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1. NREL’s NGV-Related Activities

 \Website -- Alternative Fuel and Advanced Vehicle
Data Center (Tools and Resources)

« Clean Cities Tiger Teams
» Technical Response Service
 AFV Implementation Technical Assistance

National Renewable Energy Laboratory Innovation for Our Energy Future



AFDC Overview

Web site - http://www.afdc.energy.gov/afdc/

National Renewable Ener

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Alternative Fuels & Advanced Vehicles Data Cente

The Alternative Fuels and Advanced Vehicles
Data Center (AFDC, formerly known as the
Alternative Fuels Data Center) provides a wide
range of information and resources to enable
the use of alternative fuels (as defined by the
Energy Policy Act of 1992}, in addition to other
petroleum reduction options such as advanced
vehicles, fuel blends, idle reduction, and fuel
economy.

This site is sponsored by the U.S. Department
of Energy's Clean Cities initiative.

Data, Analysis, and
Trends
Our Data, Analysis,
and Trends section
provides industry
trends and facts

| based on data
analysis.

= Printable Version

Alternative Fuel Portals

» Biodiesel + Hydrogen
* Electricity + Natural Gas
» Ethanel + Propane

* More Fuels Information

[

Select Vehicle Information

= Conversions + HEVs

= Emissions # Plug-in Hybrids
» Fuel Economy # Idle Reduction

More Vehicle Information »

Quick Links to AFDC Tools
Light-Duty Vehicle Search
Heavy-Duty Vehicle Search
Alternative Fueling Station Locator
Incentives & Laws

Pu ations Search
State Information

" s 8 8 0

re

Search Help» More Search Options »

Site Map
EERE Information Center

u NEWS

Proposed Rulemaking Announced for
CAFE Standards and Greenhouse
Gas Emissions »

September 16, 2009

More News +
Learn About Our IEEH Feed »

Subscribe to EERE News Updates »

m EVENTS

Fueling Your Alternative Fuel Vehicle
Fleet: Partnering EPAct Mandated
and Stakeholder Fleets to Deploy
More Alt Fuels »

09/17/2009 - 09/17/2009

More Events »
m FEATURES
Clean Cities

2009 Petroleum
Reduction Projects

TransAtlas

i Natural Gas Industry
Briefings |

Petroleum
Reduction
Planning Tool

Clean Cities

Financial
Opportunities
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Tools & Resources

Fueling Station Locator

Natural Gas Fueling Station Locations
To find sites that currently offer
compressed natural gas (CNG), select a
state on the map below. The database will

Learn about our data
collection methedologies. »

generate a detailed list of stations verified

to offer CNG. If you are interested in liguefied natural gas (LNG) stations, go
to the Alternative Fueling Station Locator. This locator will also enable you to
map CNG and LNG stations near a specific address or city location.

Basic Station Search | Map a Route |[ Stations by State : ¥ WA

VTONH
mr ND \\
= 4 First: Select one or more fuels. Second: Enter a complete address or zip OR MN 1 I N
Alternative 6 ) wi / e
Fueling Station [ Biodiesel (B20 and above) @ 90831 WY A0y o) iy ';\F—hnl
CocaiaE ™ Compressed Natural Gas (CNG) ¥ o A PA 5T
[ Electric V Show stations within a 25  mile radius. NV NE o SN
Help ot ) ur | LN _'-\“\—DE
[Tl Ethanol (EB5} » Advanced Options . co - Mo wv v‘\ Mo
[ Hydrogen L e 'pc
# Liquefied Natural Gas (LNG} ¥ e az - ™ = o
|| Liguefied Petroleum Gas (Propane} % NM AR sc 7
ms AL . GA
by =
AK 8 AN

Results 1 to 10 of 52 F

@ (L:'itueofrelzjml:mz?':rgas (LNG) M qungion Bell N hl ;
iquefi o | Whittier

2600 Temple Ave
Long Beach CA 90806
Phone: 562-570-5402

ElSequndo — [ e

Distance: 1.5 Miles e IO
Access: Private - government Boach 3 __Garden?a
only o

Redondo J

Long Beach Gas and Qil - Clean Beach

Energy

Compressed Natural Gas

2400 E Spring St

Long Beach CA 90806

Phone: 562-493-2804

Distance: 2.1 Miles

Access: Public - credit card at all
times

Estates

Palos Verdes

Harbor,

Energy
Compressed Natural Gas
400 W Broadway

@ Downtown Long Beach - Clean

Long Beach CA 90822 i
Phone: 562-493-2804 v [osuasenes
12345632> 93

Some locations can't be precisely located by the mapping application, so we recommend you call stations to verify location, hours of operation, and access.

Learn about our data
collection methodologies. »
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edro3ay Besch Fountain
Valley
Huntington
Beach Costa Mes
Newport
Beach
San|Pedro.
Channel
Eme
B Laguna Ll'i
Map data 2008 T - TeBRa%Uss

Legend
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Tools & Resources

Fueling Station Locator

http://www.afdc.energy.gov/afdc/locator/m/stations

Alternative Fuels & f"‘}

Advanced Vehicles o &
Data Center ' l._. e

Mobile Alternative Fueling Station Locator

Fuel Type
[ Biodiesel (B20 and above) K

Location

Enter a city, postal code, or address

80204

# Include private stations

Mat all stations amre open to the public. Choose this option to also search private fueling stations.

(Search

Caution: The AFDC recommends that users verify that stations are open, available to the public, and have the fuel prior to making a
trip to that location. Seme stations in our database have addresses that could not be located by the Station Locator application. This
may result in the station appearing in the center of the zip code area instead of the actual location.

If you're having difficulty, please contact the technical response team at B00-254-6735. They will be able to assist you.

National Renewable Ener
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Tools & Resources

TransAtlas
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Tools & Resources

Fleet Experiences

Fleet Experiences

Learning from other fleet experiences can be helpful when
implementing alternative fuel and advanced technology vehicles in your
fleet. This compilation of fleet experiences tells how other fleets are
using alternative fuel vehicles, dealing with infrastructure issues,
obtaining funding, and more.

Read about fleet experiences by selecting the links in the table below.
Choose a link beneath any topic to find experiences related to your
area of interest. For a glimpse of how specific fleets utilize alternative  Rpaley's Liquefied Natural Gas Trucks
fuels and advanced vehicles, visit the Fleet Applications page.

Vehicle Category Fuel/Technology Type Fleet Applications
s Light-Duty Vehicles = Biodiesel s Alrports
» Medium/Heavy-Duty Vehicles o Electric o Delivery Vehicles
« Low Speed Vehicles ¢ Erhanol o Long-Haul Trucks
= Off-Road Vehicles ¢ Hvybrid Electric e Parks
» Hydrogen e Police/Traffic Enforcement
o MNatural Gas s Refuse Haulers
s Propane o School Buses
o Shuttle Buses
o Taxis
o Transit Buses

We want to hear from you. If you have successfully implemented AFVs into your fleet or have overcome
technical or political obstacles to do so, we want to hear your story. If you need assistance, let us know that
too, and we'll try to help.

Please help me implement
AFYVs in my fleet! b

National Renewable Energy Laboratory Innovation for Our Energy Future
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Tools & Resources

Vehicle Search

Heavy-Duty Vehicle and Engine Search
Search our database to find and compare specific vehicles, engines, or hybrid prog
generate printable reports.

Light-Duty Vehicle Search
Search our light-duty alternative fuel vehicle database to find and compare alternative fuell
generate printable reports to aid in decision-making.

- p| ii-l ‘ ‘m ..]ﬁ; m

Manufacturer Fuel Type Application Fuel Type Manaracraren Class

LAl % (one 2 R ‘;L's Natural Gas (1) v| (Al Iv] (Al
Other Year
:f:‘;j: = 2009 (1) O 2008 (1) O 2007 (1) [J 2006 (4)
Autocar LLC - Xpeditor Shuttle St

Blue Bird Corp. - All American Rear Engine Schog Specialty

Street Sweeper

Blue Bird Corp. - Blue Bird Vision Transit Bus Compare

Crane Carrier Company - LDT2 I"’”:"" [J Honda Civic GX (2009)
ruc

Select

ran rrier Company - all | Hons

ran rrier m ny -
rane Carrier Company - LWT2 |_Side-by-Side Comparisen |

Daimler Commercial Buses NA - Qrion VII CNG LF & Printable Version

ElDorado National - Axess
EiDorado National - E-Z Rider II BRT
EiDorado National - Escort RE-A

Learn about our data
collection methodologies. »

EiDorado National - Transmark RE
ElDorado National - XHF

lai AFDC Home | EERE Home | U.S. Department of Energy
in oW r LOMPany - Broom Webmaster | Web Site Policies | Security & Privacy | AFDC Disclaimer | USA.qoyv

Igin Sw r mpany - Cr win Content Last Updated: 07/10/2009

Freightliner - Busin I M2 11
Freightliner Custom Chassis Corp. - MT-45 CNG Chassis
Freightliner Custom Chassis Corp. - MT-55 CNG Chassis

National Renewable Ener Innovation for Our Energy Fu



Tools & Resources

Incentives & Laws

National Renewable Ener

State & Federal Incentives & Laws

= printable Version

Qur database captures state and federal laws and incentives related to alternative
fuels and vehicles, air quality, fuel efficiency, and other transportation-related
topics. State-level information is updated annually after each state's legislative
session ends. To access state information, select a state from the map below.
Federal information is updated after enacted legislation is signed into law. Select
the Federal Incentives and Laws link below for the latest federal-level
information.

Read a brief summary of the provisions of the Energy Improvement and
Extension Act of 2008 that was part of the Emergency Economic Stabilization Act.
These provisions pertain to alternative fuels and vehicles.

The Energy Independence and Security Act of 2007 (P.L. 110-140) was signed into
law on December 19, 2007. This broad-reaching pelicy contains many provisions
to increase energy efficiency and the availability of renewable energy. For the
complete text, download The Energy Independence and Security Act of 2007 (PDE
895 KB). Download Adobe Reader

Search Help » More Search Options »

Site Map
EERE Information Center

Custom Query
e

Create a search query

to compare state

laws, combine federal P

and state incentives,
and more.

summar\r Tables
Mincentive Type
fRegulation Type b
“Technology/Fuel Type b
(User Type b

Selected summaries frem federal legisiation related to alternative fuels and advanced transportation

technologies are also available, view select summaries.

E + Federal Incentives and Laws

— * Recent Federal Actions
WA VT NH ME
M7 ND d
OR MN
(] sD wi
wy
1A
NV NE
ur L
co
cA Ks Mo
oK
hE NM AR
Ms AL
™ LA
AK AN R, LAY

HI

« List All States - Alternative Fuel Vehicle Incentives and Laws
« List All States - Expired Alternative Fuel Vehicle Incentives and Laws

Learn about our data
collection methodologies. »

« For additional incentives related to renewable energy, go to the Database of State

Incentives for Renewable Energy.

If you have guestions or would like to add an incentive to the database, e-mail theTechnical Response

Service.

Innovation fo
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NREL’s NGV Activities — AFV
Implementation Technical Support

1. Vehicle and fueling infrastructure Codes and Standards (C&S)
development and maintenance (ANSI, CSA, SAE, NFPA, ISO, NCWM,
ICC, UL)

2. Natural Gas Vehicle Technology Forum (NGVTF) — Identifies
technology targets and facilitates government-industry research,
development, demonstration, and deployment programs

3. Natural Gas Transit and School Bus Users Forum (TUG) -- provides
information and technical assistance to transit agencies and school bus
fleets operating or considering natural gas buses

4. Technical Information
Dissemination

e C(Clean Cities
stakeholders/Coordinators

* Industry organizations,

* Authorities Having
Jurisdiction (AHJs)

* Fire service/first responders

Na.onal Raneviebl2 Energy Lasoratory Innovation for Our Energy Future



NREL’s NGV Activities -- Tiger Teams

Technical Problem Solving (Vehicle Operations): Issues can be
related to vehicle performance or drivability, safety,
maintenance, driver acceptance, lack of training, implementation
of alternative fuel vehicles at specific sites, etc.

Technical Problem Solving (Infrastructure Operations): Issues
with fueling station design/site, interaction with alternative fuel
providers and fire safety code officials, fueling station
performance and maintenance requirements, user/operator
training, etc.

Evaluation of Potential Opportunities: Clean Cities coalitions
working to develop complex AFV projects (transit, airport, etc.)
may request technical assistance if expertise is not available
from local or regional resources or stakeholders.

National Renewable Energy Laboratory Innovation for Our Energy Future



NREL’s NGV Activities -- TRS

Technical Response Service Hotline

Helping stakeholders make the case for a switch to
alternative fuels and/or advanced vehicles

« Research and Respond to Inquiries

Products/technologies

State/Federal regulations

Conversions — process and requirements

Emissions — comparisons between different fuel types

Incentives and Funding — identifying sources and tax
credit information

Fueling station locations

 Email: technicalresponse@icfi.com
 Voicemail: 800-254-6735

National Renewable Energy Laboratory Innovation for Our Energy Future
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2. Clean Cities Overview
(':l!ah -

Cities

15TH ANNIVERSARY

15 Years of Petroleum Reduction

 Voluntary, locally-based government/industry partnership

« Established in 1993 in response to the Energy Policy Act
(EPAct) of 1992

* Focus on Deployment (next steps after R&D is completed)

« Companion program to the EPAct mandates requiring certain
fleets to acquire AFVs (Federal, State, and Fuel provider fleets)

« Mission: Reduce petroleum consumption in the transportation
sector

* More than 2 billion gallons of petroleum displaced!
« http://www1.eere.energy.gov/cleancities/

National Renewable Energy Laboratory Innovation for Our Energy Future
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Clean Cities Overview

Almost 90 coalitions

[ ]
c M than 6,500 stakehold
ore than o, StaKkenolaers
® Puget Sound Winnigeg ?
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Red River Valley ¢
L A Capital District
Columbia-Willamette
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San Diego Region Valley the Sun and o Atlanta @ State
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AR Dallas/Ft. Worth ® . ® East Texas Middle
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onoluid Central Texas SE Texas @ 9
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Alamo Area @ E Wton/ Biisiana o-F
Galveston
*Connecticut Clean Cities Include:
_ Norwich @ Gold Coast

DOE Alternative Fuels and
Advanced Vehicles Data Center

- New Haven
- Connecticut Southwestern Area

- Capitol Clean Cities of Connecticut

Map Date - 06/04/09

ur Energy Future
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Clean Cities National Lab Support

National Energy Technology Lab (NETL — Project Management
and Regional coordination of key Clean Cities activities)

National Renewable Energy Lab (NREL — Colorado)

Clean Cities Core program technical support , AFDC,
technical communications, publications, Clean Cities Web
sites, Hotline Response Service

Oak Ridge National Lab (ORNL -Tennessee)

Federal Fuel Economy Guide, FuelEconomy.Gov websites,
National Fuel Economy consumer education and outreach
efforts

Brookhaven National Lab (BNL —New York)
BioMethane and Land fill gas recovery
Argonne National Lab (ANL —lllinois)

Emissions Modeling (GREET and AIRCRED) and Idle
Reduction analysis

National Renewable Energy Laboratory Innovation for Our Energy Future



3. NGV Contributions to Fuel Displacement

Petroleum Displacement of Each Portfolio Element

Million Fercentof . - nge from
Technology GGEs Coalitions Last Year*
Total

AFV 198 69% -2%
Blends 63 22% 31%
Hybrid Electric Vehicles 12 4% -26%
ldle Reduction 8 3% 28%
Fuel Economy/VMT Reduction 4 1% -25%
Off Road 1 0% na

Coalitions Total 287 100% 3%

ORNL Fuel Economy 125 55%
Grand Total 412 14%

*To enable a direct comparison, changes from last year were calculated from 2007 displacement
numbers adjusted to remove E10 and transfer B20 from AFV section to blends.

Source: Clean Cities Annual Metrics Report 2008, August 2009

National Renewable Energy Laboratory

Innovation for Our Energy Future



Clean Cities -- Petroleum Displacement by Type

Clean Cities Petroleum Displacement by Technology
Type
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Clean Cities -- AFVs and Fuel Displacement

Number of AFVs and Fuel Displacement by Fuel Type

600 AEVs - 120
500 —Fuel - 1003
» Displacement O
> a
LL a
: 400 - 80 =
5 W
2 300 - 60 §
2 T
2 £
200 - 40 9
2
-

100 - 20

E85 CNG LPG B100 ELEC Other NEV LNG H2

Source: Clean Cities Annual Metrics Report 2008, August 2009
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Clean Cities — AFVs and Fuel Displacement

Million GGEs

120

100

80

60

40

20

Clean Cities Petroleum
Displacement by AFV Type

2004 2005 2006 2007 2008

Per EIA (2007) Consumption:
Diesel: 44.5B Gal

Gasoline: 140.6B Gal

Total: 185B Gal

<= CNG: 178M Gal

E85
— " CNG accounts for approximately
g B L C)
~0-B100 . 1 %
——ELEC

2007 Bush Target



AFVs in Use (EIA Data)

Alternative Fueled Vehicles in Use

700,000 - mH2
600,000 - OELEC
500,000 - mE9S
@ 400,000 - BESS
£ 300,000 = 100
> 200,000 1 E't’:\?g
1001000 _ SNl D - LIl BCNG
0 T ‘ oLPG

Source: AFDC/ EIA

114,391 CNG Vehicles in 2007
178,565,000 CNG GGE Consumed 2007
~1,500 GGE per CNG Vehicle
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NGVS IN THE WORLD

Europe (incl. IT & RU)
1.052.519

Russia
103.000

Pakistan
Iran 2.191.00

1.537.790
"4

USA 100.000
Egypt — |ndia %' Thai

Thailand

110.100 700,000 . alanG

Japan
37.117

_Venezuela
Colombia 294.6158 4.200
Brazil
Australia
2.453

Bolivia 116.292 W 4 605 041

= Under construction

|

Argentina 1.786.9
“]_:b = Existing Fuel Stations

@Fc_f_e_a_nj_u els
:‘) CONSULTING

Data source: The GVR, September 2009




THE TOP TEN COUNTRIES
WORLDWIDE

ciy % CNG
SR HEkE Stations® tigr?ePziszl
[@| Pakistan 2,19 mil 2.941 47%
.| Argentina 1,79 mil 1.826 54,8% Cfotegn Fues
Brazil 1,6 mil 1.746 41,8%
- Iran 1,54 mil 926 62%
- India 700.000 500 68,4%
il Italy 523.100 700 54%
China 400.000 1.336 46,4% REUREND
==| Colombia 294.615 458 47,2% fighres
pm| Bangladesh 180.000 425 67,3% ?ﬁéag\?uRice:
==| Thailand 147.265 331 71,4% September

2009



4. Clean Cities ARRA Grants Summary

« 25 cost-share projects under the Clean Cities
program

« $300 million from the American Recovery and
Reinvestment Act

« more than 9,000 alternative fuel and energy efficient
vehicles on the road

« 542 refueling locations across the country

 The U.S. Department of Energy (DOE) also
estimates they will help displace approximately 38
million gallons of petroleum per year

* 19 out of the 25 Awards include natural gas vehicles
and fueling infrastructure




Clean Cities AOI#4 Awards
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] City of Chicago ~-7&, |island Clean Cities
SCAGMD $14,999 658 2 $14,994,183
$5591.611 _ s > ‘ Iean Fuels Ohig ‘” e
i Utah Clean Cities | | Metropolitan Energy ' sl e X
$14 008 648 7| Imformation Center s P NU Gl Citis
"Utan’ $14,999,905 $14,907 240
SCAQMD Tm“ , Kentucky Clean | New Jersey
$9,408,389 Fuels Cﬂﬂ"tlﬂn Maryland Energy
California North Central Texas $12,980,000 Belianichation
Council of Governments Kentucky $5.924 190
1 3'T181 71 Triangle J COUHCIl ' Maryland
SCAG I C o] z‘r of Governments i
$6,917,200 : — $12.975388 |Virginia Department of Mines,
Califomia Rallroaoci _Ic_:ommlssmn TecTr?rﬁZISégige North Carolina Minerals, and Energy
exas
$12 633,080 $12,299,828 %f"gi; 00
Texas Texas
— B
San Bernardino Associated DeKalb County
Govemments $1 4,985;;1 67
$9.950,708 =
California




Clean Cities AOI #4 Awards

2009 Clean Cities Grants

(Area of Interest 4)

r—— M.m

Des Molnes C . ;

aha CDI.Jus)"" Ve ' 1
n |

City St s Z\f’) ! b _:
Wyichita ’j:_—‘ﬁaaqw"e ,?::ﬂh -
V_/Le’ Ji( (A

Albugdarcl L-lil—a‘homa o Little Foc \A.a \‘
an Diego f; Phoenix / "‘“w&"'\]. T Y \\. P
Dallas J&ckson Mi:g—cﬁi_/ :
S \ & Tallahassee vt
stan - dio

ks

/

New ans
Award Dollar Amount M\
(millions of dollars) isi % |
@ s5-10 ] b i
® w0wu %
. 14-15 Milg
1] 163 330 660

Interstates




Utah Clean Cities Coalition’s

Clean Cities Transportation Sector Petroleum
Reduction Technologies Program

* 16 new compressed natural gas (CNG) public fueling
facilities

« Upgrades to 24 CNG public fueling facilities

« Three new liquid/compressed natural gas facilities

« Three new biodiesel public refueling stations

* Increases the number of natural gas vehicles
operating in Utah by 678

 DOE estimates that this initiative will help displace
1.1 million gallons of petroleum annually.

National Renewable Energy Laboratory Innovation for Our Energy Future



Thank Youl!

Clean Cities Technical Response Service

« Email: technicalresponse@icfi.com
 Voicemail: 800-254-6735

Yoshio Coy

« Email: yoshio.coy@nrel.gov
 Phone: 303.275.4393

National Renewable Energy Laboratory Innovation for Our Energy Future



