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ETTP Area
Before Construction

ETTP Area
During Construction
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By 2012, the Oak Ridge Reindustrialization
Program will be recognized as the
national leader in the beneficial reuse of
Department of Energy assets.
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A mixed-use business and
industrial park with many
tracts planted in switchgrass,
a “second generation”
biofuel feedstock.
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Intensity: Drought Impact Types:

[ | DO Abnormally Dry r~ Delineates dominant impacts
[ | D1 Drought - Moderate A = Agricultural (crops, pastures,
I D2 Drought - Severe grasslands)
I D3 Drought - Extreme H = Hydrological (water)

I D4 Drought - Exceptional
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Intensity: Drought Impact Types:

|| DO Abnormally Dry r~ Delineates dominant impacts
| D1 Drought - Moderate A = Agricultural (crops, pastures,
Il D2 Drought - Severe grasslands)
B D3 Drought - Extreme H = Hydrological (water)

I D4 Drought - Exceptional
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Intensity: Drought Impact Types:

[ | DO Abnormally Dry r~ Delineates dominant impacts
[ ] D1 Drought - Moderate A = Agricultural (crops, pastures,
] D2 Drought - Severe grasslands)
I D3 Drought - Extreme H = Hydrological (water)

I D4 Drought - Exceptional
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Approx. 25 acres

Approx. 100 acres
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Seeding switchgrass on Lower Duct Island — May 2008
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¢ the Human

« Can grow in marginal soil

* Requires prime soils for
optimal yields

» Sensitive to drought

* Requires intensive use of
fertilizers

Production

* Annual

* Proven technology (“moonshine™)
* Many refineries on-line

Refining

* Lower-cost investment

» Water Requirements
(growth and refining)

» Heavy use of nitrogen-
based fertilizers

Effects on

Environment

* Diversion of food
commodity crops

* Drought-tolerant
* No fertilizers needed

* Perennial

* Technologies under development
(“moonshine plus™)

* Pilot plants coming on-line

* Heavy investment into research to
develop key enzymes
(for cellulose breakdown)

» Water requirements (refining)

» Grows in marginal soil (does not
compete with food crop land)




Energy Delivered to Customer

Fossil Energy Ratio (FER) = _
Fossil Energy Used

Cellulosic
Ethanol
Biorefinery

Source: J. Sheehan & M. Wang (2003)
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Map showing the extent
a ! of the Mississippi-
- ' Atchafalaya River Basin

Zones in Northern Gulf of Mexico
differ with regard to

« Stratification

e Light limitation

* Nutrient limitation
* Hypoxia

4000 3000 2500 2000 1500 1000 500
Depth (meters)

300

Source: Dr. Virginia Dale, Oak Ridge National Laboratory
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TN has committed $40M to a
biofuel refinery in East TN.
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Tennessee Biofuels Initiative
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East Tennessee Technology Park TURNPie

(Former K-25 Gaseous Diffusion Plant)
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To Vonore, location of future
TN biefuel refinery.

= L

Oak Ridge National Laboratery. Headguarters
for TN Biofiuels Initiative Research
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Switchgrass
Reed Canarygrass Willows

Hybrid Poplars
Silver Maple

There are many alternatives for most regions

Your location, site and situation are all factors in your ability to
make a contribution

Agricultural waste products (stover) are found almost in every
region and need not be wasted

Don'’t forget algae

'?"u\"f-‘f—'. P 7
U ’



[ g N
S

Sorne Sustellpziolliny Banaiits

(Q})

» Switchgrass and other native warm-season grasses are outstanding second generation biofuels
» The establishment of NWSGs on your site can contribute to our energy independence
* NWSGs will reduce your site mowing needs, saving fuel and emissions

* NWSGs are aesthetically pleasing

* The aesthetic of NWSGs, wildflowers, etc. can “soften” your site and potentially attract a different
business and industry subset

* NWSGs/switchgrass will change and broaden your site’s purpose

» Apply herbicide and disc before planting in hard-packed soils

|+ Favorable weather is critical — especially rain —in the initial establishment phase \f
W) » Plan to work closely with your state Agriculture Extension Agent; your state land-grant university '._"'T,:?“ (
/: will also be an excellent information resource i

i d ; R
o AT If your site has a approved list of herbicides/pesticides, plan to have it altered ahead-of-time to B

S0 | address potential pests and pest plants. .’ Vi
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31 .« Tell site occupants what you plan and provide them with updates t"‘ I
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Lesley Cusick

865-241-9440
LTF@bechteljacobs.org

BECHTEL
JACOBS &»

Bachtel lacobs Company LLC
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