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Ky GHG emissions are twice US
average and growing
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Projections, 1990-2030. Center for Climate Strategies, January 2010




KY Plans to Increase Fossil Fuel Use, but
Offset Some Of the Increase with Biofuels
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* Hiztorical renewable energy was derived from hydroclectric [52-75%]) and biomass (24-46%); remainder was unspecified "other.”
[Source: EIA, httpo!lwww.cia.doc.govlemendstates!zep_useltotaliuze_tot_ky.html)

Figure 10: Kentucky Total Energy Consumption and Savings Potential (2025 Goal)

S. Beshear. 2008. Intelligent Energy Choices for

|M| KENTUCKY STATE |NIVERSITY Kentucky’s Future. http://www.energy.ky.gov/



Transportation Projected to Become Second
Largest Source of GHG in KY after Electricity
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Kentucky freeways
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 How much biomass could be produced Iif
- currently mowed areas were used for
.4 Sswitchgrass production?

.« How much ethanol-or electricity could be =
-~ © made? | &
- * What proportion of the fuel used on e

.. - Kentucky freeways could be offset by 5
< switchgrass grown in their rights of way? =
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Variables

BT

Freeway This study

length

Mowed area A ha This study

Annual traffic . KYTC Traffic
V vehicles  Counts

volume System 2010

BBl KENTUCKY STATE UNIVERSITY



Assumptions

_

Switchgrass yield 15 Mg haty?

Net ethanol yield E 0.33 L kg 2-4

Net electricity yield L 1.0 W h gt 2-4
Highway ethanol 4 Fuel consumption (5)

: F 0.17 L km :
consumption converted to EtOH equiv.
Highway electricit Consumption of existing

gnway € y W 0.32 kW hkm? elec. vehics. compared to
consumptlon : .
conventional equivs. (4)
1. Fike et al. 2006. Switchgrass production for the upper southeastern USA: Influence of cultivar
and cutting frequency on biomass yields. Biomass and Bioenergy 3: 207-213.
2. Greenhouse Gases, Regulated Emissions, and Energy Use in Transportation Model (Argonne

National Laboratory, 2010)
3. Energy and Resources Group Biofuel Analysis Meta-Model (Berkeley, 2007)

4, Campbell et al. 2009. Greater Transportation Energy and GHG Offsets from Bioelectricity than
Ethanol — Supporting Online Material. Science Express.

5. USDoT - Federal Highway Administration. Highway Statistics Series (2009)

| KeNTUCKY STATE UNIVERSITY



Calculations

| Calculation

Switchgrass production AY Mg y
Ethanol production 103AYE Ly
Electricity production AYL MW h y1
Vehicle distance traveled DV Km y-1
Ethanol . 10°AYE / DVF %
production/consumption

Electricity 103AYL / DVW 0%

production/consumption

BBl KENTUCKY STATE UNIVERSITY



Results

« 9,151 ha of mowed 10
grass along 2,260
freeway Km ° 1
Mowed 6
(Kha)
4
2
0

Production
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Results

* 9,151 ha of mowed 150 50
grass along 2,260
freeway Km - 40
_ Switch-
. Swﬂch_grass e %
potential: (G9) EtOH
137,000ty Elec- ¢, (M)
o tricity
— 45 million L ethanol  Gwh)
— 137 GWh electricity 30

Production
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Potential production and
consumption of Ky freeways

(assumes no change in traffic volume)

Ethanol pathway — 1.1% Electricity pathway — 1.8%
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Relationship between traffic volume and fuel
reduction potential for Ky freeways growing
switchgrass converted to ethanol (log scales)
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Relationship between traffic volume and fuel
reduction potential for Ky freeways growing
switchgrass converted to ethanol (log scales)
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Relationship between traffic volume and fuel
reduction potential for Ky freeways growing
switchgrass converted to ethanol (log scales)

16.00
Louie B. Nunn, 8.3%
4.00 -
Fuel - e
reduction *1-24, 2.5%
(%)
1.00 - Martha Layne
. Collins, 1.6%
. |-264,
0.25 . — . —— 0.3%
5 25 125

Daily traffic volume (thousand vehicles)

BBl KENTUCKY STATE UNIVERSITY



Vehicle Distance Traveled in KY, 1980-
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Possible contributors to future
decline In vehicle distance traveled

* Rising fuel prices

— Falling supply 20 2000
— Increasing foreign demand 18 S,
'

— Fuel taxes for VDT / 2009

i 16

infrastructure per /

] capita
« Changing travel needs @oskm) /

— Telecommuting 12 —
— More urban population 10 1980 | |
— Improved transit 5 15 25 35

' | ita (th d
— Improved pedestrian and ncome per capita (thousand $)

bicycle infrastructure
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Conclusions

« Ky freeway rights of way have about 9,000 ha
(22,000 ac.) of mowed land

e Switchgrass grown on this land could make
— Enough ethanol to offset 1.1% of freeway fuel use
— Enough electricity to offset 1.8% of freeway fuel use

(Assuming no change In traffic volume)

« Differences in traffic volume have much greater effect on
fuel offset potential than differences in mowable area

« Continuation of trend toward annual declines in traffic
volume has much greater potential to reduce fuel use on
Ky freeways than dedication of mowed areas to
switchgrass for biofuel feedstock

Bl KENTUCKY STATE UNIVERSITY



Blogs:

THE FOOD & FARMING

RANSITIO ° Energy

TOWARD A POST CARBON FOOD SYSTEM

_ Farms
— Energyfarms.net
St ™« Qrganic
e %

Kentucky

Published in 2009
Free download at x_oak-ky.orgfblog
www.postcarbon.org/food

Released in Oétober... _
$15 on Amazon michael.bomford@kysu.edu

Free chapter downloads 502-597-5752
at www.postcarbon.org organic.kysu.edu
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