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Biodiesel 95%
Electricity - 100% Gasoline
Ethanol 95% : + Diesel
Natural gas - 90%
Propane - 95%

In 1945, we were 0% dependent on foreign = |
countries for oil; now we are 60+% dependent. |
| 60 years = 0—60% reliance on others for oil~ |
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The Carbon
Basics

CO2 is the transportation sector’s primary global warming
gas; thus, total GHG emissions will be slightly greater than
the CO2 emissions totals

CO2 emissions are proportional to fuel consumption:
19.4 pounds CO2/gal gas; 22.2 pounds CO2/gal diesel

CO2 emissions are inversely proportional to fuel economy

Each 1% decrease in fuel consumption results in a corresponding
1% decrease in CO2 emissions

Therefore, the #1 tool In your CO2-reducing toolKit is
reducing your total petreleum consumption; find regular
or Innovative ways to do so!
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Want to
make
petroleum
last longer
and be
cheaper?
Use

alternative

fuels.

The Life-cycle Carbon Numbers:

Petro-fuels and Alternatives

Fuel

GHGs (gms/mi)

Petroleum (MJ/mi)

Emissions

% reduction

Use

% reduction

Gasoline (RFQG)

473

5.52

E85-midwest corn

402

15%

1.59

1%

E85-switchgrass

195

59%

1.44

74%

E85-forest residue

132

72%

1.49

73%

CNG

331

30%

0.02

100%

LPG (from oil proc.)

389

18%

5.23

5%

Electricity (NG)

124

74%

0.01

100%

HEV

353

25%

4.09

26%

Plug-in HEV

224

53%

2.01

64%

Diesel

375

4.47

B20-midwest soy.

331

12%

3.76

16%

Data from California Energy Commission (2007). Fuel Cycle Assessment: Well-to-Wheels Energy Inputs, Emissions,
and Water Impacts. Part of the state plan to increase the use of non-petroleum transportation fuels. Appendix A.

Available at www.energy.ca.gov/2007publications/CEC-600-2007-004/CEC-600-2007-004-REV.PDE.
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A recent snapshot of o1l prices...

Oil Prices, 1994-2007

NYMEX Light Sweet
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NYMEX Light Sweet 4/22/08)
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Really Long-term U.S. Energy Data
(Consumption)

What does this growth curve look like iffadd up all these different
forms of energy we are consuming?
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Over the long haul, we are going to have to learn to do things differently,
or we will be forced to.
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December 2005 Deffeyes (U.S.)

2006-2007 Bakhitari (Iran)
2007-2009 Simmons (U.S.)

After 2007 Skrebowski (U.K.) 5 years

2010 Campbell (Ireland)

Before 2010 Goodstein (U.S.)

After 2010 World Energy Council

2012 Weng (China)

5-15 years

2016 Doug-Westwood (U.K.)

After 2020 CERA (U.S)

2030 or later EIA (U.S) / Exxon Mobil > 20 years

From Robert Hirsch’s presentation “Peaking of World Oil Production” at the National Clean Cities Congress & Expo ~ May 8, 2006




EAST TENNESSEE

%ﬁ%’?‘g Forget the o1l peak for a minute: who do
o171kl you want to give your money to today?

ETCleanFuels.org

h',.' EE TF” Ta _I 1% .j‘ . .,

AP ‘Who would —y_:u

_ rather buy Sl

SUPPORT THE STATEWIDE ETHAHOL STANDARD
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EE,;" 2007 Net Imports by Country & Totals
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Unitz are Thousand Barrels per Day
From the U=, Energy Information Administration -- Petroleun Mavigatar § ImportzExports & Movements
hitponto el doe gowdnawpetpet move_netl g epdd SN mbbHied g hitm

Country 2007 % Funning %

. Canada 2,243
. Saudh Arabia 14587 1%
. Venezuela 1,336 429%
. Mexico 1,255 23%
. Higeria 1,13 2%
. Algeria BE3 BV %
. Angola 207 T2%
. Iraq 485 TE%
. Russia 412 7a%
. Virgin Islands 345 82%
fApather 150+ countries are In the whole Nst)
TOTAL NET IWIPORTS 12,253

O W o0~ M & LD R —

—_

Worldwide region 2007

Total All Countries 12040
Persian Gulf Countries 2166
OPEC Countries 2946
Hon-0OPEC Countries G094
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%lLJEEP[\.lg O1l Systems #1 = Inefficient

NEN U.S. Energy Flow Trends — 2001 .
ETCleanFuels.org Net Primary Resource Consumption ~97 Quads E

Electrical imports® 0.05

T Distributed
Muclear 8.0  aloctricity 11.6

Electric

U S Energ | 047 - power Electrical system
. . y i o sector
E;ﬁw_s:s.' - 7.5 £ energy losses

Flow Map — s |
2001 45 ] Residentiall

LJ0.8 s ] e = 19.3

; ! ~ B T 7 Useful
_ . g industrial 7T .= | energy
_ — ! _ [ 2 B e

U.5. petroleum

GASOLINE and NGPL 14.9

Transpor-
tation
26.7

August 2003
ource: Production and end-use data from Energy Information Administration, Annual Energy Review 2007 Lawrence Livermone
Mot fossil-fuel electrical impons Hational Laboratory
CIncludes 0.2 quads of imported hydro hittp:leed.lind, gowifiow
**Biomass/other includes wood, waste, alcohol, geothermal, sclar, and wind,

This is why improving fuel economy and using hybrids is important!
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O1l Systems #2 = Not diversified

Fuel Use Within Sectors

B Electricity
O Renewable
M Coal
[1Natural Gas
M Petroleum

Residential Commercial Industrial Transportation

15
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One Way to Look at
Life-cycle Fossil Energy Efficiency

(EtOH) from Corn:
0.74 million Btu
Fozsil Energy Input

Corn Farming
Fertilizer

Natral B35 produetion

Corn

Image
from

the U.S.
DOE &
Michael
Wang of
Argonne
Nat’l Lab
and his
GREET

Diezel Firel

\ EtOH
Transportation

1 millien Btu of EYOH
at Refueling Stations

Transportation B o

Fetilizers
Nafural Gas
=— [igwafied Potrofeum Gas
Elaciricity
Diesel Fiel

EtOH Praduction

Coal
| ~—— Naliral Gas
Elaciricity

Animal Feeds

Preducing Gaseline
from Fetroleum:
1.23 million Btu

Fazzil Energy Input

Residual o

Natwral Gas

Eleciricily

ﬂn‘E:ﬂ‘El’Fn’.'E.l\ Gascline
Transportation

1 millien Btu of
Gazoline at
Refueling Statiens

Petroleum

Petroleum
covery

Diesal Fuel
~=— Nafural Gas
Eleciricity

Petroleum
Transportation

Elaciricity

Refining

Refipary Gas
l —t—— Naluraf Gas

| Gl

' Elaciricity

Other Petroleum
Products

Model.
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What you get
as output

for every

1 unit of
fossil energy
input:

Basis

Fossil-fuel energy used to make
the fuel {(input) compared with
the energy in the fuel {output)

INPUT OUTPUT

O

Circle graphs courtesy of nationalgeographic.com

17
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Fossil-fuel energy used to make
the fuel {(input) compared with
the energy in the fuel {output)

INPUT OUTPUT

What you get

as output

for every @ @
1 unit of

fossil energy

input:
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Fossil-fuel energy used to make
the fuel {input) compared with
the energy in the fuel {output)

INPUT OUTPUT

What you get

as output

for every @ @ s
1 unit of

fossil energy

input:
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Fossil-fuel energy used to make
the fuel {(input) compared with
the energy in the fuel ([output)

INPUT OUTPUT

What you get

as output
for every @ @ S
1 unit of

fossil energy

input:

20
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Fossil-fuel energy used to make
the fuel {(input) compared with
the energy in the fuel ([output)

INPUT OUTPUT

What you get

as output

for every @ @ s o
1 unit of

fossil energy

input:
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Fossil-fuel energy used to make
the fuel {(input) compared with
the energy in the fuel {output)

INPUT OUTPUT

What you get

as output
for every @ @
1 unit of
fossil energy

input:

Between 2 and 36, depending on production method
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They must be teamed
with

significantly improving Fuel
vehicle fuel efficiency AL

and energy conservation EUCLEL

to really achieve the
ultimate goal of foreign
o1l—or o1l period—

independence. e

\¥ho is ready for the reality of reducing their petroleum consumption by 50% or more?

23
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Cities

Designated member of U.S. DOE “Clean Cities” program
6-yr old nonprofit in East TN, attached to UTK

Focused on transportation sector change: diversify
away from petroleum alone and use less!

Meetings; direct fleet & fuel supplier assistance;
workshops; presentations to the commercial/industrial/
gov't community and to schools; multiple newsletters

West TN
Andrew Couch

Middle TN
David Pelton




EAST TENNESSEE

CLEAN

WS How did the

sl ETCEC get started?

— = =t

In late 2001, learned of the DOE Clean Cities program
Began researching what it 1s and how 1t works

Found tremendous support from regional organizations
in starting our own coalition; lack of SE coalitions
further supported developing coalitions in Tennessee

Received seed funding from State Energy Office

Early drivers:
Air quality improvement locally, internationally

Expand vehicle fuel options for fleets and individuals

Develop regional networking & relationship building to share
information and help one another with fuels
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The Clean Cities map - 2002

Cl::an

Cities

& Winnipeg
& Puget Sound !

Red River _

s o & Missoula Valley
Columbia-Willamette

@ Rogue ua||95. Twin Citjes & I'gnéiﬁ';s;‘"

Chicago g ; inr&,,‘
'j'""aha. South Shore &

Peorja_ Central
& Indiana

Satramenta ‘ Weld/Larimer/RMNP
& ®Reno L ] P

san East Bay Salt Lake

Francisco City Denver @ Kansas City

San Joaquin Manhattan & e
South Bay. X, - bl

SCAG - LasVegas SW Kansas
lancgster & N
g & _ NW Riverside County @ Tulsa

N
Los An ~'|' .
N Coachella Valle &
. % & [ Maricopa
5an Diego Region w, County
. ® Tucson Dallas/ @
® Paso del Norte  Ft-Worth

Albuquergue Oklahoma

Austin &

1
Alarm;_n_.l.ﬂ.lea -

h

& South Texas
. -,

.Clean Tri-State
Cities Alliance &

L ]
Central Central Arkansas

Baton Rouge «

& m
Houston'Galveston

* Connecticut Clean Cities Include;
- Waterbury
- Norwich
- New Haven
- New London
- CT Southwestemn Area
- Capitol Clean Cities of CT |

Bip i Capital
enira District
New York
+ Mermont/

Genesge. '\ ® /@ Portland
Tumntn. Region ® ey |
i ; ! Boston
3 White 4 ¢®
Detroit .~ Weste
& Morth Jersey @ @ Long Island

@ | Pittsburgh p i
Cleveland | & 0 . ® Phl|agellplhla
& — — Baltimore

& ® Delaviare

A * Washington DC
West VA

Louisville Hampton Roads

Colorada Springs o St Louis  Eyansyille &

Triangle Coalition

@ Space Coast

@& Gold Coast

Plainsg, . l.'{’.'lcearl State
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® Puget Sound

L
Columbia-Williamette

. .
Rogue Valley  Treasure Valley

Eastern Sierra
Sacramento @ Regional
EastBay . ®

L ]
San Francisc,u-‘ # 5an Joaquin Litah Derwver &

Silicon Valley — Valley

Central Coast g -Las it

Antelope Valley g SCAG

Los Angeles Western Riverside County
Long Beach

San Diego Reginn' Springs the Sun
® Tucson

Honu[mu‘

DOE Alternative Fuels
Data Center

Yellowstone-Teton

Nl:.\rthern;:n!uradu South Share Arbor

[ ]
Southern Colorado

]
Palm Valley of Land of
Enchantment

The Clean Cities map - 2008

Winnipeg

Red River Valley
Capital Dvstrict

Central New York Vermont .
e & Maine

Genesee Region Granite State

Twin Citles
: - Massachusetts

Wi _ Western New York
ISCOmSIn h
Lansin
SE Area ® .5’..D~etr0-t New = Connecticut’
MEOhic  Jersey g ®Long Island

[T P o

e Chicagom it Pittsburgh Mew York City and
Lower Hudson Vall

Philadelphi
Central Indiana g Elea-n \Dﬂlal;(? )
FuelsOhio ® westva . State of Maryland

@51, Louis o Commonweatth Washington DC
CC Partnership Ramnpton oads
Michdle ® Triangle
Central @ Tulsa Tennesses @ East ® Centralina

Oklahoma &
o Central Tennessee o oo imetto
Arkansas Atlanta @ State

]
Dallas/Ft. Worth ® @ East Texas Middle
Georgia

Central Texas.. SE Texas -Baton Royge

. * ® Southeast o Space Coast
Hauston/ Louisiana
Galveston

Alamg Area @

Laredo “Connecticut Clean Cities Include:
- Morwich
- New Haven
= Connecticut Southwestern Area
= Capitel Clean Cities of Connecticut

® Gold Coast

Date - 07/22/08

#&— Ocean State
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Core staff out of
Knoxville

Fuel suppliers: Calloway, McNutt, Rogers, Benton, JAT,

Appco, Pilot, Tri-Cities, Sweetwater Valley, Pioneer
Industrial fleets: Eastman, ALCOA, Lodge, NES, Blalock

City fleets: Sevierville, Chattanooga, Gatlinburg,
Knoxville, Maryville, Alcoa, Johnson City, Athens

Fuel producers: Nu-Energie, Suns-Oil, Genera Energy

Others: UTK, DOE-ORO, utilities, Friends of the Smokies,
GM, Toyota, mass transit agencies, TDOT, Hwy Dept.s
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1’3 GREAT SMOKY
% MOLUNTAINS
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Success Stories — Example #1:
East Tennessee Biodiesel Use

From humble beginnings

in 2004, biodiesel use

expanded fairly rapidly

through 2007, with major 2500
peak m 2006 (pricing) 2 000

In 2006, our total life-
cycle CO2 emissions

Annual Biodiesel (B100)
Usage in East Tennessee

1,500

1,000 gallons

reductions in East TN 1,000
from fleets using
biodiesel blends was

500

a minimum of 0, . —
6,400 tons CO2 Calendar years

30
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Success Stories —
Example #2:
Education &

Outreach

In *07-°08 scholastic year, reached almost 1,700 East TN
students with presentations on alt fuels and AFVs

Regularly hold meetings in Knoxville, Tri-Cities and
Chattanooga to update and network with local actors

Hold annual Run for Clean Air in Knoxville to raise
awareness about transportation and fuel options

Manage the state-wide fuels newsletter the Tennessee
Clean Fuels Advisor to spread information about action

Speak with thousands throughout the year through events,
presentations, workshops, conferences and expos
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E e Current ET Public Biodiesel/E85 Stations

EE,} Biodiesel: 14 -- B99-1, B20-5, B5-8

s E85: 11 (possible 12 more to open this year!)

KENTUCKY VIRGINIA

\ y - 1

\
85 g85
8D g5 85

' NORTH CAROLINA
5 $

® B20 & E85/B20 (to open)
& B99

B
( Statlon Station legend:
ss ESS 85 E8S5 (to open)
@ B5/B10 B20 (to open)

GEORGIA
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Where do we go from here?

For us, keep making progress and inroads with getting
alternative fuels and advanced technology vehicles used
in East TN

[f Tennessee and Tennesseans get serious about finding
ways to save money, change how we use fuels, and
diversify away from petroleum alone, then we have a
chance at deriving economic benefits from the switch

[t takes action at many different levels, and everyone
finding what they can do is the essential component,
whether that 1s a fuel user, a fuel supplier or community
economic development organization

Be proactive in working in your area — be a voice for
immnovation and options for fleets!
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“Do not follow where the path may lead.
Go, Instead, where there Is no path

and leave a trail.”
- Ralph Waldo Emerson

Your Link to Alt Fuels Info in East TN:

ETCleanFuels.org

(865)974-3625

Questions?




