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Ethanol — A Nationall Effort

200i7 State of the Union - National geal of
reducing gasoline usage: by 20% by 2017 R =T T

Renewable Euels, Asseciation Is promoting the
25X25 Initiative

20017 Energy Independence and Security Act
raised renewable fuels standard te 36 hillion
gallens: hy 2022

Corn currently: >90%:; of the feedstock for
ethanoll production

Status; off Ethanol Plants as of 1/24/2008

m 163! bierefineries eperational

m 329 bierefineries planned

Source: DTN Ethanol Center

m /5 biorefineries under construction



Biofiuels & Water Quality: Conference

Ethanoll gaining| attentien, bUt little’ discussion of Its Iong-term
sustaianility of effects on water

Conlerence convened on April 4-5, 2007 in: Beltsville, MD

Convened to Identify,and discuss the Impacts fromi grewing and using
agricultural-lhased feedstecks fior biefuels preduction

Attracted 1501 people from| throughout the regien and country.

Speakers authered a summary decument entitied “Biofiuels and Water
Quality:— Meeting the Challenge and Pretecting the Envirenment”

Generated national interest and multiple: newspaper: articles



Ethanol in the Mid-Atlantic

~—4'5 ethanol facilities; under construction or
planned for the region

a Vanyland — 3
s Pennsylvania — 9
a Virginia —4

[T built — Onerbillieon gpy: capacity’ Using corn
glialn as primary. fieedstock

Woeuld reguire 370 millien bushels ofi corn
per year — 1.5 times current regional
production| el e

300,000 additional acres, off corn Were
planted 1n the region during 2007

Photo by Bob Nichols, USDA-ARS



Unintended Conseguences

Envirenmentall Impacts
s Nutrient Loss
a SOl Eresion and Degradation

Eeed Vanagement & AnimalFAgriculture Impacts

Economic lmpacts



Envirenmental lmpacts

Ethanoll production: ini the region will impact the environment

Estimate: that hetween 500,000 and 1. millien new: cern acreswill be
planted n the Chesapeake Bay watershed over the next several years

Farmers planted anadditienal 300,000 acres in 2007
Increaseadl nitrogen fiertilizer use
Continuoeus corn will replace corn-seykean retations

Conversioni of land torcorn' production; will make: it difficult not te
increase nutrient losses



Nutrient Losses - Nitrogen

Nitregen leads; fromi corn dominated landscapes; are typically: 20 e
40 llas/acre .

N less in seybeans is somewhat less (15 to 30! lbs/acre)

I 0) 0
Estimate; 30%) of cotton,, 15% of Cropping | Expedied
dry hay and 10% off CRP acresiin Changes | Nloss [~ o o T o T oreaed
corn production; counties will be (losfac) N Loss N Loss
(m. bs) (m. lbs)

converted to corn
New Cormn
+15.0
FEEEEIEIEIED

Potentiall net NI losses on converted -m--m
land estimated to' e between 8.0

andl 16.0 million pounds for the
Bay region

L]
3 | 1
| 6 | %0 |
F'ntenllal
Bay states already agreed to 110 (m. bs)

million pound reduction in annual  potential Nitrogen Losses from New
loads of nitrogen Corn Acres in DE, MD, NY, PA and VA




Nuitrient Losses - Phesphorus

Same land cenversion assumptions as N estimates
Prlosses similar between corn andl soyheans

[Halif ofi converted land assumed tor have no change i P less

Conversion ofi CRP, idle land, Cropping | Expected 1 Million Acres
; R : Changes P Loss
pasture o hay will result infmajor bsiac) Increased Increased
('000) | PLoss (m. ("'000) | PLoss (m.

[INCreases In losses Ibs) Ibs)

Mew Com
FEEEIE IS

Estimatesiof 3 to 5 Ibs/acre typical ey EEn RS R
JOIRCONIOIISOYLEANERES S Con | 4 | u | oo | » | oom |

cRP [ ors | 16 | 002 | 3 | -0024 |
LLosses fiream CRP; Idle land, pasture o (IS T N (I |

: Potential
or hay typically < 1 Ib/acre PLoss . 0812 +1.625)
ncrease
(m. Ibs

gsélr{(‘)aieg %ﬁﬁ%ﬁsgolﬂnp dlsosseers g‘; . Potential Phosphorus Losses from New
- - Y Corn Acres in DE, MD, NY, PA and VA




Eresion & Sollf Degradation

Increased pressure to bring hay, pasture and
marginalllands Inte corn preduction

Increased soilfloss and! eresion

Reduced solliorganic matter-andlseil quality from
Widespread harvest of conn grain-stover for
cellulesic ethianoll preduction

Increased soll carbon| release asiopposed to) canon
seguestration Ifi conn stover is harvested for
cellulosicitses.

Conversion of conn=soybean rotations torcontintious
corn will'likely: necessitater increased tillage.

Potentiall long-term yield impacts.



Econemic Inmpacts

For the last several decades corn has been in the $2.00 -
$2.50/bushel range

Current corn futures prices are —$ 5.00/bushel

Farmers are getting a geed price; bui animal fieed pricess have
lncreased

Willfincrease the cost of Incentive anal conservation: programs



Feed Management & Animal Ag

High corn prices mean higher proefits for corn
producers, but will increase grain costs for fieed

Co-locating animal agriculiture eperations near
ethanel plants will contribute to nutrent imbalances

Use of Driedl Distiller’s Grains (DDGs), in feed will
mean more: seluble P in fieeding rations

Due:te) tise off DDEs, manure generated areund
facilitres will-laeraigher i NF&, P concentration

May: reverse much of the progress feed
management programs have achieved I reducing
NF& P inranimaliwastes




Opportunities fior Water Quality

Cellulesic Eeedstocks
Envirenmentall BERefits: & Opportunities

Economic Benefits ofi Using Cellulosics



Cellulosic Feedstocks

Perennial grasses; are currently’ censidered
the mest preomising sustainable cellulesic US Biomass inventory = 1.3 billion tons
feedstock

The necessary. technology and
Infirastructure for cellulesics Is likely: still a
decade away.

Considerahle interest 1 switchgrass, Which
offers clear environmental benefits ever a
corn grain-stover energy. strategy.




Environmental Benefits & Opportunities

Develop a “Biomass: Reserve Program” comparakhle
10 the Censervation Reserve Program

Develop a “Biomass! Innevatien Grant” pregram b
comparanie te the Censervation Innoevatien Grants Nl

Switchgrass cani be grewn en marginal lands; or as
a luifier

[T switchgrass IS used instead of corn, N & P
l0SSses can e reduced by more than 75%

Biomass Energy Alternatives

Switehgrass will seguester carlhon, increase soil

5 . 7 o ) [ Biochemical
erganic matter and impreve seilf guality theugh o RS

A syngas products |  other fuels |

an extensive, deep root system " S

Mature Semi-mature Lignocellulose?
Coming soon...




Economic Benefits of Using Cellulesics

LLower cost to produce over time: since switchgrass Is a 20+ year
pPerennial

Greater net energy. production tham cern. The ligne-cellulesic co-
preduct cani be burnediand Used to previde: energy. for the ethanol
facility;

Does not directly: compete withi feed
SEerves; as; topgrewthrfor biefitels

Creates opportunities for seil guality’ credits (CSP) and tradable
calloen and nutrhent credits



Conclusions

The corn ethanoll industry. IS rapidly: creating unintended
consequences for fieed, fuel and water

Minimizing envirenmentall impacts firem expanded corn grain ethanel
production will be difficult

There are technolegy andl infirastructure censtraints for cellulesic-
Pased ethanel preduction

Perennial grass-hased ethanel preduction provides multiple
economic and envirenmental benefits



Conclusions

Need to leok at epportunities tor minimize Impacts

Use Intensive conservation practices to) eiifSet the Increase in
nitregen lesses firom| additienal corn acreage

StHINGENT nutrent management: plans that are fully implemented
Increased use of appropriate Cover Chops

Continue: te explere cellulosic-hased eppertunities for ethanol.
Develop the' infrastructurernecessary tor make: cellulesic ethanol a
Viahle alternative



Questions?

Jihank You

Applping knowledge o impreve woler qeeoiilly

Mid-Atlantic

Regional Water Program

& Porimershlp of USTA CEREES
& Land Crant Celleges and Unlvemiiies

WIWW. mawaterquality:org/eieivels

Jake \andevert
University: ofi Marylanad
Jvandeve@umd.edu
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