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The Future of US Energy Production.. ..

e Runs Straight Through America’s Forests & Farmsl

REVWAVECES
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EIA Annual Outlook & Projections

(Power)

Biomass is the single fastest growing baseload renewable
power source in the United States

Nonhydropower renewable sources meet 41% of total
electricity generation growth from 2008 to 2035

Renewables gain electricity market share; coal share declines

billion kilowatthours
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Demand / Drivers - Power

e Government Mandates & Incentives

* Power
» State RPS
* Federal Incentives (ARRA, etc )
* Fuel
* RFSZ
* Energy
* GHG legislation (RGGI, Western Gov's, etc )
* AB32

MERGE CO, Price Results
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Renewable Portfolio Standards

www.dsireusa.org / April 2010
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frretall sales x 2012
(2) 20% RE & 64O x 2017

ME: 30% x 2000
New RE: 10% 1 2017

MNH: 23.8% = 2025
MA: 22.1% = 2020
New RE: 15% % 2020
(+1% annually thersafter)
RI: 16% x 2020
CT: 23% x 2020
PAL ~18% x 20211
: 22.5% x 2021
MD: 20% x 2022

MN: 25% x 2025

Xcel: 30% % 2020
- WD 10% x 2015
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DC: 20% x 2020

Y

. Staterenewable portfolio standard
. Staterenewable portfolio goal

= Minimum solar or customer-sited reguirement

% Extracredit for solar or customer-sited renewables

6 Solar water heating eligible T Includes monrerewable alternative resources

Unided States Depa et of Agraturs
Farm Service Agency

Related Topics

& Binmass Crap Assistance
wram

BIOMNSS
=. CROP ASSISTANCE PROGRAM

Sl 3i0n up to receive Biomaes Srop Assiszance Progesm
wrnaid upelates

Vaadutock Flasibdity
for Rinsnergy

Blomass Crop Assistance Program for FSA

o i
Hanawabla Enargy, Job
Craation

BEAP Pragrammatic

Biomass Crop Assistance Program (BCAR) provides financis!
assistance to producers or antities that delver eligible biomass

Cyetcal Program/ i age a ¥ Lrvironmantal Impact
ik [CHST) costs associsted with the delivery of ehgible matenals, Statmment
+ Disantor Assistance
I Ecenomic and Policy The pravide Q
Anatysie infarmation and formal rulbes and regulations for BEAR: [ Ermail Updates

] mss Foads
P Ask FEA

Unless nebed all items will be in POF file farmal.

T D | * Summary Repart of BCAR CHST payments (May 24,

Complianca 2010) POF (13 KB) 0 SWARE o B
A BECAS CHST payn
) BOF (16 KB)

v biamass type (May

+ Farm Laan Programs -
b Lo and Mogulations

Biamass Crop Assistance Program (Propesed Rule] (Fep | Madia Help

I Qutroach and Educalicn 8, 2010 POF (184,81 KB) To view POF files you must

Natice of Funds Availability (NGFA) far Callectian, have Adaba Acrobat Readar
o R Harvest, Storage, and Transgortation of Eligible Material Inscallad on your computar.

¥ Totaccn To wiew Flash files you must

The following materials will get vou started with CHST hava Macromedia Flash Playar
intalied on your computar,

= BCAP/CHST Proaram Fact Sheat
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Utility Perspective — Biomass Power

Great River Energy

 (Coop serving
640,000 homes
& businesses in
ND & MN

Alliant Energy

T ALLIANT
ENERGY.

4696 of capacity and 71% of kWh Using
~13 Million tans coal annually

Xcel Energy

Northern States

Power Company SRl Northern
M'"“"f“m States Power
44% Company

Wisconsin
5%

Public Service |
Company of
Colorado

5% Largest Combination
Electric and Gas Utility
(based on customers)

Public Service
12%

Gas Customers 19M
Electric Customers 3.4 M

Case Study: Spiritwood Station})] 10% co-firing at Spiritwood
"

+ 99 MW CHP

« Circulating fluid bed
boiler has some
inherent fuel flexibility
« Abundant regional
biomass

+ Seeking additional
steam partners

Power Plants in [ Biomass Potential for Power Plants
WI, MN & IA in Wisconsin, lowa, and Minnesota

The 50 mile circles around each
represent the likely hauling
radius that biomass can be
collected from.

1735 power plants, 42,650 MW
-188 coal plants, 19,161 MW

-10% replacement, 9,299,210
tons @ 6,000 BTU's / Ib,

Potential for:

1,859,842 acres grassland or

4,649,605 acres of corn stover
929,921 woaodlands annually

10,000 tons /MW7 HettorEnvire. Com

Company Biomass Strategy to Date

« 70,000 tons per year

Ten tons per hour @
5,000 Btu/lb

Twenty big bales per
hour @ 1,000 Ib

11 to 17 MMBtu/ton
5 to 10 dry tons/acre

~10,000 acres
GREAT RIVER ENERCY:

Alliant Energy Biofuel Experience
1995-2006

Ottumwa, |A (southern lowa) 725 mW base load
pulverized (PBR) coal generating station

Co-fired switchgrass at 5%

Studied grass production cultural practices, fuel
processing, fuel handling, boiler chemistry, ash and
emission impacts. ... .
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Spiritwood biomass inventory

S Resource Acfee :i-r;v:’
Comcobs | 720,000 | 400,000
Com Stover 1,200,000
WheatStraw | 840.000 | 680,000
Swichgrasson | 470.000 | 3,500,000
CRP (est) |
B Hay 400,000 | ss0000 |
Barley Waste | 110,000 | 54,000
A SunflowerHuls | 72000 | 8800
Sugar Beet 4100 | 100,000
Foliage
Wood Waste WA | 14000
Msw WA | 13000
REAT RIVER ENERG\;‘
A Tbmvme By Cogeraie

Biomass Supply Business Development
Select Considerations
Contracts
= Transparent Btu based pricing mechanisms
" Long term contract development w/ integration of economic

attributes...and reflects land-owner-operator appropriate risk/return
scenarios

Uniform quality assurance fuel standards

Risk Management

® Understanding of land stewardship, crop production, harvesting,
storage and fuel processing

Fuel supply competition or synergy? Biomass supply could be
challenged if rapid adoption of biofuels occurs

Chain of custody, crop insurance, standard contract language. ..

Resource Capacity Opportunity

Dead Pine = 25MW4: |~

Agricultural Waste = 100MW
Biogas = 150MW’
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EIA Annual Outlook & Projections

(Fuel)

Growing use of alternative fuels of all types to meet increasing
liquid fuel use

U.S. reliance on imported liquid fuels is reduced by increased
domestic production and greater fuel efficiency

Biofuels meet most of the growth in liquid fuels supply

million barrels per day
25 History

Projections

20
Consumption

15

10 Production

5
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------- Updated AEQ2009 reference case
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million barrels per day

25 History Projections

Biofuels including imports

20

Net petroleum imports
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Demand / Drivers - Fuel

o Government Mandates &

'tm::.‘.ewultmlh Search: | -\IEF‘A"IMW 1
4 iame = ad b Cunlty » Ena & Funl Aditcns » Rananable Fusl Standand (175]

, n C e n t, \/es Renewable Fuel Standard (RFS)
mmmm
i FGdera, e e g sk orkaton ekl S A i

producens, and many other

The RES program wars creabed under the Energy Pobcy At {ERAct) of 2005, and et renewable hoel volur Ui
° RFSZ m&ummma»uwmwwrmumwummummwwuwmmw
Undér the Energy Independence and Security Act (Fisa) of 7007, the &5 as L e
e GHG legislation R A T Bt ot
. i , ansd 64 separatie volume requ wach one.
. + B34 o apply Wecyde : to nat ach cated fuel
s gas replaces.
e State / Regional . .
Detroleum, and the deelopes of our natiors 1 fords sector

« AB32/CARB e

For more information, please contact the P4 Fusls Programy Sunport Line at 202-343-9755.

Biorefinery Locations U.S CELLULOSIC ETHANOL PROJECTS UNDER DEVELOPMENT AND CONSTRUCTION

? Operational ? Under Construction

ENERG
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Supply
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Supply (Geography

Biomass Resources of the United States
Total Bi per Sq Kil

Biomass Resources of the United States
Crop Residues
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Biomass Resources of the United States
Forest Residues

Thousand
Dry Tonnes/Year

>100
50-100
25-50

10-25

5-10

<5

Not Estimated

f Fest residues include logaing resicues and other remavable material left
1 g L after carrying out silviculture operations and site conversions. Lagging
residue comrises unused partions of trees, cut or killed by logging and left
in the woods. Other removable matesisls are the unutiized volume of trees
urce: USDA,

Product Output database, 2007.

For more information on the data development, please refer to P=9 -
N vt oo OSSN o Agh, the Socument « »NR=L
contains the methadology for the develapment of an alder assessment, the Qsl&

Information is applicable to this assessment as well. The difference is only in
the data’s time period. Thi

produced by the
weable Energy Laboratory
artment of Energy

rm-hm +Billy Roberts - September 23, 2009
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