at low
pressure

Diesel injection for ignition

Diesel/gas mixture adjusted
based on knock sensor

Otto cycle

Can revert to diesel fuel only

High Pressure Direct
Injection (HPDI)

l] g
® High pressure gas

injected directly into
combustion chamber

= Compression Ignition
from diesel pilot

® Diesel cycle - high
substitution

e Westport





On-Highway Natural Gas Evolution

CW!I Stoich
L10G C Gas Plus ISX12 G

2004

L GaS Plus ISBS 9G ISBG /G

e Westport

14






-4
+ 5% Fuel Economy Improvement — Lean to
Stoichiometric Combustion - EPA 10/13 Engines

= 6 Sigma project measured percent fuel economy improvement between ISL G and
C Gas Plus products

= Demonstrated +5% improvement using Customer Focused Six Sigma with Orange
County Transit Authority (OCTA)

= In-use OCTA fleet data supported fuel economy improvement

e Westport






CWI Technology
Spark Ignited Stoichiometric with Cooled EGR

Stoichiometric EGR
Three Way Catalyst
Architecture

Spark Ignited

9
o
o
(@)
<

» Fuel, EGR and air are
premixed outside the cylinder

= Spark plug ignites the mixture

= Air flow controls fuel flow

Throttle

= Air/Fuel ratio controls
emissions

e Westport

Cummins Westport Feb 2014






Efficiency of Internal Combustion Engines

Natural Gas Diesel
Efficiency Factors (SI) (ChH Advantage

Pumping efficiency (intake) Throttled No throttle Diesel
Combustion efficiency:
— Compression Ratio 11/1 18/1 Diesel
— A/F Ratio 15/1 up to 30/1 up to Diesel
23/1 50/1
Mechanical friction SENIE IECEEE Similar
hardware
3 way

Pumping efficiency (exhaust) DPF/SCR Similar

catalyst

Current impact: Expect 10-15% less efficiency for spark
Ignited natural gas engines

e Westport






Cummins/Peterbilt EPA Supertruck

Important drivers to improvement:

. Aerodynamic efficiency
. Converting exhaust heat to additional crankshaft-turning power

. Electronic adjustments to maximize fuel usage e Westport






Eaton and Cummins Westport announced the UltraShift
Plus automated transmission for trucks with 1ISX12 G.

ISX12 G SmartAdvantage Powertrain
= Available mid 2014
= 2-4% Fuel Economy Improvement

e Westport
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ISX1= G - Pay Attention to Gearfi:ng

RPM at desired cruise speed

Linehaul: Up to 80,000 Ibs GCVW

Balance
Fuel Economy

Vocational: Up to 80,000 Ibs GCVW

Balance
Fuel Economy

o e o w (=3 w (=1 w0 o w (=3 w (=3
o o~ wn ~ o o~ w ~ (=3 o~ w ~ o
-r -+ et - wn wn w wn @ @ @ ~
- o - - - b - - - - .- - -
RPM September, 2013

e Westport






Cummins Westport

The Natural Choice )
ISX12 G

Customer Feedback






Carl Suhr
Kwik Trip

= Fuel economy is currently running 12-13% per DGE below our diesels in like
application. That being said, our average cost differential between diesel and CNG
IS running at a 48% advantage for CNG. Due to this differential our fuel CPM is
dramatically improved with the CNG equipment.

= The ISX12 G reliability is good, and as a regional operator the lack of need for DPF
and SCR has been a plus. Overall the reliability and performance is on par with
current diesel power.

= Drivers connect with the vehicles at different levels. They all like the quieter
operation. Our drivers have stated that the 12L pulls as well as the diesels that they
were driving. Operating a vehicle on domestically produced fuel connects with most
of our drivers at personal level.

= We deliver to busy store lots. The quietness of the engines doesn’t make the
vehicles any smaller but it does make them less intimidating.

Kwik Trip is a Family-owned and operated convenience store chain operating in Wisconsin, Minnesota, and lowa. Kwik Trip currently manages
over 400 locations with 100 of them offering tractor trailer accessible side diesel and 25 offering truck accessible CNG.
Convenience Transportation travels nearly 20 million miles per year to supply the Kwik Trip Stores. With the trucks operating and on order we e L t

will have transitioned greater than 40% our fleet to natural gas.




http://www.fleetsandfuels.com/fuels/cng/2012/06/kwik-trip-kenworth-a-winning-combo/attachment/kwiktripkenwortht440captioned/

http://www.fleetsandfuels.com/fuels/cng/2012/06/kwik-trip-kenworth-a-winning-combo/attachment/kwiktripkenwortht440captioned/



Mark Storemann

Director of Operations ﬁ MODOCN
ampCNG a P

= "Our 42 - 1ISX12 G Kenworth T660 trucks have accumulated about 72,000
miles/truck, and the fuel economy has been 5.8 - 6.0 mpg., which is 12% better
than our ISL G fleet."

= "Very pleased with the performance of the ISX12 G, excellent product."

= "We run 700 miles a day..no question the trucks can handle Class 8 duty cycle day
in, day out. Great performance during the cold weather we experienced
this winter"

= “Other than routine maintenance, up time has been good as well...40 to 41 of our
42 trucks are on the road every day."

ampCNG helps organizations with large trucking fleets transition from gasoline and diesel to Compressed Natural Gas (CNG) e womt






Driver Feedback — Ruan Fair Oaks

“The 12 litre engine we are currently using is doing very well. Engine runs good, had
good pulling power, and acceleration is quite responsive.”

“I would say this CNG engine is pretty comparable to the diesel version, but with a
huge savings in fuel costs.”

Jim Barrett
“The new motors power delivery is more acceptable. Seems to do a much better job.”
S Uates

“Power is good- able to pull 52,500 Ib up to highway speed smoothly and without
causing traffic backup”

“Vehicle inspections are comparable to diesel with a few simple additions”

“Shifting is smooth and with no noticeable lag in gas pedal response”

“Engine has been as reliable as diesels thru this very cold weather.”
Thomas E Howsare

“The Cummins 12 litre CNG engine delivers smooth reliable power on hills and for
passing just like its diesel counterpart, but is does it at a lower fuel cost.”

Steve Thomas

Westport

Ruan Transportation Management Systems, one of the largest privately held trucking companies in the U.S., partners with Fair
Oaks Farms to manage its compressed natural gas (CNG) fleet in Fair Oaks, Indiana






§ SaddleCreek

TRANSPORTATION

John Erwin

Director of Operations Support

= Fuel economy is better than what we seen in our 102 truck ISL G fleet

= |SX12 G does everything we need it to do from city delivery to 80,000 Ib class 8
highway transport.

= We ran the ISX12 G across the country and back on CNG with no issues, and have
a video of the trip on our website.

= Success is a partnership with Freightliner, Cummins/Cummins Westport, Agility and
Saddle Creek working to together.

= Our commitment to natural gas has brought new business our way

= Driver feedback has been very good. The CNG refueling process is simple for
drivers, and they enjoy the clean, quiet natural gas experience

= We have 30 ISX12 G trucks now and just ordered 25 more.

e Westport






Cummins Westport
The Natural Choice

cumminswestport.com







~wFuel Saving ’

Technologies

ACT EXpo A
'VIaV6 2014 ARG

e North American Council for Freight Efficiency
" |NACFE|

An effort of the Carbon War Ro





Who is NACFE and what is Trucking
Efficiency?

Cost of Fuel

Annual Fleet Fuel Study

What Confidence should Fleets have
in a Few Technologies

Barriers to Use on Nat Gas Trucks

~|NACFE|






ucking Efficiency

Dedicated to doubling the efficiency of NA goods
movement.

We pursue this goal in two ways:
1. By improving the quality of information flow and
2. By highlighting successful adoption of technologies.

= M + §

www.nhacfe.org




http://www.nacfe.org/
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Fuel Cost

OPERATIONAL COSTS OF TRUCKING

| M Truck/Trailer M Repair & Maint

Source: ATRI Sept 2013

ARBoy
eee
4R ro°

Other Operational

W Driver Wages & Benefits

S0.64/mile (ATRI) x
109,000 miles
(2013 NACFE Fleet
Fuel Study average)

= $69,869/year

1% savings =
S700/year/truck






OPERATIONAL COSTS OF TRUCKING

ATRI US Avg - S0.64/mi

NACFE Fleets — S0.58/mi

.

Freightliner RunSmart - S0.42/mi

Steve Kron - S0.38/mi
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11 Fleets — 50k Tractors & 175k Trailers
- 65 Techs — 11 Years

Available at www.nacfe.org/projects
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Annual Fleet Fuel Study

All Technologies & Practices
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5.90

5.70

Technology Adoption vs IFTA mpg

- 50%

- 10%
IR
0%
R R
%" %, %, % %5 %, %, %0, %, %,

$7,200 savings
per year per
truck or
$36,000 over 5
years.

—o—All Fleets mpg
—a—Business as Usual

—4— All Fleets Adoption
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Select Technology
or Group for Study

v

S

Technology . Tire 6x2 . dldlet' Au'EF)mated CDri\;ﬁr
. ressure eduction rans oachin
Overview Axles 8
\ Aug’13 Jan ‘14 Apr ‘14 Aug ‘14 Sep ‘14
_DetaiIEd { Complete, unbiased review of available technologies for fleet confidence to adopt. 1
. Confidence Report \ L e e e s )
Consortium Wo rkshops
Testing and/or —
EEGUET L e * May 5%, ang Beach CA, ACT _Expo _ .
A - * June 26 Little Rock, AR, William J Clinton Library
* Sep and Nov - TBD
{/5‘3’%\
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 Pressure Systems

iy

System Categories Conclusions

Tire Pressure Systems - Technology Categories

* Reliability and Durability

acceptable.
Monitoring Inflation Systems Inflation Systems
Systems (TPMS) (ATIS) (cTIS) = d . . . .
| | Adoption is increasing

Non-Transmitting ATIS Type 1

ety lowering purchase cost.
* Strong options exist and
—_—l creative solutions continue
e ——— to be developed.

Ee= * Confidence should be high
e | with paybackin 12 to 18
months.

Confidence Report published in August 2013 and available at www.nacfe.org/projects

7~
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6x2 Axles

System Description Conclusions

- - = * Early adopter fleets paved the way.
’-‘i I ==  Weight, Cost & Maintenance, but
Traction, Tire Wear and Resale.

* Availability is acceptable.

* Production could double every
year.

* Fuel economy about 2.5% and
payback in 20 months.

e Confidence should be medium to

high.
Confidence Report published in January 2014 and available at www.nacfe.org/projects
{ @e ) 13 ”|NACFE]|
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e 10 sets of data never
before published.

— 2 axle builders’
calculations,

— 2 truck OEM engineering
experiments,

— 5 robust fleet datasets,

— 3 new NACFE / PIT track
tests.

 Various test protocols.

* 2.5% average.

,/g"d Bd'v\ \
>/
\Al:‘j R 0%/ 14

Figure 12: NACFE's 6x2 Test Vehicle






5.0%

4.5%

4.0%

3.5%

3.0%

2.5%

2.0%

1.5%

NACFE / PIT
Avg = 2.3%

6x2 vs. bx4d MPG Delta

OEMs
Avg = 1.9%
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4.6%

FLEETs
Avg = 3.5%






EETS CAN ENJOY APPROXIMATELY 2.5%
REDUCTIONS IN FUEL USE, AND A PAYBACK ON
INVESTMENT IN ABOUT 20 MONTHS, BY ADOPTING
CURRENTLY AVAILABLE 6X2 AXLE TECHNOLOGIES."
or and

n Lead

stive Dire

s data of varous Noets’

the executive
summary

Click here

harod pusbcly

t sers of duy peorddded Ly fe pidustr

| TRUCKING EFFICIENCY EXECUTIVE SUMMARY:
Confidence Findings on the Potential of 6x2Axles | Repg?t.

The fuel costs faced by the tractor
traler industry have been swiftly and
steadily rising over the past decade.
By 2012 diesel fuel costs reached
$0.64 per mile. surpassing even the
combined cost of wages and benefits

surge in fuel
onomics of

o the drivers, This recen

prices has reshaped the
trucking, and the industry s in need of
solutions f it is to stay profitable.

Fortunately, a myriad of technologies
which show strong potential for
achieving cost-effect 5 in
fuel efficiency for Class 8 trucks are
readily avaitable on the market today.
Unfortunately. the industry's uptake of
such technologies has been stymied by
a multitude of barriers, central among
those bes ack of data about the
true performance gains offered by
these technologles. and. what's more.
a lack of confidence in the data that
does publically exist today. In order to
overcome those barriers and facilitate
the industry's trust in and adoption
of the maost promising fuel-efficiency

The test findings. which are explored b

NAcre @ PiT

Acies -Mod | Axles -Mod | w

TotType | Type Type

Number of
Units (62, 6ud)

Test Date 13

technologies, the North American
Coundil for Freight EMficiency (NACFE

has partnered with the Carbon War Room
(CWR) 10 form the Trucking Eficle

penetration into the North American
‘market thus far has been very slow, and
today they make up only 23% of new
ine haul tractor sales

Operation. The Operation's work ha
begun with a series of Confide In looking into possibie reasons for such
Reports, of which this report on 662 | low a
axes is the second

This report fox
technol

le | apphcable to the situation o
nd

w2 sys

to Increase fuel efficiency by 2.5%
Specifically, this report docurments the
confidence that the North American
Class 8 trucking industry should have in
whether or
for them

BY 2012
DIESEL FUEL COSTS
REACHED $0.64 PER MILE,
SURPASSING EVEN THE
COMBINED COST OF
o iivntiamieg gl V04CES AND BENEFITS FOR
But THE DRIVERS.

actors
opean trucking
for some time, their

and have be

In depth In the report, are summarized in this table:

oems

e T

Meritor

ThicdType

Type il |Mod Type I

PG Owhs | 1oW T
Avg 2%

NACFE Study Payback Calculator: 6x2 Axles

before published
2 axle builders’

calculations

2 truck OEM engineering

experiments,
5 robust fleet datasets,

3 new NACFE SAE track

Yellow Boxes are For User InpUts

Miles per tractor per pear
Total Installed Cost

Benefits
Weiaht Sevings
Flest s weight sensitivity
wieight benefit per Ib
weight recluction in 1bs
Upcharge allowance per truck at purchase

Feoed Savings
Fuel Expense per mile

Fusl Expense per vear per truck
Fuel savings per year per truck

Adzinterance

Maintenance savings per truck per year
Lonsequences

Fire Wear

Tire wear cost per mile
Tire Wear cost per year

Fesale Valve
Penalty ! Benefit at end of First owner life

Total of one time costs
Total of year over year savings

Pagback in menths

Now
100,000
3 2,000
Nore
3 R
400
$ -
$ 064
3 64.000
3 1,600
3 100.00
$ 0.0047
$ (470)
3 3.000
3 5.000
3 1230
48.78

Soon
100,000
$ 1.000
Mate
3 R
400
$ -
% 064
k3 64.000
% 1,600
$ 100.00
¥ 00047
4 (470)
$ 1,000
$ 2,000
$ 1230
19.51

Future
100,000
$ -
Nore
3 -
400
$ -
$ 064
3 £4.000
$ 1.600
4 100.00
$ 0.0047
$ 470y
$ -
s -
% 1.230
0.00

Notes:
Fleet Input
Source 1

Flest Input
Source NACFE Interviews 2
Source Axde Mrs
Caloulated

Source 3
Calculated
Calculated

Calculated

Source NACFE Interviews
Caloulated

Source NACFE Interviews 4
Berg - Fesals Valuss

Calculsted

Sources:

1 An aggregation of NACFE Study interviews - 2013 - $2,000 upcharge for 6x2 with Laad Shifting, shifting to cast nuetral in the future.
2. Possible new truck purchase allowance = $31b for slight and $31b for highly senisitive weight flests (Bulk Haulers, etc.)

3. ATRI Operational Casts of Trucking, Sept 4, 2012

4. Torn Berg, Truckinginfo.com, May 2013, Truck Blue Book values.

This caleulator is meart ta assist in making decisions on the purchase of Bx2 axle systems. |tis not meant to quarantes any specific business

economic results,

Coming: easy-to-use online platform at www.truckingefficiency.com

16
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ler Technologies

NACFE for ICCT Study

Costs 1/3 of 5 years ago.
Side Skirts largest adoption.

Widespread use of low rolling
resistance tires.

Roughly % of all 53’ dry van
trailers on the road have at
least one aerodynamic device.

Tire Pressure Systems; new
and retrofit.

Further improvements
coming.

Technologies

Report available February 2014 at www.nacfe.org/projects

V" acre
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Study Report 5 Common Strategies

e ~40 manufacturer & OEM
interviews, 12 large fleets,
55 fleets & 144 owner
operator internet surveys.

#1 Diesel APU #2 Battery HVAC )

18 Solutions
e 5 Common Fleet Strategies

* Conclusions, Key Thoughts,
Technology Selection Tools
and Confidence Ratings

Confidence Report coming soon to www.nacfe.org/projects
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Team Status

e Team at TMC & MATS

 Deep dives with Eaton,
Detroit, Volvo, Mack & Allison

e Data Collection with builders
and truck OEMs

e Started truck OEM discussions

* Beginning interviews of end
user fleets and conducting
Rob Swim, Paul Menig, Mike Roeth & Bob Weimer internet su rveys

* Analyze data and write report

Confidence Report planned to be published in September 2014.

JRREON
@ ¥ INACFE
N 4;‘, R 00/ f






e PR
)gies on Nat Gas Trucks €

Range more important than
diesel powered trucks.

Most technologies are
applicable.

But,

— Lower per gallon fuel cost
lengthens payback.

— Little available capital left for
them.

— Less availability of features
from OEMs on NG trucks.

20





Thank You!
Questions?

Mike Roeth

Executive Director & Operations Lead
mike.roeth@nacfe.org
mroeth@carbonwarroom.com
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ATRI — www.atri-
online.org/research/results/.../Operational Costs OnePager.pdf

NACFE Fleets - http://nacfe.org/wp-
content/uploads/2014/01/NACFE-2013-Study-Report-FINAL-

March.pdf

Freightliner Run-Smart - http://www.teamrunsmart.com/the-
pros/henry-albert/april-2014/158-702-mile-performance-update

Steve Kron - http://nacfe.org/wp-
content/uploads/2013/10/Master-TE-Summit-Oct7-100313.pdf

Peterbilt Cummins SuperTruck -
http://www.peterbilt.com/about/media/2014/396/

NACFE Trucking Efficiency Reports — www.nacfe.org/projects
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Session: NGVs — Keeping Pace with Fuel Efficiency Improvements

Presentation;

Fueling the Future with Natural Gas
Powered Commercial Vehicles

Presenter:

Paul Schwark

Engineering Manager

Natural Gas Systems Engineering
Robert Bosch LLC

May 6", 2014 Long Beach, California

Diesel Systems

1

DS/ENS3-NA | 6-May-2014 | © 2014 Robert Bosch LLC and affiliates. All rights reserved.





Fueling the Future with Natural Gas-Powered

Commercial Vehicles

Powertrain Technology — f=e
Elect |

Remote O s,
Control Pneumatics Air system
Cost Filters

Packaging

Waste Heat Recovery

Performance Exhaust

Diagnosis
& Service

Injection system

Qﬁfﬁ;f o

\~$’ i P vy ) ; -Eag : "'»*‘. 5 ;" »
\',\ —\‘ y .. f‘;'
Engineering 8 ‘ < o G iy = Y
& calibration Measurement — e =]

& test devices Engine control ~ Exhaust after treatment CNG / Dual fuel

, Diesel Systems @ BOSCH

F14-023e-Se (DS-B2/NE) | 6-May-2014 | © 2014 Robert Bosch LLC and affiliates. All rights reserved.






Fueling the Future with Natural Gas-Powered

Commercial Vehicles

Status Quo — Natural Gas Engines
 Inexpensive fuel

 Retrofits with basic fuel injection and no emissions
requirements

* No on-board diagnostic (OBD) requirements
 Durabillity / reliability requirements to be improved

Diesel Systems

DS/ENS3-NA | 6-May-2014 | © 2014 Robert Bosch LLC and affiliates. All rights reserved.





Fueling the Future with Natural Gas-Powered

Commercial Vehicles

Future Requirements — Natural Gas Engines
« Remain competitive in case of rising fuel cost

* Provide reliable OEM solutions
 Meet OBD requirements

 Meet methane emission regulations

$6.00

$4.00 - /
CNG

$2.00

$0.00

Diesel Systems

DS/ENS3-NA | 6-May-2014 | © 2014 Robert Bosch LLC and affiliates. All rights reserved.





Fueling the Future with Natural Gas-Powered

Commercial Vehicles

Natural Gas Engines
Dual Fuel — Diesel/NG

A

o e

Diesel Systems

5
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Fueling the Future with Natural Gas-Powered

Commercial Vehicles

Natural Gas Fuel Systems

CPI: Central Point Injection MPI: Multi Point Injection DI: Direct Injection

OO0 [OOOO OO

Various methods exist to introduce fuel to the engine

BOSCH

Diesel Systems

6
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Fueling the Future with Natural Gas-Powered

Commercial Vehicles

Natural Gas Engine Configuration

HFM

TWC

Multi-point, spark-ignited, stoichiometric, with EGR to meet future requirements

BOSCH

Diesel Systems

v

DS/ENS3-NA | 6-May-2014 | © 2014 Robert Bosch LLC and affiliates. All rights reserved.





Fueling the Future with Natural Gas-Powered

Commercial Vehicles

Increasing NG Engine Efficiency

Exhaust Gas
Recirculation

High Energy
Ignition

Cylinder-Specific
Injection

Diesel Systems

: ) BOSCH

DS/ENS3-NA | 6-May-2014 | © 2014 Robert Bosch LLC and affiliates. All rights reserved.





Fueling the Future with Natural Gas-Powered

Commercial Vehicles

EGR — Exhaust Gas Recirculation

Reduces
combustion x
temperature

EGR is an enabler for future requirements

Diesel Systems

DS/ENS3-NA | 6-May-2014 | © 2014 Robert Bosch LLC and affiliates. All rights reserved.





Fueling the Future with Natural Gas-Powered

Commercial Vehicles

EGR — Exhaust Gas Recirculation

With EGR

Engine
Torque

Engine Speed

Enables diesel engine peak torque with natural gas

" Diesel Systems @ BOSCH

DS/ENS3-NA | 6-May-2014 | © 2014 Robert Bosch LLC and affiliates. All rights reserved.





Fueling the Future with Natural Gas-Powered

Commercial Vehicles
EGR effect on NOx emissions

_ Increasing EGR
Engine
out NOx

Spark Timing =——2> Advance

Enabler to reduce NOx emissions

Diesel Systems Bosc H

11
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Fueling the Future with Natural Gas-Powered

Commercial Vehicles
EGR effect on Fuel Economy

Increasing EGR

Fuel |
Consumption = |

.Spark Timing =——> Advance

Enabler to improve efficiency

Diesel Systems Bosc H

12
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Fueling the Future with Natural Gas-Powered

Commercial Vehicles

High Energy Ignition

Enabler for increased EGR

Diesel Systems Bosc H

13
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Fueling the Future with Natural Gas-Powered

Commercial Vehicles

High Energy Ignition

A

B

H BSFC
m CO2
THC

C

Ignition Energy =2 Increasing

Increasing ignition energy benefits fuel efficiency and emissions

(&) BOSCH

Diesel Systems

DS/ENS3-NA | 6-May-2014 | © 2014 Robert Bosch LLC and affiliates. All rights reserved.






Fueling the Future with Natural Gas-Powered

Commercial Vehicles

Cylinder-Specific Injection

Enabler for combustion optimization

Diesel Systems

15
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Fueling the Future with Natural Gas-Powered

Commercial Vehicles

Types of Cylinder-Specific Injection

MPI: Multi Point DI. Direct Injection MP-OVI. Multi-Point,
Injection Open Valve Injection

\&\\J |

QOO0 RN

Each has advantages and disadvantages

Diesel Systems

16 BOSCH
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Fueling the Future with Natural Gas-Powered

Commercial Vehicles

MP-OVI: Multi Point — Open Valve Injection

Injectors

Diesel Systems

17
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Fueling the Future with Natural Gas-Powered
Commercial Vehicles

Bosch Systems

Mature product portfolio

i, Diesel Systems @' BOSCH

DS/ENS3-NA | 6-May-2014 | © 2014 Robert Bosch LLC and affiliates. All rights reserved.



http://german.alibaba.com/product-gs/sic-diesel-particulate-filter-sic-dpf--262395650.html
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Fueling the Future with Natural Gas-Powered
Commercial Vehicles

Conclusion

Natural Gas is an attractive alternative

primary energy source for transportation
« Potential for reduction of emissions
o Abundant supply in North America
 Attractive fuel prices

Different engine strategies being pursued In
North America (S| & DF). Bosch technologies
are available to support both paths.

Application of EGR, high-energy ignition, and
advanced injection technology reduce
emissions and improve efficiency

Diesel Systems

19
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Fueling the Future with Natural Gas-Powered
Commercial Vehicles

Thank You!

Paul Schwark

Engineering Manager

Natural Gas Systems Engineering
Robert Bosch LLC

Diesel Systems

20
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Westport Inn
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Started as UBC research project
Incorporated in 1995

Moving to capture the global
emergence of natural gas
vehicles through a broad
range of transport applications.
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Natural Gas Engme Technologles

SIAIAI9990000077790000000709990000077909000077799074 PPAIIIIII799900000077090000707990000000770904 PIPIIII777990000000070900000770F

: Dual-Fuel High Pressure Direct
Spark-lgnited .
(Fumlgatlon) Injection (HPDI)

\ ‘4 - Vi N '\
TLM ? ? ? r | fﬁ;ﬂ

® Gas & air pre-mixed at ® Gas and air pre-mixed at ~ ® High pressure gas

low pressure low pressure injected directly into
= |gnition from spark plug = Diesel injection for ignition combustion chamber
= Reduced compression = Diesel/gas mixture = Compression Ignition
ratio to avoid knock adjusted based on knock from diesel pilot
= Bi-fuel (automotive) or sensor = Diesel cycle
dedicated (trucking) = Otto cycle = High natural gas
= Simple EGR + catalyst = Can run on diesel only substitution
= Otto cycle

Westport

Here and Now.





Cumulative
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140,000

120,000
B Weichai Westport
100,000 OWestport HD15

B Cummins Westport

80,000

60,000

40,000

20,000

01 02 03 04 05 06 07 08 09 10 11 12 13

Westport

Here and Now.






High Pressure Direct Injectio

SHYIAIAIAT99900000079900000077999000007799000000779990007 7779990000 077999000 000777900000 7799000000077097007077799400000700000000 7790000000770

Gas spray

[

Pilot spray

Westggﬂr;ﬂf
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HPDI 1.0
Based on Cummins ISX15

Engine conversion in
Vancouver

Sold and warranted by
Westport

Low volume Westport 15L

Withdrawn in 2013

Westggﬂ“





SIAATIII/9I0/00000990000 0007999900070 7790900000 7090000077 79900000 077997000007 779907000 77797900000 7799000077770900000770090000000700000007770900F

HPDI 2.0
Based on OEM engines
Built by OEM
Sold and warranted by OEM
Improved components
New manufacturers

Reduced costs
OEM validation

Westggﬂr;ﬂf
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Potential fo Reduce Fuel Consumption

SHYIAIAIAT99900000079900000077999000007799000000779990007 7779990000 077999000 000777900000 7799000000077097007077799400000700000000 7790000000770
NOT TO SCALE

Friction Air
reduction | handling

Most improvements
on base diesel engine
apply to HPDI

Electric
accessories

Heat
recovery

Downspeeding Hybridization

HPDI-specific
development

Driveline
integration

Thermal
efficiency

Engine Alternate
downsizing combustion

processes The National Academies Press, “Reducing the

Fuel Consumption and Greenhouse Gas
Emissions of Medium- and Heavy-Duty Vehicles,
Phase Two: First Report”; Westport analysis

Westport

Here and Now.






THANK YOU

Jim Arthurs

Executive Vice President
Heavy Duty Engine Systems
Westport

jarthurs@westport.com
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\~ CLEAN AIR
B'POWER

Commercial Launch of
Genesis-EDGE for
Volvo/Mack platforms
In North America

Kevin Campbell
Business Development Director

Heavy-Duty
Natural Gas Retrofits






Clean Air Power Ltd

Introduction — Who is
Clean Air Power?

=N CLEAN AIR . . . .
‘\ POWER delivering lower operating costs & lower greenhouse gas emissions - today





Clean Air Power: Profile

® Tier 1 supplier, developer and installer of Dual-Fuel™ technology that
allows diesel engines to use natural gas as a fuel

2 July 2010: 5 year supply agreement signed with Volvo Trucks

® Tier 1 supplier of natural gas components to Mercedes-Benz and
Volvo

® Approximately 200 man-years of Dual-Fuel™ know-how
® Approximately $90m invested

® Listed on the London Stock Exchange (AIM:CAP)

- CLEAN AIR . . . -
‘! POWER delivering lower operating costs & lower greenhouse gas emissions - today





Locations

A

LEYLAND, UK POWAY, USA
uﬂ?‘fﬁ[m LIT )
| R;CLEANAIR 1M
-f‘ m

POWER
| : |
e . —i——ﬁf\i‘———s_ e

FRETROTTER
GEORETROTTER

[Freocnc]

UK Genesis-EDGE Installations Components Manufacturing
European and Russian System Sales Dual-Fuel™ Legacy System Sales
Product Support US Genesis-EDGE Development and Sales

Product Support

INTERNATIONAL ENGINEERING R&D TEAM

OEM-Funded Development Programs Support Internal Development Programs

CLEAN AIR ) ) . ..
POWER delivering lower operating costs & lower greenhouse gas emissions - today





Our Products

INTERFACED
DUAL-FUEL™

Dual-Fuel™ systems developed
in partnership with OEM

Fully integrated product
designed to minimise
development costs and optimise
fuel economy

Can be fitted on production
lines, as a dealer after-fit or
retro-fit

Caterpillar Legacy systems can
be installed in a “"Glider”

GENESIS-EDGE
DUAL-FUEL™

Retro-fit product developed in-
house by Clean Air Power

Most experienced provider
globally with 66 patents and
over 200 man-years of
experience

Installed by Clean Air Power
(UK) or through installation
partners

Volvo FM13 (Euro 5) and
Mercedes and DAF (Euro 3)

COMPONENTS

Customers include Volvo,
Mercedes-Benz, and various
retrofit companies

Injectors, filters, Shut-off
valves etc.

Manufactured in San Diego

i CLEAN AIR

“POWER delivering lower operating costs & lower greenhouse gas emissions - today






CAP experience and IP

Clean Air Power was founded in 1991, it’'s strong senior
management team brings extensive experience and skills
from within the trucking industry. CAP is an active
technology developer with 66 patents held/pending.

Patent No. Description
5,450,829 Electronically Controlled Pilot Fuel
Injection of Compression Ignition Engines
5,673,673 Method and Apparatus for the High Mach
Injection of a Gaseous Fuel into an
Internal Combustion Engine
6,598,584 Gas-Fueled, Compression Ignition Engine
with Maximized Pilot Ignition Intensity
6,694,242 Dual Fuel Engine Having Multiple
Dedicated Controllers Connected by a
Broadband Communications Link
2004/0118116 | Multi-Fuel Compression Ignition Engine

i CLEAN AIR

S

S

a

a

a

Key patents cover key
systems

Application know-how
gained in OEM
applications

Strong focus on engine
control

1st Dual-Fuel™ patent
filed in 1995; 66 patents
held or pending

Original patent holders
remain with the company

. POWER delivering lower operating costs & lower greenhouse gas emissions - today





Globally diverse applications

4

ot

USA 250 hp 7 liter - Refuse UK 440 hp 13 liter Euro 5

Clean Air Power Dual-Fuel™
systems have been installed on
more than 2,500 trucks globally
in heavy-duty, commercial
applications

Many have logged over a million
miles

Australia 500 hp 15 liter Road-Train

~W CLEAN AIR . . . .
‘! POWER delivering lower operating costs & lower greenhouse gas emissions - today





Our Markets

Europe
EU Directive for Russia
countries to develop Gazprom and
plans for natural gas Rosneft to invest
infrastructure $10bn in 2,500

filling stations

us
World’s fastest
growing natural

b,
J South East Asia
gas market

OEM concept
study with a major
global
‘manufacturer

PROJECTED GROWTH OF NATURAL GAS VEHICLES

70
60
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Australia
Established
distribution

presence

Total No. of Natural Gas Vehicles (m)

2000
2001
2002
2003
2004
2005
2006
2007
2008

2009

SOURCE: NGV GLOBAL
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Truck OEM
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@ JOHN DEERE

PACCAR .. NAVISTAR'

(4 \) Mercedes-Benz

v

1994 2004 2014
% ENERGY COMMISSION ﬂ % ENERGY COMMISSION
GOV GOV
@__. California Environmental Protection Agency €4 P
— NP
AR RESOURCES BOARD SEPA IR
ATBTRALIAN Environmental Protection
_— Greenhouse Ay ===~
South Coast Office
«| Air Quality Management District
Cleaning the air that we breathe...
Brunel
UNIVERSITY

L ©ND O N

iiNREL

NATIONAL RENEWABLE ENERGY LABORATORY

We achieve the strict standards of regulatory agencies, partners and our customers
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Focus on North American Market

Demand Side Supply Side

Figure 74. Natural gas consumption in the US Average Retall Fuel Prices

transportation sector, 1995-2040 (quadrillion Btu) 5.00
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US Energy Information Administration
Annual Energy Outlook 2013

Both Charts: US Department of Energy
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Technology & System
Overview:

What is Dual-Fuel™ ?
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Dual-Fuel™ Technology

Diesel Pilot Ignition

® No change to diesel engine

® Uses Diesel 4-stroke cycle

 Retaine diecel INDUCTION STROKE
‘ f & f I 2 Air inducted normally into diesel engine
gsti-C?errr:Laynce ue & ,j,ps Gas injected into air-stream via electronic control
® Substitutes 60-85% gas
(average)

® Can use LNG or CNG

® Retains full auxiliary
braking capability

2 Delivers lower carbon &
GHG emissions

® Dual-Fuel™ retains 100%
diesel operation

W CLEAN AIR . . . ..
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Dual-Fuel™ Durability

® 2,500 vehicles have covered an estimated 600 million miles
® Dual-Fuel™ engines proven potential for long life

® Joint R&D with CAT in 1997 concluded that lower engine wear
resulted from Dual-Fuel™

w Published in SAE 972664
® Dual-Fuel™ operates within diesel engine limits

Key: ===Dual Fuel ===Typical Diesel

40 sl )
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= 30 S Ty -
a 20 Lo 2o
< — — " -
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0 .

O 2 oD @ 9@ o 9 o o o o
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Engine Hours
Fig. %o Oil Analysis - Iron
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Genesis-EDGE for
North America
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Dual-Fuel™ “"Genesis-EDGE"” Control

CAN

CAP . Diesel injectors
Vehicle ECU - Gateway OEM Engine ECU
ECU

Diesel fuel request

Driver Fuel request (quantity & timing)

CAP Dual-Fuel
ECU Gas Injectors

“"Hawk™"”

Ref: Patent No. US6,694,242 & EP1485599

~W CLEAN AIR . . . .
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V|

NG Injection System

NG Filter and
Regulator

Hawk™ ECU

NG Fuel lines

Fuel Storage
(CNG or LNG)





Dual-Fuel™ Engine System

Air System
® CAP’s turbo air bypass valve

Natural Gas Injection System
® CAP Electronic gas injectors

® Single or Multi point injection
® Fed with LNG or CNG

Hawk™ Control System
w Mototron ECU

W Sensors
® Harnesses
2 CAN interface

CLEAN AIR
‘ POWER delivering lower operating costs & lower greenhouse gas emissions - today





Genesis-EDGE for North America

® Project was Launched at ACT Expo 2013

® Funding assistance from California Energy
Commission

® VOLVO D13 and Mack MP8 powered on-highway
tractors

® Compatible with I-Shift and mDRIVE transmissions
® 425 bhp & 1550 Ib/ft torque
® CNG or LNG

® Taking conditional orders today for delivery in
September

® 12 Unit Durability testing underway
2 Combined 300K miles to date
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Clean Air Power — UPS Dual-Fuel
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Distance Traveled (km)
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CoiER 1 273669 UPS MTAWO0SYSDM032212 1006317 | Mack CXUB13 P8
Fault Occurences by Truck 2 273673 UPs 1M1AW0SY2DM032216 1006338 | Mack CXU813 P8 10/116/2013
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How muc

N will you save with

CLEAN AIR POWER'S
Dual-Fuel™ technology?

Come by our booth and let us show you.

Genesis-EDGE Dual-Fuel™

LNG per DGE $2.20
Diesel per US Gallon $4.00
Annual mileage 100,000
Fleet Avg MPG (Diesel) 6.0
Gas Substitution 60%
Efficiency Gain/Loss -2%

Net Savings per year [ISE6,007 1100
Net Savings per mile  [EESONGITT
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Safe Harbor Statement

The Private Securities Litigation Reform Act of 1995 provides a Safe Harbor for certain forward-
looking statements, including statements made during the course of today's presentation.
Such forward-looking statements are based on the company's current expectations and beliefs
concerning future developments and their potential effects on the company. There can be no
assurance that future developments affecting the Company will be those anticipated by
American Power Group. Actual results may differ from those projected in the forward-looking
statement.

These forward-looking statements involve significant risks and uncertainties, some of which
are beyond the control of the company and are subject to change based upon various factors.
For a more detailed discussion of some of the ongoing risks and uncertainties of the
company's business, | refer you to the company's various filings with Securities and Exchange
Commission.






APG’s Patented Third Generation
Designed By Power-Train Leaders in Detroit

A

Digital Dual Fuel Electronic Control Unit

Read-only access of OEM CANBus system
Maintains OEM temperatures & pressures

Dynamic fuel control system — no custom fuel injectors

3D Natural Gas Software Mapping System

Meet emissions — optimize displacement at all load ranges

APG control strategies ensure seamless operation

Variable Fuel Metering

Optimize displacement through full RPM & load ranges





Vehicular Market
>S1 Billion Addressed Markets

A

\

 EPA OUL Class 8 Trucks:
>10 years old or >435,000 miles

 EPAIUL Class 8 Trucks:
> 2 years old & <435,000 miles

* Dual Fuel Glider:
2014/2015 cabs with rebuilt pre-EGR engines

* International:
Wide range of emission standards
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APG Engine Family Status for
EPA Approvals

OuL: Caterpillar

Cummins

Detroit Diesel

Daimler

Volvo

Mack

453 ENGINES APPROVED

C11, C13,C15

C-16

C-10, C-12, C-15

ISX, ISM, ISL, ISC
N14, M11, L10, C8.3
DD15, DD13

DD13 12.8L

Series 60 14.0L
Series 60 12.7L, 11.1
MBE 4000 12.8L
OMA457LA, OM460LA
D11, D12, D13, D16
VE D12

MP7, MP8, MP10
E7

EM7

2006 — 2004
2002 — 1997
2003 — 1993
2009 — 1998
2001 -1991
2009 - 2008
2009

2009 - 1999
2006 — 1987
2009 - 2001
2003 - 2000
2009 - 2004
2002 - 1996
2006 — 2002
2006 — 1996
2002 - 1996

OuUL

Intl DT466 (2014)

IUL - SCR

(MY 2012 —2010)

Volvo/Mack (2014)
Cummins (2014)

Detroit Diesel (2014)

Note: Some engines may not have been produced in each year shown above and some horsepower ratings may not be included. Contact APG or an authorized distributor for more details





WheelTime’s physical infrastructure creates
a unique, high value service platform.

3,500 Technicians 1,500 Service
Vehicles 6






Introducing the APG Dual Fuel Glider™

Best Dual Fuel Natural Gas Trucks on the Road!

HE FLEET

14 Top20

Lowest Purchase Price for a New Class 8 Truck
Net Dual Fuel Savings: $0.15 - $0.25 / mile
Additional Maintenance & DEF Savings

Attractive Financing Plans Available





Financing Options

A

* Affordable APG Dual Fuel Financing Options
* Generate Positive Cash Flow Beginning the First Month of Ownership
 Competitive Rates With and Without a Lien on the Truck

Est. Net Monthly Fuel Savings $1,000 to $2,000 per month
Est. Monthly Lease Payment S 700 to S 800 per month
Estimated Increased Take-Home Income $ 300 to $1,200 per month

Contact American Power Group for Details

/( POWER 8

GROUP






APG International
Dual Fuel Installations

Australia
Canada
China

Colombia

Dominican Republic
Ecuador
India

Nigeria

Turkey






APG’s Freedom of Choice

A

“APG’s dual fuel flexibility empowers the diesel engine
owner to enjoy favorable fuel savings with diesel-like
performance today while at the same time providing a
safety net to return to original diesel engine operation as a
hedge against future unknown risks.”

“No other natural gas fueling system delivers this much
freedom of choice at the lowest total cost of ownership.”
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Diesel-to-Natural Gas Engine Conversions

“A cost-effective alternative to new natural gas vehicles”

Presented by:
Werner Funk, CEO
Omnitek Engineering Corp.





@,,T el Natural Gas - Fuel For The Future

“We must get away from using foreign
oil and natural gas is the best alternative
to diesel fuel”
T. Boone Pickens

FACT
The high cost of diesel fuel and environmental
policies has forced trucking fleets to look for

an affordable option to transition their fleets to

N~Eco™¥
f friendly ¥4

natural gas.






Why natural gas and why now?

Market Drivers are:

= High Cost of Diesel Fuel
= Emission Regulations
= Energy Security

Natural Gas satisfies them all!

» Inexpensive and a domestic fuel

» Clean Burning — lower CO2 emissions and
virtually no PM

» Supports policies for a sustainable energy future

» Reduces dependency on foreign oil

Developments Aiding Adaption:

= Fueling infrastructure is rapidly developing
= Tax incentives and funding programs

Why Natural Gas?

Diesel

to Natural Gas-
continues to favor
adoption

NaturalGas

/

The move from Diesel

o~





How to transition a
fleet from diesel to

natural gas?

Consideration!

Options

The Alternatives

e New NG Trucks & Buses

- Limited product offerings
- High cost

» Diesel Dual-Fuel Technology

- Uses limited amounts of natural gas

» Diesel engines have a service life of up to 20 years, so why replace them early?

* Why not convert diesel engines to natural gas?

> Diesel-to-natural gas enqgine conversions is the

most economical option available to fleets.

» Accelerates transition to natural gas.






The Omnitek Solution

Engine Conversions
— A feasible and affordable option!

Omnitek Solution

 Omnitek has developed a technology that can be used to convert a diesel engine

into a natural gas engine, at a fraction of the cost of a new natural gas engine.

» Patented technology assures low emissions,

low fuel consumption, high engine power

and reliable engine operation.






How Does It Work

= Given their long service life, every year thousands of diesel engines undergo
routine overhauls.

= Why not convert these engines to natural gas at that time?
= Engine conversion not unlike an engine overhaul.

= With the Omnitek conversion technology diesel engines are “overhauled” into
natural gas engines -- the difference in cost is minimal.

» Diesel-to-natural gas engine conversions is a viable and cost-effective option
to transition a fleet to natural gas in a reasonable amount of time.

Engine manufacturers offer no solution for millions of in-use diesel engines!

2

products for NG V -:
= e
hnologies






“Drop-In” DNG Engines

Diesel-To-Natural Gas Converted Engines (DNG)

 Strategic alliance Omnitek / Reviva

REVIVA
« “Drop-in” natural gas converted engines,

remanufactured to as-new condition Engine Remanufacturing Company

« Assembly line remanufacturing/conversion process
assures consistency and highest quality

« Engines are 100% dyno tested and
configured for quick installation
- short fleet conversion process.

Warranty on Parts and Labor:
3 Years / 100,000 Miles

EPA Approved %
Navistar DT466 SREEs

Engine Conversion Fiires

EPA Approved





Engine conversion just like an engine overhaul.

Conversion Steps

Natural Gas Conversion Steps

Disassemble engine

Check components and replace accordingly
Install low-compression NG pistons

Install high-temperature valves and valve seats

Modify cylinder head for spark plugs

Reassemble engine

Install various sensors, fuel injectors
and ignition system

Install catalytic converter

Install NG storage tanks





Conversion Value Proposition

» Example: Conversion Class 6 Truck - USA:

Converted "As-New" Engine $24,000
CNG Cylinder $8,000
Engine/Tank Install $6,000

Cost $38,000

= Truck using 1,000 gallons of diesel per month
— Diesel at $4.00/ $ 4,000 per month in fuel costs Private Station
— Natural gas 50% of diesel — savings $ 2,000 /month low-cost CNG,
— Rate of Return (ROR) is 19 months ROR 12-14 month

= Annual fuel savings for a fleet of 100 trucks would be $ 2,400,000

= Large trucks, generators, locomotives, or ships cost more =

-
3l
¥

to convert, but offer similar ROR.






Conversion Evaluation

Not every vehicle is a good candidate for a DNG engine conversion!

> Driving Range - Space for CNG tanks?

> Power Needed - On some engines power is reduced.
Can safely offer 30 - 35 hp/liter,
or 120 Ib-ft/liter

Challenges: Integration with Transmissions / Gauges
(CANbus, J1939, J1587)

Fleets must invest in training drivers.

Maintenance departments must invest in training
technicians and upgrade maintenance facility.

Expectations must be reasonable:
— Money savings potential
— Engine power
— Driving range
— Access to fueling infrastructure





Maintenance

FLEETS BE AWARE!
Natural gas engines require specific maintenance items and procedures.

Service ltems:

* CNG Engine QOil - VERY IMPORTANT
>0il testing can extend oil change intervals
* Premium Spark Plugs
« Spark Plug Wires
« Ignition Coils
« Oxygen Sensor
» Natural Gas Filter - Removes oil mist and particulates

repics ofen Py y= 2 y- é é
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Omnitek Technology Applied

* Omnitek has validated the diesel-to-natural gas engine conversion
technology with over 5,000 engine conversions worldwide.

 Technical support is available in 12 countries.

» Technology can be used to convert diesel engines of all
sizes: Truck / Bus / Generator / Locomotive / Ship

= Advanced Omnitek technology can be used with:
- Compressed Natural Gas (CNG)
- Liquid Natural Gas (LNG)
- Biogas (RNG).

=i
AS A VEHICLE FUEL B

WORLD RECCORD

Omnitek-converted CNG
Truck at 4800 meters
above sea level.






To Summarize

Omnitek DNG engine conversion technology offers economical option to fleets
looking to transition to natural gas.

Convert diesel engines to natural gas.
 No more EGR, DPF, SCR or Diesel Exhaust Fluid (DEF).
« Keep your engine brand.
» Accelerates transition to natural gas

« Capitalize on the long service-life of diesel engines

'.& ‘
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NATURAL GAS B





Thank You!

Contact

Werner Funk, CEO
Omnitek Engineering Corp.
(1) 760-591-0089
info@omnitekcorp.com
www.omnitekcorp.com

(7 niT=ls
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LANDIRENZO

Fueling American Energy Independence






L

LANDIRENZO

LANDI RENZO - THE WORLD LEADER IN CNG AND LPG ALTERNATIVE FUEL SYSTEMS

CLASS 8 DUAL FUEL TECHNOLOGIES
HEAVY DUTY RETROFITS ; ACT EXPO 2014

/8
LANDIRENZO

UuS A
CNG-DUAL-FUEL

Barry Carr, Director of Business Development, Landi Renzo USA






WHO IS LANDI RENZ0? L

FOR OVER 60 YEARS; THE #1 OEM SUPPLIER FOR ALTERNATIVE FUEL SYSTEMS!

Europe Rest of the world
‘@ @ W s culng s )
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A
GEOGRAPHICAL FOOTPRINT ang.";:.\.za

USA

TURQGAS
| Utrecht BV

. LOVATO GAS S.p.A.
W Aceesea )
W saesoa B product presence || Distribution

- Assembly, testing, and packaging






LANDI RENZ0 GROUP - HIGHLIGHTS L

Complete System (CNG / LPG)

Founded in 1953 by Landi Renzo; 61 Years!!
World Leader in alternative fuel systems for CNG
& LPG

40% Market Share

1.5 Million systems sold every year

5% of revenues invested yearly in R&D

Listed in Milan Stock Exchange

Worldwide Distribution Network more than 50

countries

Electronic Control Unit

14 branches + 12 installation facilites in 12 s 7 =\
Countries ;
Two main distribution channels:

—~

- OEMs (Number one supplier of all the

major car manufacturers)






TECHNICAL ADVANTAGES

LANDIRENZO

Ease of Installation

* Install on existing reman diesel engine
* Excellent weight and aerodynamics.
* Non-invasive CNG roof and side tank

configurations

Optimum Injection of (NG Fuel

* Diesel and CNG injection controlled
simultaneously to prevent over powering
and stressing of engine.

* No pre turbo or intercooler injection of CNG

* No engine surging

* No overpowering or over torquing
of engine.

cidipsel

LANDIRENZO

Safe and Accessable (NG Components.

+ Fuel Box with integrated shutoff valve.

+ Regulator and filter installed in box.

+ Fuel filter servicable without the need
to disassemble fuel box covers.

« Critical CNG components are protected
from exposure to harsh road conditions.






EPA CERTIFIED / EXCELLENT RESULTS LA.\..{T;ENZO

DEMO TRUCK TEST RESULTS

Our Own Testing + 49% average gas substitution

+ 80,000 Ib freeway application Agriculture Testing

+ 90% cruise control usage, 200 mile runs, 2 stops * Feed truck and live chicken haul

- 58% average gas substitution + Two lane roads, no cruise control usage, many hills

Jg— .
LTL Application 45% average gas substitution

, . Industrial Use Testing
« Several stops with 50% cruise control usage

+ Coal hauling with end dump, no cruise control usage,

+ 54% average gas substitution many starts/stops
Food industry + Many hills, two lane roads.
- Reefer trailer, many stops, heavy traffic, 25 cruise * 44% average gas substitution

control usage






COMPARE THE SAVINGS

LANDIRENZO

Fuel Calculator - Baker DNG 100 Glider with Landi Renzo DDF System

100,000 Miles/7 MPG = 14,285 Gallons of Fuel Consumed
Average of 55% CNG = 7,856 Gal x $2.00/DGE = $15,712
45% Diesel = 6,428 Gal x $3.95/Gal = $25,390
Total Estimated Annual Fuel Cost of Baker DNG 100 = $41,102

Diesel Only Truck

Baker DNG 100 Estimated Savings at the End of the Year - Fuel

Baker DNG 100 v. Diesel Only Truck = $24,665
Baker DNG 100 v. Dedicated CNG Truck = -$1,102

Increased Payload Profit

100,000 Miles/6 MPG = 16,650 Gallons of Fuel Consumed
100% Diesel x $3.95/Gallon
Total Estimated Annual Fuel Cost of Diesel Only Truck = $65,767

New Dedicated CNG Truck

100,000 Miles x $2.00/Trailer Mile x 1,000 Ibs. = $4,200
100,000 Miles x $2.00/Trailer Mile x 2,000 Ibs. = $8,400
100,000 Miles x $2.00/Trailer Mile x 3,000 lbs. = $12,600

(48,000 Ib. estimated gross trailer load available for diesel only truck)

Cost of Truck Purchase & Maintenance

100,000 Miles/5 MPG = 20,000 Diesel Gallons Equivalent of CNG
100% CNG x $2.00/Gallon
Total Estimated Annual Fuel Cost of Dedicated CNG = $40,000

New Baker DNG 100 Costs Less than New Diesel Only Truck
New Baker DNG 100 Costs Much Less than New Dedicated CNG Truck

A detailed Total Cost of Ownership Net Present Value model is available for further discussion,
Contact Baker to schedule a NPV model presentation.






DUAL FUEL : ROOF TOP CYLINDER

/&

LANDIRENZO

- Light weight type 4 cylinder design

- 21 to 27 DGE capacity available for select
day cabs.

* Reduces the need for additional tanks on
chassis frame

- Cost saving and efficient design

 Patents pending design
BAKER]

ELccTROMOTIVE|

ALTERNATIVE-FUEL*VEHICLES






DUAL FUEL : FRAME MOUNTED CYLINDER LA.\.!T.;.\.ZO

- Light weight cylinder options available

« Fuel capacity of 21 DGE and up

- OEM look and integrated design

* Weight saving aluminum cylinder covers

- System can be mounted on street or curbside






DUAL FUEL : BEHIND THE CAB MOUNTED CYLINDER LA.\.DIT.;NZO

- Up to 40 diesel gallon equivalent

- Compact non invasive design

- Retains rear window visibility

- Minimaly invasive installation






DUAL FUEL : CNG SOLUTIONS FUEL & FILLER BOX LA.\.D/T.;.\.ZO

- Baker designed space saving CNG Fuel Box

- Superior quality control

- Ease of Installation

* Fuel Regulator, CNG Fuel Filter and other
critical CNG components are integrated
inside the Fuel Box and are protected from
exposure to harsh operation environments.

* Includes the ability to vent CNG fuel for
ease of service.

- OEM Quality Design






DUAL FUEL : PETROLEUM HAUL L

LANDIRENZO
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DUAL FUEL : BEHIND THE CAB CYLINDER OPTION

LANDIRENZO






DUAL FUEL : LIVE CHICKEN HAUL -

LANDIRENZO






43 LANDI RENZ0 TEAM MEMBERS:

- Gianluca Maso, VP of Sales/Marketing:
gmaso@landiusa.com; (310)283-8661

X2 - Ryan Waltz, National Sales Manager: o/
rwaltz@landiusa.com; (310)257-9481

- Barry Carr, Director, Business Development:
bcarr@landiusa.com ; (315)278-2061
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Linkoping, Sweden 1987

The Mayor wanted natural gas for
buses for environmental reasons





But they would not build a pipe

o - - | - &
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What about Bio Gas Instead?

City of Linkdping has a major waste water
treatment plant. Project support from:

* Transit Authority

* City

* Waste Water Treatment Owner
* STRONG Government Support

* No OEM -5 used Scania Buses





From January 1991
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Today

Total Fleet on Bio Gas
Spread Like Ripples on Water in the County
Delegations from 51 Countries

Commercial Operations
Just Because the Pipe Line Never Occured





Widely Used

e Sweden
— 51 % is Bio Gas

e Countries Involved
— 30+

* Purpose
— Reduce Carbon
— Access to NGT
— Use NGVs
— Expand Territories
— Useful Energy






Welcome

Session 3:5

Renewable Natural Gas for Low Carbon






Doug Middleton, Chief Operations Officer





Organizational Overview

« 875 employees
« 230 buses

« 733,000 annual service hours
« 1 million boardings per month
« 300 mile service area

* 6,500,000 revenue miles






Pioneers in CNG

« PT tests alternate fuels
* Chooses CNG for its operation

» Subfleet is converted to CNG
(kefe{58 °© Mechanics and Operators are trained

 Decades of CNG success leads to RNG
« PT is first transit operation to use RNG






* PT is first agency in the
nation to use biomethane

* RINSs as revenue
 RNG producers need fleets





RNG Benetfits

Water Quality

Economic

Economy






Using Renewable Natural Gas Results in Dramatic GHG Reductions

Well to Wheel GHG Emissions: Argonne National Labs GREET Model

|

‘ i
U.S. Average ' Fossil NG: U.S. i Landfill Gas | Manure-based | U.S. Average
;

. Average
i i

. Digester Gas }
Gasoline CNG | Diesel j






RNG price per diesel gallon equivalent (DGE)

Pierce Transit
Price Per Therm Equivalent

Therm Price

Costs
NW Pipeline Commodity Charge
NW Pipeline ACH Charge
CMS Fee
In-kind Charge at 1.50%

PSE

Total Cost

Gallon Equivalent
Total Cost
Equivalent

Altenative Fuel Credit

2014

0.44700000

0.025000000
0.000120000
0.005000000
0.006697802

0.036817802

0.078000000

0.114817802

0.56181780

0.5618178020
120.0000000%

0.674181362
-0.500000000

0.1741813624






RNG (CNG) Vehicle Reliability & Costs

Opart Lifeln | Lifeln
PEatiNg | ¢ aital Cost | Total Cost | Years | Miles
Cost of fleet
per 1,000 per 1,000
Fleet =gl miles miles
ee miles
Qty |Year-Make Model-Size-Floor-Fuel
2008-New Flyer-C40-40'-LF-CNG EGR ISL
11 with DPF 240250 $ 14171 $ 681 $ 2,098 16 640,000
2010-Gillig-G30D102N4-40'-LF-Hyb
9 DieselElec $ 990 | § M5 1,935 16 640,000
2005-New Flyer C40 LF CNG C+ (205- 214
10 STt ( "l 11270 ses|s 1712 16 | 640000
10 |2005-New Flyer-C30-30'-LF-CNG 320-329 $ 949 | $ U4 | % 1,893 10 350,000
13 2005-EIDorado-Aerotech-240 25 Foot 5050 S 1108 § 108 | § 1416 ; 200,000

5063






RING (CNG) Vehicle Reliability & Costs

2013 Fuel Cost Mile
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RING (CNG) Vehicle Reliability & Costs

2013 Fuel Cost Mile With Labor and Parts
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RING (CNG) Vehicle Reliability & Costs

2013 Total Cost Per Mile - Labor, Parts, Fuel
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RING (CNG) Vehicle Reliability & Costs

2013 Miles Between Road Calls,
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RING (CNG) Vehicle Reliability & Costs

2013 Fleet Miles Selected Fleets
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« 2018 alternative fuels mandate

« Committed management & strong
leadership

e Environmental
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ReFuel

BY ATLAS DISPOSAL

4
Delivering Sustainable, Clean Burning Fuels
that Reduce Green House Gas

e»?,é» " o

Alternative Clean Transpovtatic

f 5
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The Atlas Refuel Product Portfolio

Organics Based Land[fill/Organics Fossil Based
Based

Clean World AD
" CERF- Redeem PG&E






STOP MOTOR
NO SMOKING
FLAMMABLE GAS

Station Users
City of Sacramento

Sacramento Unified
School District

Palladin Security

Mission Linen






g2
=

0P MOTOR
N0 SMOKING

DO NOT
DISPENSE INTO
CONTAINERS
B

City of Sacramento Fleet Manager- Ariel View of Fueling Island and RNG

Keith Leech (left) City of Sacramento Storage
Fleet Foreman Christopher Kerhulas

(right)






Why Atlas ReFuel?

+ CNG Trucks Operated Since 2008 — Over 50% of Fleet
converted today

+ Opportunity to move from being a mature Iolager in a
mature market to a fresh player in a rapidly emerging
market place

* Response to RFP for Clean Tech in 2011 — Public/Private
Partnership to Repurpose Under-Utilized Assets

- .;7._,’v- -
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Business Case Benefits for RNG as
Transportation Fuel

Eliminates/Destroys Green House Gas Emissions

Costs 40% Less than Diesel

Carbon Credits — Low Carbon Fuel Standards

»  Better Alternative to Costly Land[fill






Tax
Incentives

Public
Sector
Investment

Gree Private
reen
Sector

Banking

Investment






Project Scoping Factors

e Feedstock

+ Meet criteria needs for gas production
* Guaranteed over long period of time to meet payback requirements

* Fleets
+ Captive
* Churn
+ Long term off take






ENVIRONMENTAL IMPACTS

 THE TRIPLE BOTTOM LINE

* Closing the Loop

« Farm to Fork to Fuel

Prosperity





* QUESTIONS?

Andrea
Stephenson

General Manager
Atlas ReFuel

Andrea@atlasdisposal.com

A16-343-4976




mailto:Andrea@atlasdisposal.com
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FOCUS ON BIOMETHANE
IN EUROPE AND ITALY
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CONSORZIO
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% SHORT PRESENTATION
GRID BIO-GAS

Agricultural biogas plants
n. 440 = 350 MW

The CIB - Italian Biogas Consortium, formed in March 2009, has national coverage
and aimes to be the reference point in the italian biogas and biomethane sector..






CONSORZIO
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* Number of biogas and biomethane plants
* Technologies

* Barriers

* Quality standars

* Potential

* Decree 05 December 2013
e Different scenarios
* Potential

» Possibly developments
» Conclusion
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REEN
§_A*§§ BIOMETHANE IN EUROPE CONSORZIO
GRID Biogas plants BIO-GAS

In Europe, at the end of 2012, the number of biogas plants raised to over 13.800
(installed capacity: more than 7.400 MWel)

Over 13 800 biogas plants in Europe in 2012
and more than 7 400 MW, of installed capacity

< x. ;-_f‘_/ \\.‘ 5 - o A::‘ . 7 7\7‘.“\
,\ y
\r European ongas Association
q\ \'\o e” G"G ‘\‘)

Number lpﬁl

\‘051\0\(‘@"@\’*@0
o\,., o

éc.;“ Qc.q»qpﬁé“'

Germany with 8. 400 plants still dominates the market, although its development
slowed down significantly, mainly due to the new Renewable Energy Law

The second place in a number of plants is taken by Italy overtaking Switzerland.
Within one year, Italy has doubled its installations from 521 up to 1200.

Currently the total biogas production in Europe corresponds to about 14 billion

m?3 in natural gas equivalent.
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Biomethane plants

o
-
o

Biowaste
(incl. orgamc
MSW)

approx. 300

9 - 2 1
40 o8 &0 71
approx. 7.400 100 1.700
36 = 14 8
approx. 1000 32 &0 220
30 2 approx. 200
34 ) 10 9
&0 100 = 200
26 26 135 a5
140 460

TOTAL 247 201 12.950

D Freunhafer UMSICHT, March 2014

247 upgrading plants (from biogas to biomethane).

> 1 billion m3 biomethane /year
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GRID Why biomethane?

Why BIOMETHANE?

flexible input material
flexible sale options
storable

efficient

tailored to demand
climate-friendly

*Greenhousegas emissions reduction potential (well-to-wheel)
of biomethane in % as compared with diesel/gasoline
M Biomethane from silo maize M Biomethane from manure

[ Biomethane from organic waste

66 96 95 70 97 96
Diesel Gasoline

Source: Environment Agency Austria
*The data do not include the avoided emissions of raw manure storage, landfilled organic waste
and benefits of the produced digestate, able to replace mineral fertiliser.
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BIO-GAS

Split of biomethane upgrading units in Europe in 2012

i Pressure Swing Adsorption (PSA)
W Water scrubber (Absorbtion)

.1 Physical absorption

_1Chemical absorption

.1 Membrane separation

23% - percentage of upgrading units
53 - number of upgrading units

Thanks to EBA
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CONSORZIO
ITALIANO

BIO-GAS

Biggest market obstacles on the national level

* Long planning procedures

 Low demand

» Insufficient financial incentives

« Few natural gas vehicles

* [Insufficient CNG/LNG vehicle fuel infrastructure

« High investment cost T
 Lack of political recognition —
« Lack of common European gas quality standard %ﬁ i

\ Rekeling staton
local
dedicated specification

All countries injecting biomethane into the grid have developed national quality
standards. Unfortunately, they differ considerably among each other. The CEN
working group (TC408) which was mandated by the European Commission in 2010
and is working on the development of EU standards for both grid injection and
vehicle fuel use.





REE
Q_A—N BIOMETHANE IN EUROPE

A
GRID National quality standard BIO-GAS
Component Anstria France Belgium Czech K. Germany  Holland Sweden  Switzerl
CHs = 06 = 86 = 85 =05 = 83 =07 = 06
CO: =3 =25 =25 =5 = 6 {drv) =6 = 32 =6
2 o =05
; =05 <001 =0,5 wet), 3 =0,5 =1 =03
(vol'mol) ( ( dé'rr}
H: =4 =6 =01 =35 <1205 <053 =4
cO <2 <02 <1
S Tot =10 = 30 = 30 = 30 = 30 =45316.5 =123 = 30
Ilf%fg{é%;s =35 =3 =3 =7 =3 =3 =108 =3
Mercaptanes <6 <6 <6 <5 <15 <10 6 < 5 ppmV,
<1 (CD) <1 (CD) <15 < 50/25 -
O N oo <10F) __S10(F)_ (FxCh " (1) =t
Heavy met- =1 (ug, =1 (pe. - = - <
als Hs) Hzg) = =
_ ; =5 ppm=0.08
= <
Stloxanes =10 < 6 (S1) 6.2 (S1) (Si)
Ammonia Tech. free =3 =3 Mons =3 =20 =20
H2O =110 = 32
Water dew = -3, 40 - : = -10-8 - Prevent
- = : < < : < tomin-
point ¢ bar < -3 Bom £-10 Soiltemp. o 70bar == cond.
Odorant Demand.  15-40 mg Demand, 4%} ml 8- Demand, 15-25 mg
Dustr. THT/'m?* Dhistr. THT/ 133 Dhistr. THT/m?
Particles Tech. free  Tech. free MNopart. Nopart. Tekn. ren =1 um

*Sources: Marcogaz report (2006); HSE (2010)"; TC 234/WG9 (juli 2010), unpublished draft of Technical Report (TR): “Gases from
non-conventional sources — Injection into natural gas grids — Requirements and recommendations™; Proposed Decree by the
(Dutch) Minister of Economic Affairs, no. WJZ/13196684, establishing regulations for natural gas grid composition (03-02-2014)

Thanks to Dr. Mattias Svensson
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QUALITY STANDARD

PROPOSAL OF THE CEN WORKING GROUP TC 408

TC234/WG11 PC408- PC408-fuel
gnd wanted

Sulphur (mg/m3) <20, excl. odoriz. <10, incl. odoriz.
Methane No. (MWM) >65 < <, Min 70, 80*
0, (%) <1 (0.01, storage) < -
CO (%) - 0.1*%*
NH3, Amine - Tech. free -
Chlor. compounds (mgCl/m3) - <1
H, (%) -(0.1-10, no limit better) < 2, cylinder safety
Water dew temp. -8 °C (corrosion) < Lower, climate®**
Siloxanes (mg Si/Nm?3) - <0.1-5 <0.1-0.5

Injection: Polyaromatic hydrocarbons (PAHs) and HCN awaits further discussion in the health criteria group
*Euro6: Emission guarantee not only for reference fuel, but for all fuels used

** Health criteria work gave 3 %, but for public acceptance reasons the lower limit was suggested. Might give
problems for thermal gasification

##%.10, -20 or -30 °C at 200 bars, national decision based on climate. Drivability issue (methane hydrates).
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Agricultural
8 Anaerobic

biomass, 4 .
organic waste igestion \
» BIOMETHANE

Power to gas
Renewable

(biological
methanation)

Nowadays

Lignocellulosic

. Gasification
biomass

Near future u

energie

Currently the total biogas production in Europe corresponds to about 14 billion m3in
natural gas equivalent. The level of biogas production foreseen for 2020 in the
National Renewable Energy Action Plans is about 28 billion m2 in natural gas
equivalent.





BIOMETHANE IN EUROPE
Potential

CONSORZIO
ITALIANO

BIO-GAS

DB . . . . ZENTRUM FUR
' Maximal technical potential in Europe 27 UHHMAFARRINS

9 Potentials of biomethane production # weusows

(assuming 90% of the overall Biomass pot. | Biomethane potential
biomass potential can be used) [PJ/a] [PJ/a] / [billion m*a]
via Biogas via Bio-SNG
Woody biomass (forest wood and 2482 +1671 |- 2 375/66
residues and other woody
residues)
Herbaceous biomass residues 7252 176 /5 21216
(50 % via biogas, 50 % via SNG)
Wet biomass residues 1040 936/ 26 -
(MSW is not considered)
Energy crops (min - max) 2998 -7730 |1724-5131/48-143
Sum (min — max) 5477 -8884 /151 - 246

& related to the calorific value; biogas production potenzial is lower
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e BIOMETHANE IN ITALY
GRID Decree 05 Decembre 2014
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SERIE GENERALE

Anno 154" - Numero 295

St dbé pan -an ) comans ]
Legge 27820008, o 3% - Fidoalr A Poame
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Entry into force (art. 9 of the Decree) : 18 december 2013

Duration: upgrading plants that will be in service by 17 december 2018
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Different scenarios depending on:

 Final use of biomethane: injected into natural gas grid, used in trasport
(highest incentives), used in high efficency cogeneration plants

* New upgrading plant (> €) or existing biogas plant (< €)

- Size of the upgrading plant (> € if <500 m3 CH,/h)

« Use of by-products (> €)

* Only for biomethane injected into natural gas grid, choice to sell or not to
a single buyer (GSE)

111

 Only for biomethane for transport, economic value of ““certificates of

release for consumption of biofuels” (to be determined)

 Only for biomethane for transport, the producer is also involved in the
distribution of biomethane, eg gas station, (> €) or not (< €).





Tl BIOMETHANE IN ITALY CONSORZIO
GRID Decree 05 Decembre 2014 Bioiane

3 DIFFERENT INCENTIVES

1) Biomethane injected into the natural gas grids

«  PREMIUM TARIFF linked to the market price of natural gas
« Duration of the incentive: 20 years

« Supplementary incentives for use of by-products

In the best scenario
(< 500 m3 CH4/h, use of 100% by-products, single buyer = GSE):

94,12 €/ MW h
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GRIDS Decree 05 Decembre 2014
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2) Biomethane used in transport (subject to injection into the gas grid)
» Issue of “certificates of release for consumption of biofuels” (Decree 29/04/2008,
n. 110)
» Double counting for use of by-products

« Duration of the incentive: 20 years
* Inapossible scenario (value of certificate = 500 euro, use of 100% by-products, producer

sell biothane in his own gas station): > 150 €/MWh
300 25,82
400 34,42 :
f? 500 43,03 “ 10000 |
- 600 51,64
700 60,24 o
800 68,85

CiC 300€ CIC 400 € CIC 500 € CIC 600 € CiC TOO € CIC B00€
Valore CIC (€)






s BIOMETHANE IN ITALY consORIO
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3) Biomethane used in high efficiency cogeneration plants

* As expected by the Decree 6 July 2012, incentives on biomass

Renewable source | Type Power WORKING LIFE of | Basic incentive tariff
PLANTS
a) products of 1<PS<300 20 180
biological origin 300<P<600 20 160
600<P<1000 20 140
1000<P<5000 20 104
P>5000 20 91
b) by-products of 1<PS<300 20 236
biological origin 300<P<600 20 206
_ referred to in table | 600<P<1000 20 178
Blogas 1-A, and non-source [ 1000<P<5000 20 125
separated waste P>5000 20 101
other than that
referred to under c
c) waste for which | 1<PS<1000 20 216
the biodegradable | 1000<P<5000 20 109
part is determined | P>5000 20 85
as a fixed amount
as set out in Annexe
2
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National Energy Strategy, March 2013

|

POTENTIAL OF BIOMETHANE

<According to some studies, the potential for growth is important in terms
of volume - up to one billion cubic meters a year, especially for biomethane
obtained from farms, food processing companies and landfills>.

l WWwW.mise.gov.it

1 billion m3 biomethane / year involves INVESTIMENTS OF 4 BILLION EURO!
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The Working Group for
development of biomethane in Italy
; \ IL. BIOMETANO FATTO BENE:

el Sty [sonmmo) CAM UNA FILIERA AD ELEVATA

@fg‘.’%‘.‘"é‘ﬁ% 2~ INTENSITA’ DI LAVORO
‘‘‘‘‘ -- ITALIANO

!al!n‘;!iglsAAssociatlon 55M Position Paper per lo sviluppo della filiera del

biometano italiano

Marzo 2012
PurE enrdy —@Qﬁ'
IES s eningy

MALMBERG

oD M ", mT-ENERGIE »
BIS & e G “Position Paper for the
development of biomethane in
Schmack% Carbotech A S EB I G AS ”
VIEEMANN Group Gruppo Industriale Maccaferr Ital_y, MarCh 2012

Stefano Bozzetto 1
Giorgio Braggion
Giuliana D'lmporzano

Potential of biomethane in Italy:

Lorenzo Maggioni
Marco Mezzadri
Marco Pezzaglia

8 billion cubic meters by 2030

Silvia Silvestri
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BIOMETHANE IN EUROPE AND IN ITALY
Possibly developments and conclusion






GREEN
POSSIBLY DEVELOPMENTS CONSORZIO
G R D r13 3y ITAL'ANO
Power to gas BIO-GAS

SABATIER REACTION: CO2 + 4H2 — CH4 + 2H20

0, HO CO,
l 'y
Biogas upgrading T

t Ferfliser |/ [ 1 »
CHP —
Meathana . y —» Hectricity
/i\ Eladric rry—
anangy H, Solodical

PV and Wind energy T l k .
HO /
Ho O, Thanks to Dena
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Fores orrefied Gasification CO, remowval el Hydrocarbon
Pipeline
residues pellets
cumpressmn uifers

Energy = L2
crops -

Coal seams
Agricultural

residucs R = } Digestion

MSW
Sewage _________‘:
sludge

Animal
manure

C.

Biomethane

* CO, constitutes more than 70% of greenhouse gases (GHG).
In 2002, the world has issued 23.6 Gt of CO.,.
In 2012, 35.6 Gt of CO.,,.

http://www.mpqg.de/6678112/carbon-dioxide-climate-change

« The use of biomass in combination with the "Carbon Capture and Storage", by the

year 2050, can avoid emissions by 8.0 Gt of CO, equivalent.
J. Koornneef, P. van Breevoort, P. Noothout, C. Hendriks, L. Luning, A. Camps; 2013



http://www.mpg.de/6678112/carbon-dioxide-climate-change
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Upgrading plant near Vienna (AT) with agricultural
tractors powered by compressed biomethane

W\\\H\\
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CONCLUSION

GRID

As the chemical composition and energy content of biomethane are close to
natural gas, it can likewise be used in the same way:

» Gas grid injection and used as a natural
gas substitute in any blend proportion
* Vehicle fuel

Biomethane is a very important advanced bio-fuel. It could contribute to the
European climate targets thanks to the reduction of CO, ., emissions, it
advances security of supply and European energy independency from third
countries.

Biomethane production also generates green jobs.

In Europe and in Italy biomethane has enormous potential. It is important to

remove. As soon as possible, some of the mayor barriers for his
development.
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»

Thanks for your attention!

Lorenzo Maggioni, PhD
Research & Development

CIB - Consorzio Italiano Biogas e
Gassificazione
ricerca@consorziobiogas.it

Tel. +39 0371 4662683

c/o Parco Tecnologico Padano

Via Einstein - Cascina Codazza 26900
Lodi
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CR&R Anaerobic Digestion Project

Perris, California

Converting Green Waste and Food Scraps Into Vehicle Fuel

Paul Relis
CR&R Environmental Services
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May 7t", 2014






CR&R Environmental Services

Founded 1963 in Orange County
~50 Municipal Contracts and > 2.5 Million Customers

3 Material Recovery Facilities
Construction and Demolition Recycling Plant
Green Waste Composting Facilities

700 Heavy Duty Trucks
Incl. 250 Natural Gas Venhicles and 3 Natural Gas Fueling Stations






AD Project Goals

m Approach: Exploit economies of scale
= Modular design of the plant
=  Expansion opportunities on a single site
= Total of 4 phases

m Advance preprocessing of source-separated municipal organic waste

® Promote regional growth of RNG usage for vehicle trucks






Project Scale

Feedstocks Throughput Biogas / CNG
Production
High Solid Yard
ni Food Waste 229 Tons per Day ~ 1,000,000
d 00 ~ 80,000 Tons per Year Diesel Gallon
Over 300,000 Tons per Year in 2020 Equivalent (DGE)

per Year






CR&R Project Partners

Design and Engineering of AD Technology:

EISENMANN

Biogas Upgrading Technology:

&84

——

' 3

TR
J&

Planning Services to A
Integrate Plant into [
Existing Facility: it

Construction
Management:

——
SE

Lyles

CONSTRUCTION
GROUP
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Project Siting and Permitting

W g L L on 3 7 E= AL = .
adical Survey. USDAFarm Service Aqencv.Map data @014 Gooale- Editin Google Map Maker  Repc Google View
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Project Schematic

Compressed
Biomethane

MAIN DIGESTER

| Biogas
s e w— ‘
SEPARATOR POST BIOGAS UPGRADING UNIT
DIGESTER
. Liquid
Solid Digestate
Digestate

50

Soil Amendment






Showing Phase 1 (over 80,000 tons / year)






Maximizing Biogas Production

Main Digester

€@ Outerwall
@ Insulation
€© Concrete innerwall
@ Heating elements

© Exterior gas holder
membrane

@ Gas storage membrane

@ Gas membrane
support webbing

@ Horizontal agitator

CR&ER

environmental services

Prefabricated
concrete
elements

Double
membrane
gas holder






Project Metrics

~ 1,000,000 Diesel Gallon Equivalent Production (DGE) per year
- 4,000,000 DGE per year by 2020 (phases 1-4)

YEARLY EMISSION REDUCTIONS

= Over 13,000 Metric Tons of GHG Emissions

= Over 60 Tons of NOx Emissions

= 1.22 Tons of Particulate Matter (PM)

New Jobs per Project Phase:
Approx. 75 top scale construction jobs and 8 permanent operating jobs






Outlook

m Establish precedent for the industry

® Demonstrate feasibility of municipal waste contract system

m California Energy Commission (CEC) incentive funding can stimulate AD
development and CNG usage for transportation

= Demonstrate critical role of AD facilities for CalRecycle’ s 75% diversion goal

‘It is clear that the time is right to invest in organics
conversion. It ’s the right decision for our business,
the municipalities we service, and the
environment. ”

Clifford Ronnenberg, Founder and CEO of CR&R
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THANK YOU.

Paul Relis

CR&R Incorporated
Email: paulr@crrmail.com

American
CR&R acknowledges the importance of grants made to the project by the bl s
California Energy Commission and the South Coast Air Quality Management District. Council

MEMBER
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Clean Fleet Vehicle Rules:
Key Environmental & Policy Drivers

Henry Hogo
Assistant Deputy Executive Officer
Mobile Source Division
2li* - Science and Technology Advancement

Breakout Session #4: NGV Policy Initiatives
2014ACT EXPO
Long Beach, CA
May 7, 2014
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'S South Coast Air Basin
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ffg But Still Serious
, Health Impacts

» Nation’s Largest

Containerized
Freight Gateway
4-county Region 261,000+ Diesel Vehicles
16+ Million People 11+ Million Gasoline Vehicles





mmen/ges/

Ozone, Fine Particulates
Multiple Targets

" New Health Studles





"~ Public Health Issues

Resplratory Dlsease

— Ozone
- Cancer

- Children’

and Fine Particulates (PM2.5)
Risk, Mainly from Diesel Exhaust

s Health — High Asthma Incidents

- Environmental Justice

- Disproportionate Community Impacts





/@ollutants and Federal Attainment
Deadlines in South Coast Air Basin

* PM,: - 2015 (Annual & 24-Hr);
2020+ (new Annual)

* Ozone - 2024 (New 8-Hour Ozone - 2032)

* Air Toxics

* Ultrafine Particles e,
* Climate Change






2004 Health Impact Estimates

6,900 premature deaths/yr
- 2,400 from goods movement

9,000 hospitalizations/yr

1.7 million cases
respiratory iliness/yr

» 1.3 million school absences g

» 2.8 million lost workdays/yr

Source: CARB 2004, California Estimates
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" 2004 MATES Ill Monitoring

° Genera| Trend iS DOWﬂ MATES Il Air Toxics Risk

5.7%

for Air Toxics Levels

3.3%
4.5%

 Estimated Basinwide
Lifetime Risk —
1,200 per million

M Diesel PM
» Mobile Source Toxics =13 butnd
ACCOUHt fOI‘ 94% Of R|Sk IC’arbonyIs

M Other

83.6%

» Diesel Accounts for
84% Of Alr TOXICS RISk Basengr?ir;\V:I/i(:IngF:Sal;:Fliizé Illz/lec:nrlrlIc|>|r||?1r(j:] sites
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\/
" The Need for Vehicle Fleet Rules

* Primary Exposure from
Mobile Sources Operating
on Surface Streets

 Contribution to Ozone and
Particulate Air Quality

» Significant Contributors to
Localized and Regionwide
Air Toxic Exposures

- Reduce Emissions as Early as Possible s g s it





"~ FleetRule Construct

e Purchase Cleanest
Vehicles Avallable

o Alternative Fuel
Application Niches

e Need for Feasible
Implementation

e Long-Term Perspective






\\/
~ SCAQMD Fleet Vehlcle Rules

e 1191 - Light- and Medium-Duty
Public Fleets

e 1192 -Transit Buses
e 1193 - Refuse Collection Vehicles

e 1194 - Commercial Airport
Ground Access

e 1195 - School Buses

e 1196 - Heavy-Duty
Public Fleet Vehicles

e 1186.1 - Less-Polluting Sweepers






—_——
" Fleet

Rule Provusuos

‘Pl 5
- o
T

i

o Purchase Cleaner- LSS st =i s

Burning Gasoline
or Alternative-
Fueled Vehicles

e Implementation
Began
Mid-2001/2002

12
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" Initial Challenges to Reducin

Fleet Vehicle Emissions

- Familiarity with New Technologies
- Willingness to Deploy New Technologies
- Cost of Alternative-Fueled Vehicles

- Need for Expansion of Alternative Fuel
Refueling Infrastructure





o Rl
- Working Together

- Public Outreach/ Education

- Vehicle Availability
and Enhancements

- Expanding Fueling Station
Infrastructure

- Sustained Funding Assistance
- Government/Early Adopters Provide Leadership Role
- Public/Private Sector Partnerships

14





California Natural Gas Vehicle Partnership

D

e Partnership Between Government,
Engine Manufacturers, End-Users, and
Non-Governmental Organizations

» Working Together to Promote Early Deployment
of Natural Gas Vehicles

e Qutreach to Decision Makers on Benefits of
Alternative Fuel as a Transportation Fuel

e More Information - www.cnqvp.org

15





“Over 14 Years of Imp ementatlon

- Acceptance By Majority of
Fleets on the Use of
Alternative Fuel Vehicles

- Recognition that Alternative
Fuels May Not be Applicable
In Specific Vocations

- Private Sector Fleets are
Benefiting from the Use of
Alternative Fuel Vehicles

16





- Natural Gas Vehicles Opera ing in the AQMD

Year 2004 Year 2014

~ 3,430 Light- and Medium- e = ~ 3,710 Light- and Medium-
Duty Public Fleet Vehicles Duty Public Fleet Vehicles

VTR

~ 2,830 Transit Buses§ " ~ 4. 540 Transit Buses
~ 943 Refuse Trucks ~ 2,060 Refuse Trucks
~ 320 School Buses L~ 2,000 School Buses

sialigie 8 - 50 Heavy-Duty

~ 665 Heavy-Duty Ei W
Public Fleet Vehicles "t Public Fleet Vehicles
~ 151 Street Sweepers ~ 340 Street Sweepers
~ 500 Taxicabs and ~ 860 Taxicabs and
Airport Shuttles Airport Shuttles

17





Year 2000

outh Coast AQMD CNG/LNG Stations

Freeways
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Year 2014

Stations Existing

M Existing Stations

D 5mile Buffer

A Approved Not Built
) Notbuiltab_Buffer

~109 CNG, 19 LNG Public Access Stations

~106 CNG, 16 LNG Private Stations





——
Fleet Rule Future

» Next Generation of Alternative Fueled Engines
— 90% Cleaner than Today's Engines

/

o |n crease U se Of ",";_.1 : SEa . - =
Biomethane ‘ ~

e Expanding
Alternative Fuel Use in Different Vocations

19
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Principal Pollcy Drivers

Momentum is Critical

Need Sure, Near-Term Emission Reductions
to Reduce Health Impacts and Cancer Risk,
and to Avoid Additional Economic Harm to

Region

Historic Under-Estimation of Mobi

Emissions - Must Exercise Due

e Awareness of Necessary Niche F
and Need for Compliance Options

le Source
Precaution

exibility

20





"~ Three Take-Away Messages

- Cleaner Alternative-Fueled Vehicles are Needed to
Meet Future Air Standards

- Progress Demands Persistent Dialog and Persistent
Responsiveness.

» Clean air can’t wait.
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California’s Policy Goals and Objectives

Policy Objectives

Goals and Milestones

Air Quality

80% reduction in NOx by 2023; 90% by 2032

GHG Reductions

Reduce GHG emissions to 1990 levels by 2020 and 80%
below 1990 levels by 2050

Low Carbon Fuels

LCFS: 10% reduction in carbon intensity of
transportation fuels in California by 2020

Petroleum Reduction

Reduce petroleum fuel use to 15% below 2003 levels by
2020

In-State Biofuels
Production

Produce in California 20% of biofuels used in state by
2010, 40% by 2020 and 75% by 2050

Renewable Fuel

RFS2: 36 Billion Gallons of renewable fuel by 2022

Zero-emission
vehicles

Accommodate 1M EVs by 2020 and 1.5M by 2025






AB 32 Scoping Plan Update

Transportation Recommendations

* Reduce light-duty and heavy-duty GHG emissions
5 percent per year to continue progress toward
near-zero emissions by 2050

« Enhance and strengthen LCFS

« Leverage investments to achieve both GHG and
alr quality goals

* Develop Sustainable Freight Strategy






Sustainable Freight Strategy

Develop a vision for long-term sustainable freight
system

Technology assessment and potential pathways to
achieve vision

Integrating air quality, public health, energy
security, economic competitiveness, and mobillity

Broad, inclusive process
Specific actions needed over next 5 years






Regulations






Basic LCFS Requirements

« Sets annual carbon intensity (Cl) standards for
gasoline, diesel, and the fuels that replace them

— Reduce CI of transportation fuel pool by 10% by 2020

« Carbon intensity (Cl) is the measure of GHG
emissions associated with producing, transporting,
and consuming a fuel (gCO.,e/MJ)

* Cl based on complete life cycle analysis

— Well-to-wheels: Seed-to-wheels






LCFS Accounting System Straightforward

Carbon Intensity (g/MJ)

100 A

Fuels above generate deficits

95 -
90 -
g5 4 Fuels below generate credits

80 -
75 -
70 -
65 -

CNG ClI range from 83 to -65

60 -
55 -

50
2010

b 4

2015 2020






LCFES Credits

« Source of credits (2013)

— 54% from low-CI ethanol

— 20% from renewable diesel
— 15% from biodiesel

— 9% from natural gas

— 2% from electricity

 Credit transactions

— Total credit transactions through March 2014: 285
— Total trade volumes through March 2014: 1,219,000 credits
— March average price: $54/MT






Example: LCFS Value of Landfill Gas

« Assumptions
— $40/MT for LCFS credit price
— 2015 diesel Cl target = 97.05 gCO.,e/MJ

— Cl of landfill gas = 11.26 gCO,/MJ

e Calculation

— (97.05 — 11.26) gCO,e/MJ x 980 MJ/1,000 scf CNG
= 1,000,000 g/MT x $40/ MT = $3.36/1,000 scf CNG

10





Incentives

11





California Incentive Programs

Pilot == Demonstrations ==)
Early Production == Buy-down

Auction Proceeds (GGRF)

AB 118

— ARFVTP (CEC)
— AQIP (ARB)
Carl Moyer
AB923

Prop 1B

12






Current Status and Future Outlook
for NGVs in Japan

Yusuke Hirase
General Manager
Natural Gas Vehicle Dept.
The Japan Gas Association
/,May,2014

47 The Japan Gas Association





Progress of NGV Promotion in Japan

Accumulated number of NGVs < S
45000 r » z‘
| - 342
[ Passenger Cars 32/ 2 4
[ 324 >
I Light vans 1/
40,000 r 31 oo
[ Light Vehicles
28 37,117
B Trucks 0/
35,000 r ] Garbage trucks 27 34,203
] Buses 62
N .
L 30000 B Forklift, etc. 294
27,605
m
: -o= CNG Filling Station
25000 | o 24263
r
(]
i 20,000 r
N
G
v 15,000 r
S
82/
10,000 63/////
5,252
5000 r 3,640
2,093 E
0 \AA 1 1 1 | | | | | D

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

§¢ The Japan Gas Association





Reasons for the rapid introduction of NGVs
from 1999 to 2007

 PM emission from diesel vehicle was an urgent matter in

urban areas of Japan at that time.
« Tokyo Metropolitan Government conducted “Say ‘No’ to

dirty diesel vehicle campaign” in 1999-2000.
* There were enough subsidy for the introduction of NGV

from national and local government and trucking
association.

Governor of Tokyo Metropolitan
Gov. demanded to eliminate PM »
emission from diesel vehicle. Here

shown holding a bottle of PM.

&% The Japan Gas Association





Emission Standard for Diesel Vehicles in Japan

1994 1995 1996 1997 1998 1999 2000 2000 2002 2003 2004 2005 2006 2007 2005 2009 2010 2011

Eil:lg.lllrl{.Wh ----------------------------------------------------------------------------
4 B AkWh 1/9
PO 2 38e kM h
2 DWW h
0.7e/kWh
0027e/kih  D07erkih
F i 0.25 Wik 018 Wk
1/70
T A i SR SR S S S B

Standard for NOx has been tightened 9x and PM 70x in 15 years

% The Japan Gas Association
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New Key Challenges for Environment and Energy

AN . .
£ | Air Pollution

Global Warming

Energy Security

2000 2005 2010 2015

Energy Security and Global Warming are now
more important than Air Pollution

&% The Japan Gas Association





Lessons learned from Great East Japan Earthquake.

Long line waiting for A truck delivering relief
refueling at a gas station. supplies.

Energy diversification in transport sector is crucial.

h

Basic Act for National Resilience
(Disaster reduction and mitigation).

&% The Japan Gas Association





New strategy of JGA to promote NGVs

Our new strategy Is to introduce large NGV trucks for long
distance, inter-city transport because engine efficiency
Increase if NGVs are used at higher load.

Between Metropolis Metropolis B
: =

y Large size
NGV trucks :

Metropolls A
,,’»" y

Logistics bases [

---------- >\ "r;/
Middle or smal 3
NGV trucks i

1Logistics bases

&% The Japan Gas Association





JGA’s Promotional Activity (2011-2014)

T N

We own three HD CNG trucks (GWV 25t) and ask truck operators
to use them as trial.

Each operator uses it for 6 months to examine CO2 reduction
effect, economical benefit, drivability and so on.

Kyodo and HKS.

Participants

Nippon Express, Sagawa Express, &
Yamato Transport, Tonami Transportation,
Suntory Logistics etc.

ooo The Japan Gas Association






Results of JGA's Efforts

* Ministry of Land Infrastructure Transportation
and Tourism began subsidization scheme for the
Introduction of HD(GVW:25t/ class8) trucks and
refueling stations.

 |suzu Motors decided to produce HD
(GVW:25t/class 8) trucks from 2015,followed by
the development of LNGV and high efficiency
engine.

% The Japan Gas Association





Summary

The significance to promote NGV varies
by regions and era.

It IS Important to have policy makers
understand the importance and
significance of NGV promotion.

Public policy initiatives from government
are still not enough in Japan.

We need to ask for further support to
promote NGV from related authorities.

% The Japan Gas Association
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ASOCIACION COLOMBIANA DE GAS NATURAL

Colombia’'s NGV experience

Eduardo Pizano
President
Colombian Natural Gas Association

May 2014
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¢ Where’s Colombia?
NGV in Colombia
Participation in worldwide NGV

NGV conversion mechanism

Fuel prices and subsidies

NGV Markets: current and potential
Key components for a successful plan
Proposal to the National Government

Conclusions
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1. {Where’s Colombia?
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2. NGV in Colombia
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NGV Vehicles Service Stations

7,2% of the total vehicle fleet in Colombia are GNV cars

NATURGAS &5,





Participation in worldwide NGV

Tailandia
2%

Uzbekistan
2%

Italia
4%

Colombia
2%

NATURGAS .,





GNV conversion mechanism:

Average cost per conversion: USD$1,500
Actual conversion program: 50,000 venhicles/year
Voucher Fund: USD$37.5 ‘ TRUST
million per year
*Producer - Discount (0.40 — 0.50 us/kpc) l
*Gas Carrier - Discount ($4/m3)
«Distributor — Discount ($27/m3) Distributor
*Service Station - Discount ($27/m3) l
Conversion
Shops

USD$750 are financed with
NGV consumption

!

Voucher 50%: USD$750

NATURGA

ASOCIACION
COLOMBIANA
DE GAS NATURAL





5. Fuel prices and subsidies:

USS/MBTU
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Price differential between NGV, Diesel
& Unleaded Gasoline in Colombia*

—Gasoline +50%
== Dijesel +42%
— NGV

ASOCIACION
COLOMBIANA-
DE GAS NATURAL

NATURGA





5. Fuel Prices and Subsidies:

Diesel and Gasoline Subsides:

USDSbillion

SUPERAVIT ¢q5o

DEFICIT

< LN O N~ o0 (o)) o i N o
o o o o o o ] i i i
o o o o o o o o o o
N N N ~N N N N N N N
- 0.09
S_ i I I . I I I
2(00) - - 034 1 041
$(1.00) - :
-1.06 | -1.13
| } Creation of Fuel Price
$(1.50) 153 |
$(2.00) - -1.69 ’ Stabilization Fund -1.70
$(2.50) - -2.18
-2.45 "
$(3.00) - Total Subsidies 2004-2012:

NGV does not have price subsidies

USD$12.3 billion (current value)

NATURGAS .,





6. NGV Markets: Current and Potential:

Current Market :

25%

7

1,048 Mmcfd

M Residential

M Transport

i Industry

l Refinery

M Petrochemical
M Official

M Electric Power

Potential Market:

M Residential

M Transport

i Industry

M Cogeneration
W Autogeneration

4%

2%/ 0.5%

+1,392 Mmcfd

NATURGAS 2.,
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6. NGV Markets: Current and Potential:

NGV Market potential:

Current Potential Volume
Units Units (Mmcf/day)
Current volume:
BRT 321 16.736 39 90 Mmcf/day
Truck Trailers 23 138.000 207
Other Trucks 29 42.931 134 l
Garbage Trucks 4 2.192 6
Taxis 383,393 206 Potential volume:
476.132 811 Mmcf/day
Family Vehicles 3.558.980 220
TOTAL 476.509 4.142.232 811

Source: Ministerio de Transporte de Colombia, Universidad de los Andes

NATURGAS 2.,





11

7. Key Components for a successful plan:

General Issues:

Vehicles:
-Cost
- Technology

- Infrastructure

Government:

-Vouchers
- VAT

Colombian Issues:

Over-
supply
cargo
vehicles

NATURGAS 2.,





8. Proposal to the National Government: 12

A. Taxis & Family Vehicles : Conversion Program :

Average cost per conversion: USD$1,500
Conversion program proposal: 100,000 vehicles/year
Industry Support Government
USDS75 - VoucherTrust . Support
million USDS75 million
e Conversion
Distributor - Shop 5
>
S
L\
Would replac? 472,000 Certifier
gallons of gasoline per day

™ = 7 B @ ASOCACIO

DE GAS NATURAL





8. Proposal to the National Government:

B. Trucks: Truck Trailers, Garbage, BRT:

Price Differential Colombian pesos & %:

13

Brand Type Cost (incl. VAT) | NGV excl. VAT Overcost %
IVECO 65C14 GNV S 115.000.000 S 99.137.931
_ $31.637.931 | 47%
CHEVROLET NKR Diesel S 67.500.000
IVECO A160 E18 GNV S 270.000.000 S 232.758.621
: $91.758.621 65%
CHEVROLET FVR Diesel S 141.000.000
SCANIA Articulado GNV |S 870.000.000 S 750.000.000
_ _ $80.000.000 | 12%
SCANIA Articulado Diesel |S 670.000.000
MODASA Padron GNV S 450.000.000 S 387.931.034
- : $57.931.034 18%
SCANIA Padrdn Diesel S 330.000.000
T660 (52 TON -
KENWORTH S 370.000.000 $ 318.965.517
400HP) GNV $78.965.517 | 33%
KENWORTH T800 Diesel $ 240.000.000

ASOCIACION
COLOMBIANA
DE GAS NATURAL





8. Proposal to the National Government:

14

B. Trucks: Truck Trailers, Garbage, BRT program:

Average cost per voucher:

USD$ ?

Number of vehicles:

1,000 vehicles*

Industry
Support: -
UsSDS ?

*Would replace
50,000 gallons of
diesel per day

VoucherTrust

=

4

USD$? /vehicle

4

Vehicle owner

Govn’t
Support:
UsDS?

‘?\ lA == J ™~ A O ASOCIACION
\ \ e . " ww /7 "y COLOMBIANA
N I /1 % VA .‘\) DE GAS NATURAL
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9. Conclusions:

W

A. Taxis & Family Vehicles : Conversion Program :

Factory made NGVs are not available in Colombia.

Initial lack of an adequate regulation & control affected perception of
conversions.

Because of fuel subsidies, vouchers are essential to maintain dynamic
conversions.

B. Trucks: Truck Trailers, Garbage, BRT program:

Diesel is a reliable and well known technology.

Because of unwanted consequences of initial conversions, the are doubts
about NGVs performance.

Lower cost of NG is not sufficient to “start up” NGV dedicated vehicles.
Support in lower taxes and vouchers is required.
Credibility for resale

o | ASOCIACION
' A I J A COLOMBIANA
A~/ \) DE GAS NATURAL





THANK YOU

NATURGAS

ASOCIACION COLOMBIANA DE GAS NATURAL






AR Paper Transport, Inc
TRANSPORT, INC. Jeff Shefchik, President

-Headquarters in Green Bay, WI

-Currently operating 420 tractors

-Operations throughout Midwest & Southeast






PTI - CNG Accomplishments

» Purchased first CNG tractors in February 2010

» Running over 100 CNG trucks
» Over 9,000,000 miles

/IIIT
‘ PAPER
TRANSPORT, INC.





Availability of public fuel stations

» 701 CNG stations®
» 55 LNG stations®

» Both are growing quickly

*US Department of Energy website

/IIIT
‘ PAPER
TRANSPORT, INC.





Ease of use

» Minimal training
» No protective gear

» Even grandma can do it |





CNG is a lower cost fuel

» $2.29 - CNG
» $2.87 - LNG

» $.58 spread
$.18 based on LNG tax disadvantage

Source:
NGVtoday.org — October 2013

/IIIT
‘ PAPER
TRANSPORT, INC.





LNG boil off

» Environmental issue
» Loss of fuel $

» Creates issues for maintenance facilities

/IIl?
‘ PAPER
TRANSPORY, INC.





Weight

Diesel Truck CNG Truck
200 diesel gallons 140 DGE
1,450 Mile range 600 mile range

18,700 Ibs 19,700 lbs






Advantages of LNG

» Truck wheel base & aero dynamics
» Weight
» Lower capital cost of truck

N





PAPER
TRANSPORT, INC.

Jeff Shefchik

jshefchik@papertransport.com

920-491-2205

N
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Natural Gas Tractors

May 7, 2014

mumm Knowing you better





Kroger

e Largest Traditional Grocer
* Operate 2,700 Stores
* 34 Distribution Centers

1,200 Owned Tractor Fleet,
1,800 Third Party

e 24/7/363 Operations

@ The Kroger Family of Stores

High Miles, Local Delivery,
Hub and Spoke

Tight Behind Store Space for
Deliveries

Heavily Regulated On-Road
Applications

Qud om oo
HIHE
| S

mmmm Knowing you better






Kroger: Where it Began

* Alternative Fuel White Paper:

— Will Alternative Fuels Work in Our Heavy-Duty Class 8, On-Road
Operations?

 Fuels Considered:

— Natural Gas
— All Electric
— Hybrid Electric Fuel Cell

 Due to Cost and Range, Natural Gas was Selected for Further
Consideration

mmmm Knowing you better






Natural Gas Fuel

CNG

* Gasis Compressed
* Gas from Pipeline

 Compressed On-site, Stored
in Tanks

e Shorter Ranges

* Requires More Tanks
* Heavier Weight

* Longer Length Tractor

mm Knowing you better

LNG

Gas is Cooled to -260° F
Gas is Trucked in

Stored in On-Site Cryogenic
Tanks

Longer Ranges Than CNG
and Less Than Diesel

Lighter Weights
Shorter Length Tractor






Ideal Kroger Tractor Platform

mmmm Knowing you better

168” Maximum
Wheelbase

15,900 lbs.
Maximum Dry
Weight

1150 ft./Ibs.
Minimum Torque
400 HP

350 Mile Range

No Reduction in
Swing Clearance
No Decrease in End
User Performance
Minimal Impact to
Existing Operations
MUST BE SAFE






Length Constraints: Behind the Cab

168” Wheelbase = >20” Behind the Cab Clearance

Behind The Cab Systems

System Qty of Fuel Cylinder Cylinder

DGE Tanks Type Size Width
w/ Clearance

CNG 10
-
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*Need an Additional 7.5” Clearance for the Tank Housing Unit 6

mmmm Knowing you better






Length Constraints: Side Mounted

168” Wheelbase = >86” Frame Rail Clearance

Side Mounted Systems

System Qty of Fuel Cylinder Cylinder
DGE IERLS Type Size Length
w/ Clearance*

28
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*Need an Additional 10-12” Clearance to Access Tanks for Maintenance

mmmm Knowing you better






Range Constraints
Minimum 350 Mile Range

System Qty of Fuel Cylinder Cylinder System
DGE IENLS Type Size Length Range
w/ Clearance

e —
26" x 76" 86"
26" x 76" 86"

Weight Constraints
Under 15,900 Lbs. Dry

System Qty of Fuel Type of Cylinder Cylinder Tractor
DGE IENLS Type System Size Length / Weight

70 1 LNG SM  26"x76"  86” I/s 305 Lbs.
140 2 LNG sM 26"x76" 86" 415860 Lbs.

mmmm Knowing you better






Final Configuration

* Freightliner Cascadia
e Cummins 12 Liter ISX Natural Gas Engine

* Single Westport 119 LNG Gallon LNG Tank
 168” Wheelbase

— Required a Custom Exhaust
* One Automatic,
One Manual Transmission

mmmm Knowing you better






What if?

What if we could have had a longer truck, and had gone with a
range appropriate CNG package?

CNG 5 Tank Package:

— Weight: ~2,000 Additional Lbs.

— Range: 375 Miles

— Length: Minimum 185” Wheelbase

Result:
— Drop One Pallet Per Load
— Adds Millions in Operating Costs Annually to the Project

— Brings Total Project Cost to Just Under $13M for 40 Trucks and
Infrastructure

mmmm Knowing you better





CNG Ask

It’s not LNG vs. CNG,
It’s Natural Gas vs. Diesel,
and it’'s LNG OR CNG.

Kroger Continually Evaluates CNG as an Opportunity for our
Class 8, On-Road Fleet...

— 168” Wheelbase: 20” Back of Cab, 86” Frame Rail
— 15,900 Lbs. Dry Weight
— 350+ Mile Range

mmmm Knowing you better











Thank You

Questions?

mmmm Knowing you better






5 SaddleCreek

TRANSPORTATION

CNG For Heavy-Duty
On-Road Vehicles

Mike DelBovo
May 7, 2014






B G

Saddle Creek Logistics Services

@
Seattle
Warehousinglj ~contract
Packaging
Transportationld  Fulfillment Chic.ago @ Florence
Lexington @® Richmond
@® Modesto @&
Knoxville ValdCey
@ Los Angeles Memphis ® Atl.anta ¥ Charlotte
® iy s Dl Corinth ® ® ¢ @ Orangeburg
£y Birmingham @ Macon
® Waco ® @® Jacksonville
HattieSburg . Leesburg
@® Multi-Customer vy Lakeland

v.v Saddle Creek Regional Fleet

@ Dedicated ‘
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Why CNG at Saddle Creek?

Uiss
~,‘

* Reduces Our Dependency on
Foreign Oil (both)

* Improves Reliability & Limits
Potential Fuel Disruptions

« Safer ~ Never Spill a Drop,
Operates at Room Temperature

* Quieter at Idle (both)

» Exceeds Saddle Creek’s & Our
Customers’ Expectations for
Sustainability (both)

« Saves Money and Gives a
Strategic Advantage to Our
Customer’s

* Less Complicated

Powered By
Compressed Natural Gas

5 SaddleCreek

TRANSPORTATION





Sustainability Strategy for CNG

A matter of balance

The “right” thing to do

e For the company
e For the customer
e For the environment

The impact

¢ On the customer
¢ On the bottom line
¢ On the environment






Needed a Truck !

Generation 4 — 700 miles

S
SaddleCreek ' 3
TRANSPORTATION

Lakeland, FL

USDOT 1196553 x

§Saddle Creek

TRANSPORTATION






R S

Great American Green Ride

« First ever CNG cross
country trip for a for-hire
fleet

* Originating in Lakeland with
final destination in San
Diego at the RILA
conference

« 5800 miles round trip

e Saving 7,656 Lbs of carbon

« Utilizing Freightliner
Cascadia Evolution with 12

liter engine Ss

« Hauling westbound load for
P&G, eastbound for Lowe’s

21,000,000 CNG Miles as of May, 2014

addleCreek

TRANSPORTATION





| ROI | | LNG vs ‘ Environmental

| CNG Impact
Customer 7y | Idle ‘
Need :
Driver
Legall/ Impact |
Permitting
_— Government
| Timing Stakeholders |
Community Driver
Stakeholders Training
| Maintenance ’ Stocking
ili ' Partners | Multiple Parts
‘ MPG ‘ | Ability to Fill ‘ P
Station | Internal
| Infrastructure ’ Downtime Capability |






Jack B Ke]ley, Inc
since 1946 K

DANIAGE

GROUP, INC.

JBK: Bringing you over 4 decades of LNG.






1959 Helium Cylinder

vy
DIAANTLTAGE

GROUP, INC.

Jack B. Kelley, Inc.
since 1946





March 1961

vy
DIAANTLTAGE

GROUP, INC.

Jack B. Kelley, Inc.
since 1946





1994
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— A DIZANTAGE
Jack B. Kelley, Inc. GROUP, INC.
since 1946






1994

vy
DIAANLAGE

GROUP, INC.

Jack B Kelley, Inc
since 1946





Jack B. Kelley, Inc.
since 1946





AN ANTAGE

Jack B. Kelley, Inc. GROUP. INC.
since 1946






1996

vy
DIAANLAGE

GROUP, INC.

Jack B. Kelley, Inc.
since 1946





2001

R
DIANTAGE

GROUR INC.

Jack B. Kelley, Inc.
since 1946





2009

JACK B' KE . .INC.

Ry y

vy
DIAANLAGE

GROUP, INC.
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Jack B. Kelley, Inc.
since 1946






: DIANLAGE
Jack B. Kelley, Inc. GROUP, INC.

since 1946






KAG Operating Groups

Fuels Specialty
Delivery Group Products Group

* Advantage Tank Lines
* BXI

* KAG West

* Kenan Transport

* Klemm Tank Lines

* North Canton Transfer

* Petro-Chemical Transport

* DistTech

* Transport Service Co.

* Cryogenic Transportation

* Jack B. Kelley

KAG
Canada

* RTL-Westcan

KAG
Loﬁgistics Group

|

* KAG Ethanol Logistics
* KAG Logistics

vy
DIAANLAGE

GROUP, INC.






Merchant Gas Group

Jack B. Kelley, Inc. ¢
since 1946

Kenan
DIZANLAGE
GROURP INC.






©Rock Springs Muscatine

'Great Bend
*]

Albuquerque

Theodore
L*]

LaPorte :
Baytown

Geismar
@ Jack B.Kelley Terminals

© CTITerminals

Merchant Gas ey
DI AANTAGE

GROUR INC.






Merchant Gas Group Customers

= Applied Natural Gas Fuels APPLIED “

NaturaL Gas FukeLs, INc.
= CH IV Energy

= Clean Energy €D Clean Energy encana
= Encana = natural gas
= General Physics oy P
| U NTERMOUNTAIN'
n-termountaln as Company oo @
= Linde
= PDI/Welco Q)PROMETHEUSGHGF
gy -4;}13
= Prometheus
= Shell LNG @
=yl

DIZANTAGE

GROUP, INC.





Merchant Gas Group Fleet

= Tractors: 400
= Trailers: 404
= Drivers; 493

vy
DIAANTLTAGE

GROUP, INC.






KAG Today

= Largest Tank Truck Transporter
= Largest Logistics provider
= Delivering

= Fuel

= Chemicals

= Industrial Gases

» Food-Grade Products
= 6,200 Power Units
= 9,700 Trailers
= 300 Locations in 40 States
= 16 Locations in Canada

vy
DIAANLAGE

GROUP, INC.






L NG/CNG Tractors In Service

Location Type Number of Units
Phoenix, AZ LNG 15L 25
Tampa, FL CNG 20
Green Bay, WI LNG 11
Dallas, TX LNG 12L 10
N. Canton, OH LNG 12L 4  (auto transmission)
Azusa, CA LNG 12L 2
Fontana, CA LNG 9L __2 (port shuttle)
TOTAL 74
ey

DIZANTAGE

GROUP, INC.
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TRILLIUM
Work for You

Making

Trillium CNG
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THE INTEGRYS ENERGY GROUP

Integrys Energy Group (NYSE: TEG)
NG
Integrys:

Regulated Electric & Electric Transmission Non-regulated
Natural Gas Utilities Retail Services

Integrys
Transportation Fuels

J
e -
D. merican e integrys: TRILLIUMCNG

“ Making CIG Work for You

Upper Peninsula Power Company

MINNESOTA PE®PLES GAS EVO Trillium
-*}gfo\l/ggs(;}/ NATURAL GAS DELIVERY AMP Trillium

e. N@RTH SHORE GAS
’@ NATURAL GAS DELIVERY

TRILLIUM

WiNGA

Making CNG Work for You 2





TRILLIUM CNG — A TURNKEY CNG PROVIDER

Comprehensive CNG Fueling Solutions

e Fast-Fill, Time Fill, Public, Private and Semi-Public Access

e Full suite of commodity instruments — fixed pricing, cost collars,
forward hedge instruments, etc.

Compression Equipment

e High capacity refueling products, manufactured in the USA
e Temporary and Portable CNG stations

CNG and Facility Expertise and Services

* CNG station design, construction, operations & maintenance
* Transaction management services
* NFPA and local Fire Code and building upgrades

Capital Financing, Equipment Leasing & Grant Services

* Financing — CNG Stations and Vehicle Conversions Bl core services
 CNG Station Leasing B Vvalue Added Services
e Grant acquisitions for customers to offset truck and station costs

y I

WwiNA

Making CNG Work for You 3





US PuBLIC CNG REFUELING STATIONS
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US CNG refueling infrastructure:
— ~ 1,360 CNG refueling stations in the US, around half are public access
— New public access CNG stations outpacing private stations by about 2:1
— Market expected to add between 200+ stations per year through 2020

TRILLIUM

Wl NaA
Making CNG Work for You 4’





PuBLIC ACCESS CNG STATIONS BY PROVIDER

Percentage based on total # CNG Stations

TCNG 6%

US Oil (Gain) 1%

Questar 0%

Love’s 1%

Kwik Trip 2%

\OnCue 1%

Others 75%

TRILLIUM
e DOE Alternative Fuels Database as of 12/2013: contains ~1,300 Public and Private CNG Stations

Making CNG Work for You





NGV INFRASTRUCTURE PROVIDERS
HD CAPABLE SITES

Total # (o\'[]] Prlvate

TCNGW) 68%
Clean Energy 193 151 30% 42
US 0il (Gain) 9 9 89% 0
TruStar No Data
Questar 3 2 100% 1
Fueling
Love’s 12 12 100% 0
Kwik Trip 22 22 95% 0
OnCue 86%
e [ e | T
Stations Stations
Pilot 100%
TA Petro 0 0 0

Newer market entrants are building for the HD sector

TR“'L"JM (1) Includes AMP Trillium and Trillium HD stations, actual data

) Wi NNA Source: DOE Alt Fuels Data Center — Dec 2013G) 6 (2) Sites in operation 4Q 2013, # of LCNG stations is unknown
Making CILC Work for You (3) DOE Database contains ~1,300 public and private stations





GROWING PUBLIC ACCESS INFRASTRUCTURE
CNG & LNG

Public Access NG Stations - Source NGV Today
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8/1/2013 9/1/2013 10/1/2013 11/1/2013 12/1/2013 1/1/2014 2/1/2014 3/1/2014 4/1/2014

==¢=CNGQG Public Access = LNG Public Access

TRILLIUM
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PUBLIC ACCESS CNG GROWTH PLANS

30

25

20

15

10

Planned Public Access CNG Stations

0

Planned Public Access CNG Stations

Source-US DOE AFDC

26
13
3 3
Trillium CNG Clean Waste Mgt. Love's CNG Fuels CNG 4 PSNC Quasar
Energy Inc. America

TRILLIUM

WwiNA
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TRILLIUM CNG REFUELING CENTERS

TRILLIUMCNG
Making (i Work for You





MEETING CUSTOMER REQUIREMENTS

HY-C Compressor

" Price

= Speed of refueling

= Reliability

At the heart of the Trillium CNG compression
system is the most efficient gas compressor
technology currently available. The linear acting
hydraulically driven gas intensifier delivers 93%
efficiency at delivery pressures.

= Gas quality
The HY-C has established the lowest delivered
cost of compressed gas in the industry, and has

proven durable and reliable with 18 years of daily

field operations.
TRILLIUM

WwiNA

Making CNG Work for You 10





=
CNG REFUELING OPTIONS FOR CUSTOME

Public Access

Private Station Station

Can | get 5 good
price on fue|?
Sizeable sjte :
2
Time to builg Can [ use my fueling
card?
Site space
requirements

Will the site fit my
vehicle?

TRILLIUM

11
Wl NNA
Making CNG Work for You





PUBLIC, FAST FILL STATION

TRILLIUM

WiNGA

Making CNG Work for You






PuUBLIC PRIVATE HYBRID
FAST FILL STATION






PRIVATE, FAST FILL STATION

TRILLIUM
CNG

Making CNG Work for You






TRANSIT, FAST FILL STATION

TRILLIUM

Wl NNA
Making CNG Work for You 15





PRIVATE TIME FILL STATIONS

TRILLIUM

il Y.
Making CNG Work for You 16





COMMERCIAL CNG REFUELING OPTIONS FOR

FLEETS

= Refueling Center Options:
— Public access CNG station
— Private CNG station
— Public / Private Hybrid

= Commercial Refueling
Arrangements:

— Base or Anchor Tenant

— National or Regional Fleet
Pricing

— Renewable Gas Supply
Options

Trillium CNG - the smart choice for HD CNG Fleets
TRILLIUM

WwiNGA
Making CNG Work for You 17





AVAILABLE CNG AND LNG RESOURCES

Resources for Natural Gas Transportation & Infrastructure:

N o R W e

TRILLIUM

WwiN
Making CNG Work for You

NGV America - http://www.ngvc.org/
DOE alt fuels data center - http://www.afdc.energy.cov/fuels/

CVEF - http://www.cleanvehicle.org/index.shtml|

CNG Now - http://www.chgnow.com/Pages/information.aspx

CNGPrices.com - http://www.cngprices.com/
GNA - http://www.gladstein.org/
Trillium CNG - http://www.trilliumcne.com/

18



http://www.ngvc.org/
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THANK YOU

Bill Zobel
VP Market Development & Strategy

wazobel@trilliumcng.com

www.trilliumcng.com
760-590-3420

TRILLIUM

WiNGA
Making CNG Work for You
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Galileo’s Vision GALIj

To be the most innovative company in alternative energy and natural gas
solutions, supplying reliable and high quality products.
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Microbox

Up to 2,000 SCFM
Compact footprint

All equipment housed in explosion-proof steel
container including dryer

EnerSave™ energy management system
reduces demand charges
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est and Highest Use for Biomethane

'»‘.
Il
REDUCES

GHG EMISSIONS BIOMETHANE

RENEWABLE
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SUITABLE FOR ALL

VEHICLES

o=

EXISTING
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Created by @%@ Clean Energy® the leader in natural gas transportation fuel.





cing and Economics
ear Natural Gas Spot Pricing Vs. RNG Production Cost

RNG High Preduetion
Cost Estimate

RNG Low Predustion
Cost Estimate
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How Do We Make RNG Work If it's More
Expensive than Natural Gas?

Iii

Cost of Production Natural Gas Price Green Premium Diesel

©0

Renewable Fuel Standard

Lew Carben Fuel Standares

o

Corpoerate Sustainability

n

N

o
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. Advaneed Biofuel : Cellulesie Biofuel
B conventional Biafuel
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ewable Identification Number Price
Vehicle Revenue Opportunity
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Renewable Fuel Standard
RFS2 Proposed Rule Changes

RNG Coalition on Proposed Rule Changes:

Support new definitions of biogas, renewable CNG and
renewable LNG

Support recognizing biogas from landfills, sewage, wastewater
treatment plants, waste digesters and manure digesters
Oppose “Producer” of renewable CNG/LNG is company that
compresses or liquefies the gas and distributes it as
transportation fuel

Recommend clarification on pipeline delivery by exchange






' Low Carbon Fuel Standard (LCFS)

GHG Emissions Calculations

$8MM
CA LCFS
Credits
Sold to

Date

95G 68G 13G -15G

ULTRA LOW COMPRESSED FROM FROM
SULFUR NAT GAS LANDFILL DRY AD
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Low Carbon Fuel Standard
Proposed ARB Changes

« Mandatory Reevaluation of All Cl Pathways (First Generation
vS. Next Generation Fuels) ARB should not reevaluate old
pathways

« Smoothing the Compliance Curve ARB should implement law
as soon as it legally can without any “smoothing”

 Potential Use of New GREET Model Should be optional for
approved pathways

« Cost Containment Mechanism No cap without a floor — Green
Credit Reserve could make this unnecessary

The Market Needs Regulatory Stability not Regulatory
Perfection

4





Low Carbon Fuel Standard
Market Functionality

e Creating liquidity in the LCFS: small credit generators struggle
to find buyers

« Market needs transparency and price stability
» Voluntary price reporting, little volume data, no rational basis to determine
market price

. LCFS Cost Containment Mechanism/AB 2390

Feasible price floor and ceiling for LCFS credits with guaranteed liquidity at
minimum and maximum

* AB 2390 (Muratsuchi): Green Credit Reserve good for generators and
obligated parties

» Key is sending right signal to market — what price is the right price to
Incentivize new fuel production?
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Carbon Credit ($/MT) (1/1/2013-3/24/2014)
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'Biomethane Availability

)

2014 Potential
o1 Potential US | 122 Million Ethanol

Gallons

Biomethane Production

« Growing demand for biomethane as renewable CNG, LNG
and electricity

« Demand for biomethane will exceed availability in the short
term

« Success of RFS2 and LCFS programs in California and
beyond will drive new projects






Corporate ‘ Fleets Exploring
Sustainability | Natural Gas Fueling
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2014 The Year in Redeem

Demand Milestones:

» Fixed term agreements to supply Redeem to fleet customers
» 14 million gallons delivered as vehicle fuel in California in 2013

Supply Milestones:

« Commenced operations of North Shelby
* Registered 11 new biomethane supply sources with EPA and
CARB
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First industrial Power-to-Gas plant: Audi e-gas plant in Germany






First observations...

» Natural gas is a big business, but not yet in the transport sector

> Big run on new exploration technologies rather than on really
sustainable, renewable solutions

> Focus still strongly on fossil sources and on traditional consumers
(power generation, industry, homes, fleets - no passenger cars)

Audi future lab: mOb“,'i,ty:_., Audi /-\rf—\(e/-\r
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Global trends and general constraints

Political framework

N } ~/ B ‘

A\\

Climate change

Challenges
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The Audi Life Cycle Assessment
Scope of complete-vehicle assessment

» What is alife cycle assessment?

Raw material

well-to-tank

Semi-finished products Movement-> pipeline Recovery of energy and
Transport = refining raw materials
Components Provision of fuel

Input Output
Energy Emissions
Waste

Raw mat.

FIRESESTS,

Audi Jl\" ( ‘("
e

Audi future lab: mobility
e Vorsprung durch Technik %
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Audi considers the complete lifecycle of mobility concepts

Recycling

Production Integrated

=
view
Vorsprung durch Technik % .
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Fossil fuels Biofuels

Audi future lab: mobility

Audi \ 1)
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. Integrated appg

‘ Audi
Vorsprung durch Technik

Audi MediaServices

“When we speak about sustainable mobility,

we have to look at the entire energy balance”,
says Rupert Stadler, Chairman of the Board of
Management of AUDI AG. According to him,
Audi’s task is not only to build cars but to ensure
their sustainable use by the customer.

“Electric cars from Audi must be powered by electricity from
a sustainable source. This is why we are promoting solar and
wind power installations.”

ergy production until 2016

>> What happens to the electrical energy that is
not needed directly?





Despite ideal grid coverage, renewable energy supply needs

very large storage capacities

Residual load after applying load management and pumped hydro storage (scenario 78% renewables)

60 T T T T T T T

10| Deficit
oo

20
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Surplus

-120

T T T

Capacity and power
Pumped hydro today

1 1 1

0
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Oct Nov Dec

| Balancing is necessary!

Surplus: -187.7 TWh

Deficit: 43.5 TWh

>> Gas storage facilities have 3,000 times the capacity of all pumped storage facilities in Germany

—_— .

= Audi (|
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Storage capacities in Germany

Pumped storage, batteries:
app- 0.04 TWh,,

Capable of supplying Germany for: < 1 hour

E-Mobility:
max. 45 million cars @ 10 kWh, = 0.45 TWh,,

Capable of supplying Germany for: 6 hours

Gas network:
220 TWhy, ~ app. 130 TWh,,

Capable of supplying Germany for: 2 months

2> The gas network can store energy in the form of methane
and accept excess volumes for many weeks if necessary

.
Audi (0 (0
Vorsprung durch Technik % I i





ETOGAS]

smart energy conversion

MT | BioMethan®

Gassufbereitungs-Technologie
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CO, neutrality for e-tron and g-tron (C

H,

AVAATATATATAT AT AL 2 YA »
A T R A 20 2 2 B B \. i' =

L \ Electrolysis,
i 6.3 MW,

\\\\\

ppppp

from atmosphere
or

co, _ biogas plant

- sewage farm

Natural-gas vehicle
CO,-neutral operation of
CNG vehicles
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Power-to-gas: coupling the electricity and the mobility sector
Functional principle of the Audi e-gas project — where does CO, come from?

“w ||| /] electricity

&

i

electrolysis |

Natural
gas grid

.
Audi’s first plant:
CO, comes from biogas plant

CO, could also be used from
power production, cement
industry, steel industry,
chemical processes...

.....................

e bl el =

Audi . __,_,“
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Audi e-gas plant in Werlte (Germany): Production started 12/2013






Overview Audi e-gas plant

Elektrolyse

Clactrofysis

ETOGAS

Gaseinspeisung
Cas feed-in

EWENETZ

Getordert durch:

B Gasaufbereitung

* NCAEMENEtarm mit Aminwasche
fir Umwelt, Naturschutz Gas pracessing with smine ing ’
und Reaktorsicherheit o R \
% Engineering Warmekonzept CO,-Bereitstellung Koordination Gesamtprojekt
MT | BioMethan Engrmaring Heal MangeImInt (onceph €0, supply Cverall preject coordinazion

aufgrund eines Beschlusses MT | BioMethan" EWE ETOG

des Deutschen Bundestages

Audi
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Details of the Audi e-gas plant in Werlte (Northern Germany)

= . £ -

Electrolyzers (3 x 2 MW) Methanation Unit

Audi 7 TR
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Strompreis

mmm Betriebszustand

Simulation: How would a PtG plant run in function of prices

at the electric power spot market?
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» Running especially at night and during the weekends

» Making use of times of low demand and ongoing renewable energy production

» Turning on/off 33 times in one month






The new Audi A3 Sportback g-tron

> Production since
December 2013

> Available in EU
markets

> 1,4 litre TFSI
(DI Turbo)

» 110 hp

» 200 Nm /1400 rpm
» 123 mph
»25.900 €

Audi i
Vorsprung durch Technik





Audi A3 Sportback g-tron

> First CNG Audi
(based on the MQB platform)

> High efficiency:
3,2-3,3kg /100 km
(88 -92 g/km)

> Bifuel concept:
Range on natural gas > 400 km
Range on gasoline: ~1000 km

» Market introduction: Febr. 2014
(only EU)

Audi [ : : ]
Vorsprung durch Technik





Dedicated CNG platform: Engine, ,,Omega“ rear axle, package

e R Audi (TS E‘ )
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Greenhouse gas footprint of different drivetrains and
fuels in the compact class

Mileage: 200,000 km

CO,-equivalent

Fuel production (well-to-tank)

Il Vehicle use (tank-to-wheel)

[g/km] Il Vehicle production
e - 85% CO,
(well-to-wheel) .
Gasoline CNG with BEV BEV
fossil NG with cower mix) ety
natural gas wit )

biomethane CNG with

(corn) Audi e-gas

(wind-produced
electricity)

Audi (1) 1) 1) )
Vorsprung durch Technik % .





Ideal supplement: CO,-neutral mobility for short and
long distances

e-power e-hydrogen e-gas
(e-tron) (HFO) (g-tron)

Audi e-gas project:
» CO,-neutral mobility for three engine concepts
> Fuels from renewable energy sources, CO, and water

» Impulses for expanding renewable energy sources





The Audi e-gas project helps to tackle important challenges of
the future in the mobility and the energy sector

CO,-neutral energy for »Energy turnaround“
extra-urban mobility (Storage of renewable energy,
control of power grid)

Residuallast bei idealem Netzausbau

Oberschiisse: -187,7 TWh

Defizite: 43,5TWh

Audi )\ ()
Vorsprung durch Technik 4





Conclusions

Methane is a universal energy carrier with different climate neutral options

The natural gas infrastructure is a crucial element for the introduction of
renewable energies into the electric power grid (back up power, flexibility,
storage, ...)

Power-to-Gas is the only available technology of high capacity for long term
storage

Mobility is the strongest driver for a positive PtG business case
CNG vehicles are a big issue for Audi and the Volkswagen Group

CNG infrastructure should be improved in order to make more renewable energy
possible in the mobility sector

The Audi e-gas project opens a door to renewable hydrogen for transport

=
Audi 78
Vorsprung durch Technik W i S
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Reinhard Otten | Sustainable Product Development | AUDI AG

reinhard.otten@audi.de






Sysco Food Services
Bob Kidder
Director of Flet Facility and Maintenance

i Good things
P (s dco
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“ereq p, Clean Liquid ™"

Natural Gas for Food & Beverage
Distribution





www.gladstein.org

» Sysco LNG Program Overview
* The Planning Process

* The What and Why of LNG

* Making it Work
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LNG Program Overview

Good things

come from

Broadline Companies

Custom Meat-Cutting Locations

Hotel Operating Supplies Locations
% Specialty Produce Distributors
¢ SYGMA Systems Distribution Facilities
A Fold-Outs in Progress
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Sysco Level | Food Service Provider

American

Red Cross

CALIFORNIA EMERGENCY
MANAGEMENT AGENCY

ORNIA DEPARTH s
EALE RN & FIRE PROTE T OF
O Tioy

CITY OF RIVERSIDE
FIRE DEPARTMENT
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Sysco' s LN

« Two 15,000 gallon LNG storage tanks
* One to start (can support 30 — 50 trucks)
* One for growth (can support another 50 trucks)

 Refill bulk LNG tank every 3 to 5 days
 Fueling on fuel island

 Very typical installation

« Similar infrastructure at Sysco LA (Walnut) and
Sysco Riverside facilities

« Similar to many other fleet fueling facilities
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£ LNG Tank & Process Equipment
%~ (15,000 gallon + pad for 2" tank) P&

- "
T »

LNG and Diesel Fueling Islands
N (under canopy)

S
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LNG Tank & Process Equipment
I (15,000 gallon + pad for 2"¢ tank)

LNG Dispenser
2 K #

Station designed for simultaneous fueling of Dual-Fuel trucks
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The Planning Process

* |dentify project partners and those that understand the
technology and can help

* Vendors (engine, truck, station, consultants)
« Government agencies and elected officials
 Coalitions (Clean Cities, Natural Gas Vehicle, etc.)
« Community groups

* |dentify your long-range goals & needs for the project
* Number of trucks

* Type of fuel based on space, range and weight
requirements

* |dentify public funding opportunities; try to match
funding program timelines with the project's timeline.
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The Planning Process

» Meet with local officials and public agencies - let them know your
plans

« From the start, work to gather public/political support for the
project

 Fire department is key

« Building department appreciates 101 debriefing in the beginning

« Other permitting authorities, including environmental permit
requirements

« Funding agencies (Air District, State Energy Commission, Local
Legislative Reps.)

 Involve the company from the beginning. Often this will allow for
greater internal support for the project and will reduce the number of
negative/fearful employees during the implementation phase of the
project.
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'LNG Fuel Station

' .
LNG Pump
Bulk Tank (not visible)

e afpll®
% N

LNG Dispenser

L/

Safety
Equipment

Containment Pit Trailer Offload
Station
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Design Components: Overview

* LNG storage tank
« Tank containment structure
 Offload and dispensing pumps
 Vaporizer for pressure control
* LNG dispenser
 Redundant safety systems:

« (Gas detection

 Fire detection

 Emergency shut-off devices
 Station controls






www.gladstein.org

« Permitting requirements are well-
documented Iin the regulations

 Plan check and review are standard:

* Planning / Environmental
e Structural

* Electrical

* Fire

* Mechanical
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What is LNG?

 LNG is natural gas, only in cryogenic form

« Itis the same product that is delivered to our
homes and businesses by pipeline

 LNG is produced by cooling natural gas to
-260°F

* LNG is a clear, un-odorized, non-toxic, and
non-corrosive, cryogenic liquid

« Natural gas is lighter than air; spilled LNG will
quickly evaporate to the atmosphere

« 1 gallon of LNG weighs ~ 3.5 Ibs (about Y% that
of a gallon of water or diesel)

« Density of LNG = 29 Ibs/cubic foot (Y2 of water)
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« When natural gas is “liquefied,” it reduces the volume of
the gas 600 times compared gaseous natural gas at

ambient pressures (you can therefore get a lot more of it
on a truck)
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« Trucks use LNG to maximize vehicle range while
minimizing the addition of weight to the truck (as it

restricts payload capacity and thus revenue) and the
amount of “real estate” taken up by tanks
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Is LNG Safe?

« Sysco prefers LNG because of the lower pressures
« Flammability Range: Only between 5% to 15%

Upper Flammability Limit (UFL): 15% natural gas

Lower Flammability Limit (LFL): 5% natural gas

« LNG ignition temperature is 1,076°F (gasoline
is ~ 536°F; diesel ~ 495°F; LPG ~ 878°F)*
« LNG will burn back to the source
* LNG burns with a lazy flame (like a Sterno can) A
=

* http://www.engineeringtoolbox.com/fuels-ignition-temperatures-d_171.html
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Making it Work

*Training
—Start Early and Repeat
—Include Vendors
Partners are Key
* Tank Failures

*Gaps Iin Product

www.gladstein.org

General Physics Corporatio

www.gpworldwide.com
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Sysco Food Services
Riverside, CA

Questions?
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GOLDEN EAGLE

DISTRIBUTORS, INC.

CNG Lessons
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CF Company Background

e Beverage Distributor covering roughly
half of Arizona for Anheuser-Busch
InBev and all of the state with other
beverage suppliers.

o 7 Locations — 4 Warehouses
e 350+ Employees

e 75 Delivery Power Units

e 200 Small Service Vehicles





C¢ Decision Points for CNG

e Fuel Bills Steadily Rising

e Diesel not as “eco-friendly” as
we wanted to be

e Heavy dependence on foreign oil

e Looked at a variety of
alternative fuels





C7Z  Alemnative Fuels Considered

* Bio-Diesel

- Straight
Vegetable Oil

* Propane

- Hybrid





CF Research Resuits

CNG emissions produce...
— Less particulate matter
— Less nitrogen oxide

— Provides a reduction in greenhouse
gas emissions when compared to
diesel engines

— Sourced in the U.S.
— Could be “"Green” and save money.





CF Partnership

e Overall project took over 2 years of
research and due diligence

e It couldn’t have been done without
the following partnerships...

e Ryder...

e Trillium CNG...

e Clean Cities...

e Southwest Gas... (utility company)





CF Economic Comparison
- Expectations

- Delivery vehicle leases
would go up by 20%.

- Cost of fuel would go
down by 40%

* Vehicle maintenance
would go down by 10%





CF Economic Comparison

- Reality (Comparison of 2011
to 2013)

- Vehicle leases have gone up
21.17%.

* Fuel costs have gone down
48.4%.

- Maintenance has gone down
35.8%.





CF Economic Comparison

Combined annual savings on
truck related costs.

$43,630
4.6%






C¢ Actual Savings

e Does not include royalties for sale of fuel
to the public.

e Additionally, we have been featured in
local and national articles, won Tucson’s
Greenest Company, won several Fleets

of the Year Awards, been entered into
the Congressional Record for our CNG

project, etc...
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C7Z  Golden Eagle - Tucs

Trillium CNG Station:
— Public access
— High volume fill rates — 12 gge/min

J
J
T
o





28 “Mini-Bulks”

UL e

8-

-






CZ 48 Bulk Trailer on TA CNG.Tractor






CF Hurdies/Lessons Learned

e Build really good partnerships...

o Expect everything to take longer than
you would like...

e Do not include incentives/credits In your
economics, let them be “extra”...

e Getting permits/passing inspections on
the stations was harder than expected...





CF What's Next?

\

Working with the local gas utilities and respective cities
on gas infrastructure at 2 additional locations.

Considering the possibility of remote fill stations
utilizing storage tanks without being connected to gas
lines (where there’s not enough available line
pressure or capacity).

We're looking at several additional types of CNG vehicles
for our mid-sized and small vehicles. Our experience
iIs that small vehicle conversions are still too costly to
create any kind of ROI.

Considering adding other alternative fuel solutions to
expand our “Clean and Green” savings initiative.





c?

e Questions?

o Thank You!

0&A






XPO
Natural Gas for

Food & vera
Distribt :
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Who is ABI? 2 80 A

J@E @KIS ARTOIS

43B+ annual revenue

Big Market Share Across Globe:

» US 47%o
» Canada 40%
» Mexico 58%
» Brazil 68%
» Belgium 56%

Dream. People. Culture.
» Dream BIG

» Consumer first

» Keep it simple

»  Control costs ﬁ K”‘%G .
» Lead by example ””ng @h LOWENBRAU

ORIGINAL

» Better World!

©Anheuser-Busch InBev





North American Zone Footprint

N
&
N
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ée US Breweries (12)
ﬂ CAN Breweries (6)
@ Dist Centers (5)
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US Transportation Profile

OTR / BRO:
Dedicated Fleets:
Intermodal:

Rail:

©Anheuser-Busch InBev S—






Emission Redt

Strategies






Multipart “"Better World” Strategy

Integrate alternative fuel carriers into OTR profile
(lanes with infrastructure bid carved out in annual bid)

v

» Increase truck to intermodal conversions
(more than doubled volume in three years to 32K loads annually)

» Payload Optimization
(scale-back process, rail double stack, weight & rate bid)

» Shipper Collaboration & Backhaul Improvement

» Develop strategy for alternative fuel utilization at US
breweries and DCs (550+ tractor fleet)
.

ABInBev

©Anheuser-Busch InBev





Alternative Fue
Conversion

Approach and Leari






Key Conversion Steps

» Analyze alternative fuel options (CNG, LNG, etc.)
» Fuel Selected: CNG (based on cost)

» Analyze network for conversion opportunities
» Savings: Fuel likely 50% of diesel cost — market specific

» Costs: Price DOUBLES for tractor with same tank capacity
Weight increases reduce payload, create more loads
MPG 15-20% LOWER, but real comp is FSC peg

» Infrastructure: Fueling locations and backups (home and away)

o

ABInBev

» Incentives: NOT considered in conversion models

©Anheuser-Busch InBev





AB Dedicated Fleet Conversion Model

Mid-Contract Operator Pricing

+ MAJOR consideration
“a truck is not a truck is not a truck”

» Provider proposes revised contract
options depending on new spend

CNG Gal CNG Tractor
» Develop a detailed tractor spec

« Anchor-tenant Option
(Watch weight from tanks, useful life)

« Fuel-Card Option

Fixed or Floating rate vs. NYMEX * Provider buy / lease, AB buy / lease

(WATCH INCENTIVE RULES)

+

Location Specific Incentive Funding
NOT INCLUDED IN BASE CASE





Prepare Your "Reasons to Believe”

» Where is your risk and how do you mitigate or eliminate it?

» “Prove Your Case” Challenges from Execs:

» “What does the maintenance look like on CNG vs. diesel?”
- Dedicated providers handle all maintenance now, no AB visibility
- Unknown true maintenance profile on new 12L engine on similar use case

- Full-service lease option selected for first implementation
(higher cost, but limited cost surprises)

» “What's my risk and opportunity on CNG vs. Diesel Spread”?

(biggest driver of savings)
.
ABInBev
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CNG vs. Diesel Spread - Less Volatile
Price at the Pump

TAXES

DISTRIBUTION & MARKETING
REFINING

Diesel >>
i
Raw fuel price comprises
47% less of the
pump price resulting in
TAXES fewer market-driven
price fluctuations
CAPITAL RECOVERY & MARGIN
CNG >>

DRYING AND COMPRESSION COST

l | 5\ S

ABInBev
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CNG vs. Diesel Spread - Extended Supply

100 Years+ of CNG
Availability with North American
Shale Fields

erooucrion ' 339,
reserves 499,
| o 154%

“Technically Recoverable”
i

TAXES

CAPITAL RECOVERY & MARGIN

DRYING AND COMPRESSION COST

NATURAL GAS COST 20%
- $5.00 +

$4.50 +

$4.00 +

$3.50 +

Introduction of shale .
fracking process in mid 2000s _ __
essentially decoupled natural gas prices b1 Tt otage hydrofraring
from petroleum based products (Barnett Shate; TX)

Costbasedon gasoline
palion equivalent (GGE)

©Anheuser-Busch InBev






Fuel Cost Projections — CNG vs. Diesel

$ per DGE

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

$0.00

Nat Gas / Diesel Fuel Price Differential

— Diesel — NatGas — Differential ENERGY

Energy Efficiency &
Renewable Energy

Differential predicted to be stable for decades to come

The conversion risk is really only for the savings period (5 years)






Results






The Case for Houston, TX

Fleet Profile: AB Tier 1

Delivery

e Fleet Type: Dedicated :
2 Hotspots
e Tractors: 60+
e Fuel: 1.5M+ DGE / year ®
e Miles / Year: 9 M+
AB Houston
Implementation Tollgates:
* Existing Solid in TX Triangle
Infrastructure: 3 stations < 5 mi in Houston
. . . . B
e Business Case: Significant Savings £ P\
Anticipated pajpne o @ tong:':awv. = %
with Margin for Error PO fuiein! (g
BEFORE INCENTIVES (R
Bvowr?wood Waco Nacoggoches
A LUQ(IH
Brady K|I!:een Crodken
Temple @ ohidt
Geonadtown 4 Hunloswlle ‘ D R‘f‘
Cedar Park 5 ¢Round Rock Co|?ege =
Barton Creek - pation C°"ES°° C’L,::

Habitat Preserve Qo\us"n

CNG-Fueling

Q

Beaq:nont

£ Spring

o Lockhart Houston
s “00. Baytopn

o Southeast

Port Arthur

l
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Looking for Partners!

» AB is nhow evaluating fleet conversions in
St. Louis MO, Columbus OH, and Oklahoma City, OK

Have infrastructure or looking to convert?
We should talk!

» Are you a fellow shipper looking to reduce empty miles?
We should talk!

» Do you operate an alternative fuel dry van or reefer fleet?
We should talk!

i

ABInBev
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Questions
and
Comments

eeeeeeeeeeeeeeeeeee






ACT Expo/NGV






Waste Management...

Diesel engines changes

» 2004 EGR (Exhaust Gas Recirculation )

+2006 Reformulation of Diesel Fuel ( Ultra Low Sulfur)

+2007 Addition of Diesel Particulate Trap (requires annual maintenance)
20010 Addition of Catalytic Converter and Ammonia Based Urea System

Result

2010 Catalytic converter and DEF tank
(ammonia based urea...a.k.a., diesel emission fluid)

ENGINE PARTICULATE REDUCTION | NOx REDUCTION
e CGR Same system as 2007 ATO P to0 2010

w @

WASTE MANAGEMENT

Why Natural Gas?

Advantages
Complexity of Diesel emission technology

WM had 10 years of experience with natural gas
engines

Development of “hydrofracturing” technology in
past 5 years / Discovery of “shale plays” creating
abundance

Reduction in greenhouse emission

Waste Management produces high methane
content fuel from landfill gas

Fuel cost, IRR/ROIC, organizational support

Disadvantages

Single source suppliers (engine, compressors,
station construction, etc.)

Technician training
Garage facility upgrades

Lack of availability of scalable natural gas fueling
station options technology

THINK GREEN?





WM’s Fleet Goal: Reduce emissions and
increase fuel efficiency by 15% by 2020

= WM will replace 80%-90% of new class 8 vehicles with natural gas trucks
= We will purchase ~900 natural gas vehicles each year

m  We will build ~12-15 natural gas fueling stations each year
(Currently WM owns 61 Natural Gas stations)

m We are investing in publicly accessible fueling stations at many sites (18 locations)

WASTE MAI\IAGEMEI\IT® THINK GREEN?





%xSmarrWay» model utilized for GHG reduction

@
WASTE MANAGEMENT

Internal Metrics
Tool: Truck
Display Option #3: By Truck Class

Report Year: 2012
Partner: Waste Management

%\SmarrWay*
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Eye on Safety...

= Visual and audible
methane detection
alarms

®  Electronically controlled
rollup doors connected
to methane detection
system

®=  Radiant heater upgrades
were necessary

w @

WASTE MANAGEMENT

THINK GREEN?





Infrastructure is critical to delivering a high ROI

m®

WASTE MANAGEMENT THINK GREEN?





October 21, 2013

Waste Management Fuels Fleet with Landfill Gas

Waste Management is building a facility that will create pi
ready natural gas from its Milam Landfill in Fairmont City, Il

The processed renewable natural gas will be injected into the
pipelines of Ameren Illinois for withdrawal at other locatio
including some Waste Management facilities. Once there, it
be used to fuel truck fleets and other equipment that run on
compressed natural gas (CNG).

Waste Management is calling the plant the Renewable Natur
Gas Facility and expects it to begin delivering gas to the
pipelines in late summer 2014.

Landfill gas is a renewable source of energy endorsed by EPA
an alternative to fossil fuels. It's produced as waste naturally

decomposes inside a landfill. Once captured, the gas is filtered
and compressed and can be used to fuel an engine or a turbine
generate electricity.

At the new Renewable Natural Gas Facility, the landfill gas
be further processed to produce pipeline-quality natural gas.

The facility will also reduce on-site landfill emissions. Because
the gas will be treated, rather than burned onsite, Waste

Management anticipates about a 6o percent reduction in
emissions of carbo

onoxide, nitrogen oxides and parti

m®
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POWERED BY.

Transport Partnership

U.S. ENVIRONMENTAL PROTECTION AGENCY
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TRANSPORT INC.

Agenda

Company Profile
Locations

LNG Initiative
CNG Initiative
Considerations
Myths
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TRANSPORT INC.

Profile

15 Terminals serving 48 states
450+ Trucks, 700 Trailers

Bulk liquid / Dry Bulk on Highway
6 LNG trucks 6 ISX G (11.9)

94 CNG trucks ISX G (11.9)

Plans for expansion of our fleet to Natural
Gas...Multiple projects in process...109+ NG trucks
on order ( will exceed 50% of the fleet)






TRANSPORT INC. \ *Terminal Locatio/
CNG Terminal

* LNG Terminal





S S

Peterbilt LNG Tractor

)
USDOT 29738 gy

www DILLONTRANSPORT com

SEEAPER ABUNDANT AMEHIGAN

First Effort

PB 384 LNG 9L
- Range 350 Miles






PB 384 LNG OLiter
















DGE per minute: 1OGr DM 5 ,
Fill time: 70 gallons 7 mlnutes* i
Our use: 7000 DGE per day
Station capacity is 21K DGE/da
Tampa FL
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TRILLIUMCNG

Maklng CNG Work for You

Mggoic

RIBBON CUTTING

November 15, 2013
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S Trucks KWETB00 1SXG 12 liter
“"DGEF120 gallons (600 miles)

"~ Arrangement: 2 rail mounted LNG tanks
Dallas TX





Truck: PB 384 ISXG 12 liter CNG
DGE: 94 gallons (395 miles)
Arrangement: 2 rail mounted tanks
Tampa FL






Truck: PB 384 ISXG 12 liter CNG

DGE: 140 gallons (550-600 miles)
Arrangement: 2 rail mounted tanks and 50 BOC
Chicago IL











TRANSPORT, INC.
USDOT 297318

'\ FIRE EXTINGUISHER INSIDE






Fhe TrychKw T800 IXG 12 liter CNG Sleeper
96‘ };16 gallons §500 miles)
_/ JArangement: 11§ DGE BOC tank

TRANSPORT, INC
USDOT 297318

THIS VEHICLE IS
OM\/ENED BY

) NATURAL GAS





240K Miles per Year & getting 6MPG = 40K Gallons Per Year
Average Savings $1.80 per gallon = Annual Savings $72,000
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LNG/CNG Considerations

TRANSPORT INC,

* Fuel System- Price? Weight? Lead time?

* |Infrastructure- Utilities/ Liquefaction Plants?
e Station Location- Existing or Building?

* Volume- Scalability and Price?

* State laws/Taxes-Differ? Grants?

e Distance/Range-How far? How many turns?

* Fueling- How many times a day? How long?





Common NG Excuses

TRANSPORT INC,

. Tractors are too heavy- comparable with the elimination / DEF/DPF
. Not enough range/miles- Multiple tank options/NG Highway

. 9L engines are too small for 80klbs- 24 trucks that do it every day
. MPG is terrible — no saving- 5.5 MPG

.ROI will fail without Government Assistance- It is working for us

. Maintenance costs too high- comparable Costs per mile

. Drivers won’t like them- Our drivers do, Patriotic Group

. Shop modifications too costly- Depends $50K to 250K

9. Qualcomm/Cummins can’t deliver performance metrics- You can
get the same metrics you have now

10. Permitting & Construction too slow- NG Highway is moving pretty fast
11. It’s Not Safe- Safer than Diesel with less environmental impact
12. Customers don’t care about Sustainability- CSO seems to differ
with that statement

CONO UV A WNR





TRANSPORT INC.

Phil Crofts

pcrofts@dillontransport.com

(630)230-5713
www.dillontransport.com











TRAVEL STOPS

50 Year Anniversary






GEMINI BACKGROUND

430,000 Loads Delivered (2013)
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TIMELINE OF EVENTS

2014

JANUARY FEB
Research & Fact Cummins Westport Decision to order 50 Delivery of 25
Gathering For Gemini ISL G 8.9 Liter Test in CNG Trucks to operate Peterbilt Trucks
Dallas, TX

in Oklahoma and Texas

SEPTEMBER OCTOBER

Cummins Westport Decision to order five
ISX G 12 Liter Test in additional CNG Trucks
Oklahoma City, OK for Amarillo, TX





TYPE OF BUSINESS

Regional Hauls Max Weight 50% of the Time






EXPECTATIONS VS. REALITY

RETAIL PRICES "
EXPECTATION ACTUAL
Diesel Price $4.000 $3.940
Natural Gas Price (DGE) $2.000 $1.675
Gross Discount to Diesel $2.000 $2.265
TRUCK INEFFICIENCIES
Fuel Economy Loss $0.240 $0.310
Out of Route Miles $0.025 $0.000
Payload Loss $0.050  $0.040
Additional Maitenance $0.030 $0.120
Salvage Value Deduction $0.060  $0.060
Total Inefficiencies $0.405 $0.526
Net Discount to Diesel $1.595 $1.739 <«

TRUCK PAYBACK

Miles Driven (Annual)

Fuel Economy (Diesel)

Fuel Consumption

Truck Premium (CW 12L, 90 DGE)
—>» Net Discount to Diesel

Fuel Savings Annual

Payback (Years)
With OK Tax Credit

EXPECTATION
125,000

7.20
17,361
$60,000
$1.595

$27,690.97

2.17
1.08

ACTUAL
180,000

7.20
25,000
$48,500
$1.739

$43,468.96

1.12
0.56





FULL-SERVICE TRAVEL STOP

& TireCare






INTEGRATED IN-LANE

& Truck/Trailer Access & Data Capture Card /RFID






CLASS 8 CNG STATION CHECKLIST
& Reliability /Redundancy

& Fill Times

& DirectFill Design
& Safety





MAP OF LOCATIONS

<> CNGAVAILABLENOW <> FEASIBLE CNG STATIONS

<> CNGCOMING SOON @ NG UNLIKELY






MUSKET

The Love’s Family of Companies






Natural Gas:
‘It gets easier after the
first billion miles”

Los Angeles Metro’s Experience
with Alternative Fuels and
Compressed Natural Gas (CNG)

John Drayton

Los Angeles Metro
ACT Expo

May 8, 2014





Background

The Los Angeles County Metropolitan Transportation Authority (LA
Metro) is one of the largest transit operator of CNG transit buses in the
world, and has worked closely with bus and engine manufacturers to
refine this technology.

Los Angeles serves
one of North America’s
largest and most
heavily congested
urban areas, with 20
million residents in the
region (10 million in LA
County) and a service
area of approx. 1,500
sg. miles.

@ Metro -






Metro Statistics

* LA Metro is the primary
regional transit planning and
operating agency in Los
Angeles County -~
« 2,300 buses (about 40% of
CA urban transit buses) %, .\ RN
+ 350 Rail Vehicles AN
« 500+ million boardings per ) ? .-j oo -
year i R ) T R
* 100 million revenue service v Al 7% — 'h\
miles. = | ,. =
- 100% of bus fleet runs using "= ==~ ,ﬁi;
CNG engines/fuel cAme
 $5 billion budget e
« 9,000 employees ==

@ Metro





Los Angeles 1970’s






Los Angeles 1980-2010 — Los Angeles and Region Confront the Emissions Challenge

« Aggressive Emissions Regulations enacted since 1980:

— 1993: LA Metro adopts “Alternative Fuel Initiative” (AFI)

— 2000: EPA “Settlement” with Diesel Engine Manufacturers

— 2003: AQMD adopts “Fleet Rules”

— 2006: CARB Adopts Zero Emission Bus (ZEB) Rules (after 2012)
— 2008: AB32 — Establish Long Term GHG Goals (TBD)

— 2011: On-going Metro Goal: Cleanest Transit Fleet in World

@ Metro





Los Angeles Metro
CNG Fuel Experience

@ Metro





Getting Started - CNG

* Planning your CNG Program
—Economics (regional fuel cost, capital)

— Partnerships (gas utility)

—Planning (outside specialty firms)

— Faclility Modifications

—Fueling (fast/slow; PPP or in-house)

—Maintenance and Training

@ Metro





Current Outlook for CNG at Metro

* Foresee continued refinement of engines, exhaust
* CNG Prices expected to be stable —

— Diesel currently $3.92/gallon — fuel cost about
$1.20/mile

— CNG cost $0.38/therm — total fuel cost of $0.40/mile
* Next Gen Exhaust After-treatment?
« Can “Near Zero” CNG drop emissions?
—75-80% reduction possible.
—NOX below 0.05g/bhp
* Below detectable levels for some exhaust test equip?
* Sub-Ambient Emissions?

@ Metro





Comparison of CNG and Diesel Fuel Prices 2002-2012
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e Djesel Fuel Cost/Mile

e CNG Fuel Cost/Mile






Los Angeles Metro
Future Technology Development

@ Metro





Alternative Fuel Basics - “Hydrocarbons”

Methane Gas (CNG)

CH
4

Hydrogen:
Methane (CNG):
Gasoline:
Diesel:

Coal:
Electricity:

@ Metro

Diesel Fuel C H

15 32

More Carbon = More Energy, More Emissions

H, High Fuel Cost, lowest emissions

CH, Lower Fuel Cost, lower emissions

CeHyy Higher Fuel Cost, higher emissions

CisHs,. Higher Fuel Cost, higher emissions

C,0Hgo O,NS Lowest Fuel Cost, highest Emissions

NA Sourced from hydrocarbons. No Tailpipe Emissions





Pure Hydrogen as Fuel?

1 x Methane Gas (CNG) (CH,)
+ 2 x Water (Steam) (H,O)
+ 1500 degrees F + Catalyst

Hydrogen + Carbon Dioxide (4 H, +
1 CO,)

Reformed hydrogen comes from “De-carbonated methane that is
then super-hydrated with water”
- (steam + methane + temp/catalyst = H,)

Hydrogen is the most abundant element in universe.

One Kg of H, has equivalent energy to about one gallon diesel
Anticipate commercial H, availability in future at $3.00 - $15.00/Kg
Currently viable in Fuel Cell (possibly ICE’s in future?)
Advantages — Little or no emissions, no GHG; some local pipeline
Disadvantages — Energy density, range, cost, reliability unknown,

@ fueling logistics
Metro





Los Angeles Metro
Super Low Emission Buses (SLEB’s)
Zero Emission Buses (ZEB's)

@ Metro





Background

« Metro BOD and ATVC Actions (March 2011, re-affirmed June
2011)

— Contract awarded in June 2013 to BYD for 5 buses initially,
potentially up to 25 in total.

— BYD benefits from direct access to superior battery technology
— (“It's all about the battery”)

- CARB ZEB Rule
— Currently 15% of Bus Replacements Shall be ZEB
— ZEB Rule to be updated during 2014
— “Tabled” until July 1, 2015

@ Metro





CARB ZEB Rule

ZEB Eligible Technologies (Per CARB):

1. Fuel Cell
2. Battery Electric
3. Trolley and Catenaries

Notes:

Current CARB is “Tailpipe Focused” — not opportunities under current
ZEB rule to consider other potential ZEB options or technologies

CARSB is looking to drive new technology development, particularly
with fuel cells and battery vehicles

CARB will re-consider ZEB rule status before July 2012
No ZEB requirements will be enacted before July 2015
May look at GHG in future?

Battery/FCB and other exotic hybrids?

@ Metro





Summary — Outlook for CNG

— CNG is the current lowest cost, low emission, alternative fuel option for
HD transit application. We envision CNG belng preferred alt fuel low
emission option for the foreseeable future.

— Issues/Opportunities
* Recent ISL-G Engine Refinements
— New EGR Cooler (reliability)
— Calibrations (reliability)
— Improved Sensors
— Expect to see “Diesel” levels of reliability

* Future
— Expect continued Low Cost Operation
— Further Reduced Emissions
— New battery dominant hybrids configurations
— Technologies sourced or adapted from automotive applications
— Continued Refinement of subsystems (electrified vehicles)

@ Metro





John Drayton
Los Angeles Metro
900 Lyon Street
' Los Angeles, CA 90012
213-922-5882
" Draytonj@metro.net
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GREAT PRODUCTS = INNOVATIVE BUSINESS SOLUTIONS ¢« EXCEPTIONAL CUSTOMER EXPERIENCE

Light Duty NG Vehicles
Adoption and Market
Acceptance

pportunities, Barriers and Strategies

D i C k Ka u I i N g , P. E N g . ACTExpo /NGVGlobal 2014

Long Beach, California
Engineering Manager, Gaseous Fuels - Powertrain & Chassis Fuel Systems ey 0, 2004






WIDE RANGE OF TECHNOLOGY DRIVERs

B . -
% = , Technology
’)/’ ; (’ . # Innovation

AUTOMOBILE
INDUSTRY

Energy Security Fuel Prices






OUTLOOK FOR GLOBAL FUEL ECONOMY
AND GREEN HOUSE GAS REQUIREMENTS

EUROPEAN UNION

CANADA
e Green Levy
e 6.6L/100km (35.5 mpg) in 2016

¢ 130gCO,/km in 2015 (43 mpg)
¢ 95gC0O,/km in 2020 (58 mpg)
e Local CO, taxation

CHINA
¢ 6.9L/100km in 2015
¢ 5.0L/100km by 2020
“| e Local taxation

Fagh 55

U.S. FEDERAL
¢ 35.5 mpg in 2016
¢ 54.5 mpg by 2025
e Gasoline $3-4/gallon

CALIFORNIA
* 80% CO, reduction by 2050
e ZEV, PZEV rules

MEXICO
¢ 10.8 km/I by 2015

¢ 150 gCO,/km by 2015

KOREA
e 140g/km (39.5 mpg)

JAPAN
* 29% CO,
2010 > 2015

AUSTRALIA
¢ 190 gCO,/km in 2015
¢ 155 gCO,/km by 2024






IMPROVING GASOLINE & DIESEL ENGINES

Increasing Fuel Economy While Reducing Emissions

Gasoline Diesel
S-park '9_“iti?“ Cam Phasing, Variable Valve Advanced Boosting with Cylinder Pressure Sensing
Direct Injection Lift, Active Fuel Management Small Displacement ——
HP Turbo EC
S o ‘ EGR Turbo lg?f_l's'?f.fé
el ; L . |Sensor
LP Turbo WY Fuel :
nl,i " Injectors ;
Downsized SIDI - -
Diesel Particulate Filter NOy Aftertreatment
Turbo Boosting Advanced Combustion O
/Oxidation
:}‘-] Catalyst

Porous Cell - ‘
/ wall R"g "\

N\

Urea SCRUrea
Injection ~ NOx Catalyst

/

Particulate
Filter

® Modular and Flexible Architectures
m Reduced Mass

m Improved Combustion Technology

m Integration of Leading-edge Technologies

Base Engine Technologies
High Pressure Injection

Lower Compression Ratios

Higher Peak Cylinder Pressure






Advanced Propulsion Technology Strategy

It is all about energy diversity

FUEL
EFFICIENCY BIOFUELS FUEL CELL

Engine and Ethanol-blend
Transmission
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CO, SAVINGS

Gasoline
0%

Obtainoble CO_-reduction by comparison

Diesel LPG CHNG
5%

renewable methane
Bio-Methane, Windgas

Diesel

Gasoline

Opel Zafira Tourer and Combo

How far can | get in a Zafira Tourer with 20 Euro?

421km






Opel Zafira Tourer 1.6 CNG Turbo ecoFLEX

Available in select European countries

» fuel consumption 4.7 kilograms (7.2 m3) high-
grade natural gas per 100 kilometers
(combined cycle)

* 110 kw/150 hp - emits only 129 g/km CO,

» 25 kilograms (144 liters) tank volume - driving

range of up to 530 kilometers in pure CNG

operation (best in class)

Wir leben Autos.






—
1

Opel Combo 1.4 CNG Turbo ecoFLEX

Available in select European countries

Ee—=—=—=—="!

* Passenger and Cargo Van
« 88 kw/120 hp - emits only 134 g/km CO,

* CNGTank:4 cylinders (16,15 kg) — 325 km range
* GasolineTank:221-300 km range
« Totalrange 625 km, Payload 980

Large Tank (LWB only)
C S e CNG Tank: 5 cylinders (22,1 kg) — 450 km range

* Gasoline Tank:22 | =750 km range
» Total range 750 km, Payload 910kg

=

Wir leben Autos.

L






Fuel Cost - Germany

Comparison — Opel Zafira Tourer

Cost at 100 km
-O NG IS 7|

20c0mi 5/5

(03 2€ 4 € 6 € 8€ 10€ 12¢€

Fuel prices: 1,60 € / Ltr. Benzin Consumption: 6,3 Ltr.
1,43 € / Ltr. Diesel 45 Ltr.

0,75 €/ Ltr.LPG 8,8 Ltr.
1,09 €/ Kg Erdgas 4,7 kg -@' @

Wir leben Autos.






Cost of Ownership - Germany

Comparison — Opel Zafira Tourer

Operating on CNG offers 3,100 € savings, compared to gasoline,

. based on 20.000 km per annum  ~ 30 % savings

1,000 € o

800 € _
e=].4Turbo S/S
600 € —1.4 Turbo LPG
K3 2.0 CDTi S/S
«=1.6 Turbo CNG
200 €
0€

500 1000 2000 3000 4000 5000 kmpa L) @
\

Wir leben Autos.

Source: Opel Special Vehicles





2500 HD / 3500 HD Full Size Van
Dedicated CNG Van Offerings — 6.0L (Lcs) ‘;\?‘

¥ Ton and 1 Ton, 135” and 155” Wheelbase

100,000

MILE

WARRANTY |

i'n = -1 16 gge 3 tank or o b
1! lf-;z;"__'g__;__ - §1% 23gge 4tank :
‘;* M s e g configurations

N\
Taking orders for 2015 with shipment of our

——  Chevrolet Express and GMC Savana CNG
G l Passenger and Cargo Vans now

—





2500HD Extended Cab and Crew Cab Pick-up Truck
Bi-fuel CNG - 6.0L (.cs)

Chevrolet Silverado and GMC Sierra
Available with long or short bed

available on all
HD 2500/3500
models

100,000

MILE

WARRANTY

RRRRRRRRRRRRRRRR

Taking orders for 2015 with shipment of our new
CNG Silverado and Sierra Pick-up Trucks now

Ilm
=



http://blogs.cars.com/.a/6a00d83451b3c669e2017eea72711a970d-pi

http://blogs.cars.com/.a/6a00d83451b3c669e2017eea72711a970d-pi



2015 Chevrolet Impala Bi-fuel CNG

= 3.6LV6 (LFR)

m Port Fuel Injection 'l |

OHC with Variable Valve Timing

aspirated

m Horsepower/torque (Ib.-ft.)

= 230/218 (CNG)
(

gasoline)

m Front Wheel Drive

m 6 Speed Automatic Transmission

m EPA- and CARB-certified emissions





2015 Chevrolet Impala Bi-fuel CNG

m 7.8 gasoline-gallon equivalent (GGE)
10 cu. ft. of cargo volume (18.8 cu. ft.
for non-CNG version)

Retains compact spare tire under 100,000

‘maximum range (miles)*

Low Pressure Fuel Pressure High Pressure CNG Fill

1 5 0 (C N G) Fuel Line Regulator Fuel Line Receptacle
350 (gasoline) 7 B AR,
500 (combined)

m CNG fill receptacle conveniently
located within gasoline fuel filler door

Low Pressure Manual Fuel High Pressure 1.7 qge Type 1
Hardened Engine Fuel Filter Shut-0ff Valve Fuel Filter CNG Fuel Tank

P e——— f ; ‘ Ordering Information

* Compactrear r

m Fleet and retail ordering began April 2014

m Available starting in the 4th quarter

m Available in specific Fleet and LT trim levels

m CNG option price not yet determined

* Based on GM testing





Economic Analysis of NGVs
in Small Car Segment

8

12,000 MILES PER YEAR — 3-YEAR PAYBACK
12,000 MILES PER YEAR — 5-YEAR PAYBACK

24 000 MILES PER YEAR — 3-YEAR PAYBACK
24,000 MILES PER YEAR - 5-YEAR PAYBACK
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APPROXIMATE FUEL PRICE
SPREAD AT FEB. 2012
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Source: National Petroleum Council —2012
http://NPC http://www.npc.org/reports/FTF-report-080112/Chapter_14-Natural _Gas.pdf






Economic Analysis of NGVs

in Pickup Segment

12,000 MILES PER YEAR - 3-YEAR PAYBACK
12,000 MILES PER YEAR - 5-YEAR PAYBACK

74 000 MILES PER YEAR - 3-YEAR PAYBACK
24,000 MILES PER YEAR - 5-YEAR PAYBACK

ECONOMIC PAYBACK (DOLLARS)
o

i

APPROXIMATE FUEL PRICE
SPREAD AT FEB. 2012

14 12 10 8
PICKUP CNG VEHICLE PRICE PREMIUM (THOUSANDS OF DOLLARS)

GASOLINE TO CNG PRICE SPREAD FOR

Source: National Petroleum Council — 2012

http://NPC http://www.npc.org/reports/FTF-report-080112/Chapter_14-Natural _Gas.pdf





Infrastructure — 703 Public CNG Stations

(does not include 666 Private CNG Stations)

m Infrastructure
growth and
ion density
me
critical for
vehicle growth

m LNG stations

potentially
offering CNG? A
. o HI(>

m Public access to
private stations?

atural Gas Stations
None

10 or less
11— 20

21 —50

51— 100
101 — 200
201 — 300

Source: DOE AFDC

Z

m Home refueling?

]
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=
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Natural Gas Public and Private Stations

natural Gasstations @ Filling Station - Proximity, Density and
L] None

B 10 o ess Access - Public, Private, Home locations
EE 11 —20

ﬁb m Pipeline Locations
BT a00 m Increase of 250 stations in just under 2 years

9/2012 data 4/2014 data
Source: DOE AFDC





Public CNG Station Density Comparison

Station Density Ranking — Selected Countries and US States

Radius of fleet operation /customer travel
maybe a petter measure of adoption areas.

Russia

Texas

Venezuela
Brazil

India
China
Utah
Sweden

#(NATURAL GAS |
Uzbekistan ;L._r— =

o
% [ Oklahoma CNG Stations per 10,000 sqg. km.

California
= New York

Thailand
South Korea

TR

Y

& . .-,
P
u

2 4

Germany

—
W Italy
—

Argentina

0 10 20 30 0] 50 60 70 80

U.S. States

Source: DOE AFDC, NGV Global





Six Things We Need to Get Right

m Market analysis

Mical features i

m Public educati‘ ol

m Public po

m Advanced features at

M

BEGINS & ENDS with
GREAT PRODUCTS






DAIMLER

Shaping Future Transportation. ‘ ‘
CleanDrive Technologies. ‘ . ‘
A Daimler Initiative. ‘

OEM Strategies for Heavy-Duty & Light-Duty NGVs

FREIGHTLINER

NRTURRL GRS
TECHNOLOGY

T) Reed- Director of Product Strategy, Freightliner Trucks
ACT Expo

May 7, 2014

Daimler Trucks North America






DAIMLER

Daimler’s Road to Clean Drive Technology
Burn Less/Burn Clean

,,Green Truck”
fuel & vehicles

Emission free } Fuel Cell Technology

. Diesel substitution
Hybrid Technolog with significantly

’ = improved C02

Fuel Econom
y balance

Compressed Natural
Gas Technolog

Low emissions } l

_ Optimization of Clean Conventional Fuels
Conventional Technology Sulfur-free, Low in Aromats

Burn less / POWERTRAIN FUELS \ Burn clean

Daimler Trucks North America
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DAIMLER

Where Are We Today?
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DAIMLER

Where Are We Today?

& FREIGHTLINER M

Coatom (Lansin

Driven By You

Daimler Trucks North America





DAIMLER

2014 and Beyond

600 hp

550 hp

500 hp

450 hp

400 hp

350 hp

300 hp

260 hp

210-250 hp

5 Daimler Trucks North America
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Audi (TOWIRID)
Vorsprung durch Technik N _x v

NGVA Global, Long Beach (CA), 7th of May 2014
Reinhard Otten | Sustainable Product Development | AUDI AG





Global trends and general constraints

Political framework

N } ~/ B ‘

A\\

Climate change

Challenges
"for the automotive

/_{industry™,_\

Scarcity of resources Markets in

-

eaval

~5 s

uph

F
Audi future lab: mobilit¥ Shifting Values
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First observations...

» Natural gas is a big business, but not yet in the transport sector

> Big run on new exploration technologies rather than on really
sustainable, renewable solutions

> Focus still strongly on fossil sources and on traditional consumers
(power generation, industry, homes, fleets - no passenger cars)

Audi future lab: mOb“,'i,ty:_., Audi /-\rf—\(e/-\r

Vorsprung durch Technik W i S
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The good news to remember...

> Audi (and the Volkswagen Group) have identified mobility based on
methane as an important pillar of GHG reduction

> Audi has built the world‘s first industrial Power-to-Gas plant (6 MW),
enabling the storage of renewable electric power in the natural gas
grid

> The green (excess) energy converted into synthetic methane (also
called synthetic natural gas, SNG) is made available to owners of
Audi CNG passenger cars by means of a fueling card

Audi future lab: mobiLity‘r Audi /-\rf—?ef-\r?—\
o kNI L
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Prof. Dr. Martin Winterkorn, CEO Volkswagen Group

> Vienna 2013, 34th Powertrain
Symposium:

> “Natural gas engines are friendly to the
environment, affordable, and practical.
The technology has proven its reliability,
and the cars are available in the market.”

> “We have to increase the public
awareness of the advantages of natural
gas vehicles. All stakeholders are
expected to help: Car industry, politics,
and fuel companies.”

Audi future lab: mobility‘h wai TIOOTN

{

Audi ||
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CNG vehicles in the Volkswagen Group (Europe) + Scania

kOctavia Octavia SW Skoda

Golf Variant

——

KJLZ_\_LA

W)

Nutzfahrzeuge Caddy H;IM Lion’s Clty
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Y SGANIA
Audi @

Vorsprung durch Technik

A3 g_tron Ecolution

Audi future lab: mobility
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http://www.t-online.de/auto/neuheiten/id_61298790/tid_embedded/sid_40855768/si_0/skoda-octavia.html



The new Audi A3 Sportback g-tron

> Production since
December 2013

> Available in EU
markets

> 1,4 litre TFSI
(DI Turbo)

» 110 hp

» 200 Nm / 1400 rpm
» 123 mph
»25.900 €





Audi A3 Sportback g-tron

> First CNG Audi
(based on the MQB modular concept)

> High efficiency:
3,2-3,3kg /100 km,
88 - 92 g/km (natural gas mode)
= same GHG effect as 60 mpg
gasoline car

> Bifuel concept:

Range on natural gas > 400 km
Range on gasoline: 1000 km

Audi [ : : ]
Vorsprung durch Technik





Dedicated CNG platform: Engine, ,,Omega“ rear axle, package

Audi future lab: mobility

Audi 08 000
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Composite pressure tanks:
Audi A3 Sportback g-tron Saving 54 kg by making use
Aufbau des Gastanks of new lightweight concepts
Structure of the gas tank
06/13

Total weight:
<1.300 kg

Total range:

>1.400 km
> 880 miles

innere Schicht: gasdichter PA-Kunststoff
Inner layer: gas sealed PA plastic

AY ALy = f : /;//
mittlere Schicht: CFK A A Wi B o DRV i LI
Middle layer: CFRP S e 9 y Oy
—_— ~ ; ,Y S
duBere Schicht: GFK - ( Qb /4
Outer layer: GFRP .. . y 4
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Audi A3 g-tron:
Just one example of the new
Modular CNG Concept

in the Volkswagen Group

MQB:

Modular Concept for
- Subcompact

- Compact

- Midsize

passenger cars

of the

Volkswagen Group

Audi \
Vorsprung durch Technik -





Fossil fuels Biofuels

Audi future lab: mobility
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Sportback e-tron (PHEV)
_&s;edinele?tﬁcmode = 75 mph

~ Range in electric mode 2 miles =
Total range == miles _ =

i

h






"~ Audi e-tron models

~ Audi MediaServices Vorsprung durch Teermt QUL
“When we speak about sustainable mobility,

we have to look at the entire energy balance”,
says Rupert Stadler, Chairman of the Board of
Management of AUDI AG. According to him,
Audi’s task is not only to build cars but to ensure
their sustainable use by the customer.

“Electric cars from Audi must be powered by electricity from
a sustainable source. This is why we are promoting solar and
wind power installations.”

ergy production until 2016

>> What happens to the electrical energy that is
not needed directly?

Vorsprung durch Technik %





Simulation of German electricity grid with
a renewable energy proportion of 78 %

Residual load according to all consumers and load management and pumped storage (meteorol. year 2007)
60 :
120 | Deficit
20

0
-20
-40
-60
-80

-100

-120

T T T T T T T T T T

Residual load [GW]

Excesses: -187.7 TWh
Deficits: 43.5 TWh

Excess |
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 1 1 1 1

Source: Fraunhofer IWES simulation, 2010

2> The expansion of wind and solar energy will lead to an electric power surplus at many times
in Germany - this is already occurring locally

Audi ({00
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The world’‘s first industrial Power-to-Gas application:

The e-gas plant in Werlte (Northern Germany)






The functional principle of e-gas

¥

'.- | 'Electricity % g ' H " CH,
| N\ f ’
[ Electrol Meth CH
ectrolysis ethanation
? £ « < 4 Gas
: distribution
: r system,
E b industry,
: co, houses
i CNG vehicle
| v CO,-neutral operation of ’
' -t hicl
i g-tron venicies CH4

____________ Gas-fired power plant

Audi future lab: mobility
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Ideal supplement: CO,-neutral mobility for short and
long distances

e-power e-hydrogen e-gas
(e-tron) (HFO) (g-tron)

Audi e-gas Project:
» CO,-neutral mobility for three drive concepts
> Fuels from renewable energy sources, CO, and water

» Impulses for expanding renewable energy sources





Greenhouse gas footprint in the case of
the compact class

M I l-eage: 200) OOO km Fuel production (well-to-tank)
CO,-equivalent Bl Vehicle use (tank-to-wheel)
[g/km] Il Vehicle production
A
168 - 85% CO,

(well-to-wheel) .

Fossil fuel Fossil- BEV BEV
(gasoline) generated (EU electric (wind-produced
. power mix) electricity)
natural gas Biomethane
(CNG) (corn)

e-gas
(wind-produced
electricity)

Audi (1) 1) 1) )
Vorsprung durch Technik % .





How does the e-gas come to the Audi customer? (1/3)

» Consulting at point of sales

» Audi Partner offers
e-gas option to CNG
customer

» Customer signs prepaid
contract to get Audi e-gas

Audi Zentrum Leipzig Nord
2 o

e o - PR Py .
0 TS AEEmmme 0

B D

S

audi 000
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How does the e-gas come to the Audi customer? (2/3)

... paying with
Audi e-gas fuel card

Driving to gas station... ...filling the gas tank...

LI —

» Paying and communication of the gas amount to the Audi server
in one step

» Balancing of the gas quantities taken out of the grid (fueling station)
and those fed in by Audi (Audi e-gas plant)





How does the e-gas come to the Audi customer? (3/3)

» Regular reporting of the used
Audi e-gas quantity

» Reporting of CO, reduction
(interesting for fleets with GHG
policy)

J

Audi R
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The Audi e-gas project helps to tackle important challenges of
the future in the mobility and the energy sector

W Tomorrow and today

CO,-neutral energy for »Energy turnaround“
extra-urban mobility (Storage of renewable energy,
control of power grid)

Residuallast bei idealem Netzausbau

Oberschiisse: -187,7 TWh

Defizite: 43,5TWh

Audi )\ ()
Vorsprung durch Technik 4





Conclusions

CNG vehicles are a big issue for Audi and the Volkswagen Group
Methane is an universal energy carrier with different climate neutral options

The natural gas infrastructure is a crucial element for the introduction of
renewable energies into the electric power grid (back up power, flexibility,
storage, ...)

Power-to-Gas is the only available technology of high capacity for long term
storage

Mobility is the strongest driver for a positive PtG business case

CNG infrastructure should be improved in order to make more renewable energy
possible in the mobility sector

Audi 1) B 0
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Reinhard Otten | Sustainable Product Development | AUDI AG

reinhard.otten@audi.de






Volvo Trucks - Heavy Duty NGV Sector

Frank A. Bio






Volvo:
“we are part of the problem,
but we are part of the solution.”

1972 United Nations Conference on the Human Environment






Spark Ignition Compression
Ilgnition

Volvo Trucks

3





SI-NG Engine Ignition Design Features

Spark Ignition
(SI)

Stoichiometric mixture

e Airis drawn through an air clearer
e Natural gas is mixed with intake air
e Mixture is drawn into the cylinder

e Sparkplug ignites air/fuel mixture in
cylinder

Volvo Trucks

4






SI-NG Engine Ignition Design Features

Spark Ignition
(SI)

L L L LY

dI&IIII

Single fuel

CNG or LNG fuel

100% NG usage

Quiet operation

3 way catalytic converter aftertreatment

Fuel fumigated into intake air
Reduced compression ratio
Reduced DGE efficiency
Reduced engine braking
Higher heat rejection
Spark-plug maintenance

Volvo Trucks

5






by

SI-NG Engine Ignition Design Featureé

..'

3-way catalyst

« Similar to catalyst on passenger cars

 Packaged as muffler with vertical or horizontal mount
« Weighs ~100 Ibs.

Benefits:
« Maintenance-Free
« Reliable

 No regeneration events
« Easy to install in vehicle

Volvo Trucks

6





Volvo Truck Products

Cummins Westport Cummins Westport
1SX12G ISL G
Spark Ignition Spark Ignition

P

Volvo Trucks @
7 N



http://www.cumminswestport.com/models/isl-g

http://www.cumminswestport.com/models/isl-g

http://www.cumminswestport.com/models/isx12-g

http://www.cumminswestport.com/models/isx12-g

http://www.volvotrucks.com/trucks/na/en-us/products/alternativefuels/cng/Pages/alternative-fuels.aspx

http://www.volvotrucks.com/trucks/na/en-us/products/alternativefuels/cng/Pages/alternative-fuels.aspx



HPDI-NG Engine Ignition Design Features

: : L Diesel Engine — Compression Ignition
High Pressure Direct Injection J P g

e No Sparkplug
(HPDI) e Airis drawn through an air clearer

e Diesel fuel is injected into the
cylinder

e Heat of compression ignites diesel

e Natural gas is injected into the
cylinder

e Natural gas ignites and completes
the combustion

Source: Westport

Volvo Trucks

8





HPDI-NG Engine Ignition Design Features

-

Diesel Exhaust Fluid (DEF) Tank

. 2

N
e

P‘.v :

Selective Catalyst Reduction (SCR)

Y.

Diesel Particulate Filter

ENN

DEF Dosing Value

Volvo Trucks

9
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HPDI-NG Engine Ignition Design Features

High Pressure Direct Injection
(HPDI)

Source: Westport

2 Multiple fuels/fluids — NG, Diesel, DEF
2 Requires all three to operate
2 LNG only
DPF and SCR
e Same sound level as diesel
e Requires ~ 5,000 psi fuel pressure
= Fuel directly injected into cylinder
7 Same compression as diesel
7 Same braking features as diesel
7 Same DGE efficiency as diesel
- Power and torque
7 Same heat rejection as diesel
7 95% NG usage rate — 5% diesel

Volvo Trucks

10






Volvo Truck Products

Volvo
D13-LNG HPDI

Compression Ignition

Volvo Trucks

11





Market strategy

e Start up in selected markets with selected customers.

e Build awareness and knowledge of natural gas concept.

_;un!_fmémgﬂ e

i

Volvo Trucks ‘@





Market strategy

-
e Start up in selected markets with selected customers.

e Build awareness and knowledge of natural gas concept. =

Identify pilot projects
e Co-operation

Volvo Trucks

Early adopters

Gas companies
Government and

other Authorities






Market strategy

o TN
e

e Start up in selected markets with selected custome&_

e Build awareness and knowledge of natural gas concept. 1
e |dentify pilot projects
e Co-operation

Align with Natural Gas initiatives

ﬂ ‘ ,," Il?






Volvo Trucks - Heavy Duty NGV Sector

Frank A. Bio







TATA MOTORS

Emergence of CNG as
A Sustainable Transport Fuel

- An Indian Experience

Prashant K Banerjee

7th May 2014
NGV Global/ACT Expo , Long Beach, CA
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TATA MOTORS

/EI A Global Business Group with Products and Services in over 150 Countrie

O Group Revenue of $ 96.8 bn with 63% generated from abroad.

Q over 540,000 Employees and Operations in over 100 countries.

\EI Group of over 100 operating companies in 7 business sectors

<

S.

J

Global Ranking India Ranking

Tata Consultancy .
Services [T services 7 th

Revenue

Tata Motors s
buses and Aﬁlh ' Titan Company
trucks

Tata Steel ‘ﬂ @‘Ih World S.teel |
steel Dynamics rankin

of branded watches
and jewellery

leading auto-
Tata AutoComp component

© Copyright, Confidential, Tata Motors Ltd

largest integrated ~
Tata Power g9es 5 -
power company = L

largest manufacturer

conglomerate éi
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TATA MOTORS

India’s largest Automobile Company- S34.7 bn Revenue >

=
LR |

World’s 4 largest Truck manufacturer >

World’s 5" largest Bus manufacturer >

Owner of two British Iconic brand Jaguar & Land Rover >

6,600 touch points — Sales, Service & Spare parts >

11 manufacturing plant across India & worldwide

© Copyright, Confidential, Tata Motors Ltd Slide 3





TATA Motors Portfolio

TATA MOTORS

Cars & SUV >

Vans & School
Buses

City & Intercity
Buses

4 to 65
seaters

Pickups & UV >

Trucks >

Construction &>
Defence

Powered with 0.5to 75
11 to 380 HP Tonner

© Copyright, Conridential, Tata Motors Ltd Engme

Slide 4





TML Global Presence in Passenger Vehicles

TATA MOTORS

© Copyright, Confidential, Tata Motors Ltd

ECUADOR EGYPT, MOROCCO ALGERIA m— EU_ ; UKRAINE RUSSIA IRAQ & SYRIA
R ariants
INDICA Variants & NIGERIA INDICA Variants . ARIA INDICA ARIA
VISTA Variants | ae—Gnants -
VISTA Variants NANO VTR MANZA Variants :\//IIi;QA\/arlants VISTA Variants
MANZA Variants RIA ARIA MANZA Variants
ARIA \ SAFARI
= S LNANO SAFARI STORME | F - MAYANMAR
NANO _ _ >
L Ty , | | - NANO
MEXICO v e, AT . !
, L AN - ARIA
INDICA VARIANTS > : -
. () T
NANO e -i 5] THAILAND
=y W. =
A NANO E-IV
INDICA VARIANTS Ea —
SAFARI | | INDONESIA
NANO CNG ARIA
PERI| VISTA Variants
ARLA CHILE S.AFRICA GSO (Gulf) 'SNADF'Z’:I Jfarants
M INDICA Variants INDICA Variants INDICA Variants
INDICA Variants Vo MANZA
Sekert e MANZA Variants i AUSTRALIA
SAFARI e VISTA Variants MANZA Variants TURKEY
SUMO Indica Variants ARIA SAFARI STORME ARIA INDICA Variants ARIA
VISTA Variants NANO ARIA ARIA AT VISTA Variants VISTA SAFIRE
MANZA Variants SAFARI STORME MANZA Variants
Slide 5






TML Global Presence in Commercial Vehicles

TATA MOTORS

AFRICA (LHD) UKRAINE RUSSIA SAARC
Ly LY MCV HCV LPT 61'\3ACV LpT 16|1-|80V LPK ZJSV LPK 1|;i:sVTc
ECUADOR LPT1116 |LPK1518TC ERNOL Raios LPT 610 PRIMA 4040.5 [PK909 _ |LPK 1615TC
LPT 613 LPT407  [LPK2516TC LPT 610 PRIMA VARIANTS | [(pT1126 ¥ [PRIMA4940.5 LPT 1109 |LPK 1618 TC
LPT 1116 LPT 613 LPK 2523 TC LPT 1116 Ultra 94 LPT2528 LPT 407 LPK 2516 TC
_ LPT 709 LPS 4p38 TC Ultra Vaglants UiA 1017 LPT2038 PT 613 LPK 2518 TC
— e LPTA 713 TC|LPT 1‘18 TC Itra Variants  |PRIMA VARIA LPT 709 LPK 2523 TC
SFC 407 LPT 2523 TC LPT 713 LPK 2530 TC
= - = X - . LPT 7135 |LPS 3516 TC
# — ) i @ VIETNAM LPT 809 LPs 4018 TC
= 2 LPT 407 " [T 909 LPS 4028 TC
- L Al LPT 613 LPT 913 LPs 4928 TC
. - THAILAND | [LPTA713TC [LPT 1613
ey ~ T SFC 407 LPT 1613 TC
Fr- e, \ied, € SFC 709 LPT 1615 TC
i . LPS 4938 LPT 1618 TC
LPS 4028
=) MALAYSIA|-L 1 2116
(= | LPS 4023 Uhra 512 | BT 21237C
h = LPT2528 Ultra 1012 -1 2905 1€
1-.. LPT 2516 TC
- A Ultra Variants| LPT 2523 TC
— . INDONESIA BraiE
L KENYA,MOZAMBIQUE,RWANDA, HCV LPTB 1613 TC
1 TANZANIA,UGANDA,ZAMBIA, ZIMBABWE LPK 2523 SA 1212 TC
S. AFRICA (RHD) MCV HCV LPT1623 SE 1613
MCV HCV LPK 407 LPK 1615 TC LPT1628 SE 1613 TC
LPK 1518 TC LPK 909 LPK 1618 TC PRIMA2528.K Sk 1613 TC
LPK 2523 TC LPT 1109 LPK 2516 TC LPT 913
LPK 2528 TC ILPT 407 LPK 2518 TC GSO ( Gulf)
LPT 813 LPK 2538 TC |pT 613 ERke2SH0NIE MCV HCV
LPS 4028 TC WA 7l EESESTONE LPT 407 (TRUCK) LPK 1615/36TC (TRUCK)
LPT 7135 LPS 4018 TC LPT 613/34 (TRUCK) LPT 1615/48TC (TRUCK)
LPTA 713 TC LPT 1518 TC FoT T
E N Rl LPT 613/38 (CHASSIS CAB) | LPK 1618/36 (TRUCK)
SFC 709 LPS 4928 TC LPT 613/38 (TRUCK) LPT 1618/48 (TRUCK)
_*LPT 2523TC LPT 1613 LPT 1116 (TRUCK) LPT 1618/52 (TRUCK)
— LPTA 3138 TC LPT 1613 TC SFC 407/31 (TRUCK) LPK 1623/36 (TRUCK)
m PRIMA 2538.K LPT 1615 TC LPT 513/34 (TRUCK) LPK 1623/48 (TRUCK)
PRIMA 2528.K LPT 1618 TC LPT 513/34 (CHASSIS CAB) | LPK 1623/52 (TRUCK)
PRIMA 3338.K LPT 1623 TC LPT 513/38 (TRUCK) LPT 2523/48 (TRUCK)
- e 1PT 2116 LPT 513/38 (CHASSIS CAB) | PRIMA 4438.5 4X2 TRACTOR (TRUCK)
LPT 1116/48 LPT 2123 TC
BEE PRIMA 3328.K 6x4 (TRUCK)
> LPT 2515 TC PRIMA 3328.K 6x4 (CHASSIS CAB)
LPT1628 LPT 2516 TC PRIMA 4038.K 6x4 (TRUCK)
PRIMA VARIANTS LPT 2518 TC PRIMA 4038.K 6x4 (CHASSIS CAB)
LPT 3118 TC PRIMA 4738.K 8x4 (TRUCK)
LPTB 1613 TC PRIMA 4738.K 8x4 (CHASSIS CAB)
2 15 ULTRA VARIANTS
SE 1613 TC

© Copyright, Confidential, Tata Motors Ltd
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Transport Sector — Fuel Share (%): FY 12-13 TATA MOTORS

0.4%

B Petrol H Diesel

Auto LPG B NG

© Copyright, Confidential, Tata Motors Ltd

Aligh reliance of transport secth

on oil raises concerns.

[J Concerns are fuel subsidy, fiscal
deficit, emission and energy
security.

[ This encourages India to invest in
cost efficient and environment

friendly fuel viz. Natural Gas.

d “Can Natural Gas Vehicles

(NGVs) play a larger role in India’s

growing transport and mobility
eeds”?

Source: ANGVA Slide 7






TATA MOTORS

1.8 Millions CNG
vehicle across India

Largest ever public transport
bus fleet on NG

(10,000 CNG Buses)

Implementation of largest
ever CNG programme in Delhi

(1,00,000+ CNG Vehicles)
mostly converted vehicles

Supreme Court of
India orders CNG
programme in Delhi

Establishment of
Environmental
Control Board

Campaign to
improve local air
quality in Delhi

1990 1995 1998 2005 2005 2011

© Copyright, Confidential, Tata Motors Ltd Slide 8





TATA MOTORS

INDIAN INDUSTRY VISION FOR GASEOUS FUEL - 2020
Afo enhance fuel security of Indian auto industry by facilitating \

v'10% of the liquid fuel requirement replacement by gaseous fuels

v"'30% of the new vehicle sales to have gaseous fuel options

v'Support eco system like Infrastructure, Government policy,
Technical Regulation and Consumer Awareness

[ And offering safer, efficient, greener and affordable gaseous fuel
options for automobiles and thereby achieving world leadership

@ition in gaseous fuels /

© Copyright, Confidential, Tata Motors Ltd Slide 9






Gas Pipeline Network In India TATA MOTORS

N

5 INDIAN GAS INFRASTRUCTURE
|  CURRENT & FUTURE - ~N

r = ~13000 km pipeline.

= ~ 337 MMSCD capacity

¢ A\ ~ 45% capacity utilization y
{ X ALIR 2 V ) . '} '¥ ?l_s-m — r/ ”
DAHEJI& 1l e : o o .,AT_M' (N AL Courtesy of Gas Authority of India
10 mmtpa® |\ ° ] PHOOLPUR® s o D f_|
* : varanasi GATR, \ scamrars) S LNG
R & pofaro  ‘*e., | . | T
sl : - ¢ BHO! ...:o. \'; "-,_/ .\"., |,‘ D Existing
; b * KOLKATA =
CUTTACK @ "~ [ upcoming
& | DAMRA
' = .‘.,o/'_'./g;:ug R Transmission Pipelines
‘ l -‘ .‘./ —_— Existing
o~ ® “:KTA et ®®Rr®f  GAIL's Planned Pipeline
N L) ARwADA = = * RIl's EastWest Pipeli
KOLHAPUR" %, HYDERABAD W +*" s East West Pipeline
son . QT VAT A wwewsnet RIL's Planned Pipeline
‘ . | *eswesss GSPC's Planned Pipeline
City Gas/ CNG
o ® Existing
|

JTIRUCHCHIRAFALL!

® planned
* LNG Terminal

© Copyright, Confidential, Tata Motors Ltd Source: ANGVA Slide 10





R e e e Ll  TATA MOTORS

O LNG imports is bridging the demand supply gap of Natural Gas.

1 With several new LNG terminals being planned, India is likely to increase
its re-gasification capacity from 13.5 MMTPA to 93.5MMTPA by FY 16-17.

&0.00
53.50

E==Ennore
=ik akinada

5
2

i Gangavaram

= Mundra

i O halrhel

dochi

I Ha i a

- Dahej

s Tortal LNG capacity

LNG Capacity { in MMTPA]
=
=

=
B

0. -

s 4 2015 1015 a7

@ Operaiional () Planned Stages
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Uttar Pradesh
Haryana
Maharashtra

Gujarat
Delhi

0 400000 800000

TATA MOTORS
[ NGV Population [ Refilling Station }
Other States B Other States

Uttar Pradesh
Haryana
Maharashtra
Gujarat

Delhi

0 100 200 300 400

=

.

1.8 millions NGV including 3-wheeler, cars, taxis, buses & trucks.

[ NGV constitutes 5% of total natural gas consumption in India.

[ Supported by network of 900+ NGV refilling stations.

~ 90% of NGV population is limited to Gujarat, Maharashtra & Delhi.

~

J

© Copyright, Confidential, Tata Motors Ltd
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TATA MOTORS

[ Cylinder packaging, lesser cargo space
(J Reduced fuel price difference (CNG vs. Petrol/Diesel)

(J Reduction in power & torque.
[ High cost of vehicle, maintenance & repair cost
[ Tough competition with diesel & hybrid technology.

—

2011 2013 2013 2013

© Copyright, Confidential, Tata Motors Ltd Slide 13





TATA MOTORS

TATA Motors CNG Pickups

O Limited sale in domestic market 6700+ due to insufficient refuelling station.
1 Higher sale in export market 15000+ due to adequate CNG infrastructure.
1 Compromise in payload due to heavy weight Type-1 CNG cylinder.

1 Higher payback period.due to reduced fuel price difference.

O
y Key Challenges

India’s first
MPFI CNG

- 8
m

ACE ZIP

2008 2014 20
Best in class CNG Mileage
Slide 14
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TATA Motors CNG Buses TATA MOTORS

/EI SC order in 1998 is the genesis of CNG bus developmentx

O India’s largest CNG bus manufacturer.

O First in India to use SGI technology for better FE.
1 13,000+ CNG buses sold out in India.
\EI 2500+ Low entry buses plying in Delhi.

Hybrid Bu

Lack of CNG infrastructure for intercity buses.
Additional reinforcement due to heavy wt. type-1 CNG cyl.

B | P i
ALY ow Entry Bus

i

City Bus

City Bus

© Copyright, Confidential, Tata Motors Ltd Slide 15





TATA MOTORS

CNG Trucks is not very popular in India due to —

(d More Complex CNG conversion of Old Diesel trucks
1 Higher payback period due to lesser cost differential
 Lesser payload due to heavy wt. type-1 CNG cyl.

O Insufficient & uneven refuelling stations

9T Truck

7T Truck

4T Truck

i

© Copyright, Confidential, Tata Motors Ltd Slide 16
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High Cost of
Series Hybrid

© Copyright, Confidential, Tata Motors Ltd

ﬁl%HP, 6 cylinder engine. \

1 Euro-5 compliant engine.

1 10 vehicles plying in Madrid road
1 50,000+ km running successfully.
J Support by municipal corporation
 30% improvement in FE.

[ Significant lower emission.

d Minimum penalty in payload.

@ownsize engine, lower noise /

Slide 17






TATA CNG HYBRID BUSES

TATA MOTORS

AL, \ . -
()] | DL 11 7C 0005

Parallel Hybrid-CNG Low Entry Bus

~

/EI 235 HP BSIV compliant engine.
4 x 40,000+km running in
1 25-35% FE improvement
1 35 seating+65 standing (Max.)

\EI GVW16T, City bus application )

© Copyright, Confidential, Tata Motors Ltd

Series Hybrid-CNG Full Floor & Low Entry Bus

~

/EI 195 HP BSIV compliant engine.
1 4 x 40,000+km running in
1 20-30% FE improvement
1 35 seating+65 standing (Max.)

\EI GVW16T, City bus application )

Slide 18





TATA MOTORS

1 450L fuel tank capacity

1 No compromise on payload

QLOW refuelling time

O Equipped with Westport technology

1 2.5x high storage capacity to CNG.

6India’s first heavy duty LNG carriex

O Powered with 320HP ISGL engine.

_/

Absence of Regulatory norms, Overall complexity of the system
and High maintenance cost of cryogenic parts are the key

bottlenecks in successful implementation of LNG programme.

© Copyright, Confidential, Tata Motors Ltd
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TATA MOTORS

© Copyright, Confidential, Tata Motors Ltd

Legal Mandates

Energy Security

Environmental Concerns

Health Concerns

Fiscal Deficit

k Cost Benefit /

Slide 20
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Credible Regulatory Road Map in India TATA MOTORS

/EI Type-4 cyl. not allowed in India. \
1 Heavy weight of CNG cylinders.

(J Compromise in payload/FE.
 Additional reinforcement/High ULW.
 High cost of CNG cylinders.

\ 3 Periodic inspection (5 to 3 years) /

Packaging of heavy weight
CNG cylinder on top of bus

© Copyright, Confidential, Tata Motors Ltd Slide 21






NGV Economics — CNG Conversion & Fuel Cost TATA MOTORS

O High CNG Conversion Cost & Long Payback Period

Payback period (Months)

Vehicles Average Daily Run (Kms) Conversion Cost (INR)

Delhi Mumbai
Private Car 50 40000 10 7
Taxi 100 40000 5 4
Auto 100 25000 7 5
Bus 150 500000 17 10

0 Reduced Cost Advantage of CNG over Petrol / Diesel

Landed Cost at City Gate ($/ MMBTU) 10 12 14 16 18
Likely CNG Price (INR/ Kg) 46.4 53.1 59.8 66.4 73.1
Advantage over
Petrol 53.7% 47.0% 40.4% 33.7% 27 1%
Diesel 38.0% 29.1% 20.2% 11.3% 2.4%

Analysis clearly indicates that the Payback Period have extended on account of

reduction in price differential. Thus NGV programme needs to be driven by
enabling Economic Policy Framework to enhance and de-risk fuel security.
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INDIAN NGV MARKET GROWTH WOULD LARGELY DEPEND ON

/
/
/

EI Availability of Long term Credible National Policy on Natural Ga;\
(1 Regulatory Support to LNG and New NG Technology Options

d Uniform, Wider and higher number of Gas filling Infrastructure
(J Gas Pricing Policy vis-a-vis Conventional Fuels

1 Incentives from Government to encourage Use of NG Vehicles

J Stakeholder Awareness Creation and Safety Training

\ /
\ /
. 4

~
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