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“With public
sentiment nothing
can fail; without it,
nothing can
succeed.”

_E'L'"!r-‘.l.::r":?' - Abraham Lincoln
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People Want Renewalle Energy!

Totall Installed Wind Capacity.

1. Germany: 21800 MW

2. United States: 16842 MW
3. Spain: 13915 MW

4. India: 7720 MW

5. China: 5000 MW
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World total Jan 2008: 90,521 MW
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Installed Wind Capacities (‘99— Aug 07)

1999 Year End Wind Power Capacity (MW)

LInited States - 2007 Year End Wind Power Capacity (MW)
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Drivers for Wind Power

e Declining Wind Costs
e Fuel Price Uncertainty

e Federal and State
Policies

 Economic Development
 Public Support Y
 Green Power Crop of the

« Energy Security 215T century
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« Carbon Risk o -




Renewanles Portielior Standards

DSIRE: www.dsireusa.org May 2008

Renewables Portfolio Standards

ME: 30% by 2000

- WT: {1} RE meets any
EE&IEEEI::; E_.r 3322; increase in retail sales by 10% by 2017 - new RE
| *WA: 15% by 2020 : y 2012; {2) 20% by 2017

| ©3 NH: 23.8% in 2025 |
MA: 4% by 2009 +

1% annual increase

ND: 10% by

s

WI: requirement varies by

OR: 25% by 2025 (large utilities)
3% - 10% by 20235 (smaller utilities.

L1 YHV: 20% by 2015 =

[ RI: 16% by 2020 |
| CT: 23% by 2020 |
13 NY: 24% by 2013 |
21 NJ: 22.5% by 2021 |
21 PA: 18%" by 2020 |
2+ MD: 20% by 2022 |
| 21 *DE: 20% by 2019 |
71 DC: 11% by 2022 |
[ *wa 12%by20z2 |

\\’/ [ state RPS
241 State Goal

-

13 CO: 20% by 2020 (10Us)
*10% by 2020 {co-ops & large munis

| CA: 20% by 2010

I NC: 12.5% by 2021 (10Us)
10% by 2018 [co-ops & munis)

I AZ: 15% by 2025

I+ NM: 20% by 2020 [10Us)
10% by 2020 |co-ops)

i"'.:l: 20% by 2020 _|
wm

TX: 5,880 MW by 2015 |

]
' <+ Minimum solar or customer-sited RE requirement Solar water
* Increased eredit for solar or customer-sited RE heating eligible
‘PA: 8% Tier I/ 10% Tier II (includes non-renewables
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RE EXpected fiiem State Standarnds

Renewable Energy Expected from State Standards™
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Generation And Censumplion

Py State and Euel'Seurce

Great Lakes Region
(Energy Information Adminstration, 2005 Data)

Total Consumption

il

lllinois Michigan Wisconsin New York
Minnesota Indiana Ohio Pennsylvania

Non-hydro Renew ables
m Hydroelectric

Nuclear

Natural-gas fired
m Coal-fired




Change in Annual Temperature
2035-2060

Source: NOAA
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Environmentall Benefits

e No SOx or NOXx
* No particulates
 NO mercury

* No CO2

e NO water
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Key Issues for Wind Pewer

Policy Uncertainty

Siting and Permitting:
avian/wildlife, noise, visual,
water, land use, radar

Transmission: FERC rules,
access, new lines

Operational impacts:
intermittency, ancillary
services, allocation of costs

Accounting for non-monetary
value: green power, no fuel
price risk, reduced emissions
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SIting ana Wildlie: Interactions

Scientifically quantify the impacts to species N
Determine acceptable levels of losses N
Identify possible changes in operating paradigms
Minimize barriers to development:

— Siting Guidelines

— Regulatory Approval

— Consistent & Standard Rules




80-m to 100-m validated
wind maps (Great Lakes and
Great Plains emphasis)

United States - Updated Wind Resource Assessment Status

Fuart Rico and
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“The future ain’t what It used to be.”
- Yogi Berra
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Wind Capacity
Total Installed (2030)
(GW)

[ Joo-01
[ Joa-1
R ER:
-0
- =10

‘| Includes offshare wind.

The black open square in the center of a state represents
the land area needed for a single wind farm to produce the
projected installed capacity in that state. The brown square
represents the actual land area that would be dedicated

to the wind turbines (2% of the black open square).

20% Wind D8-18-2007
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Market Challenges

« National and state policy uncertainty

« Mixed stakeholder perspectives and knowledge

« Electricity supply planning based on capacity

e Variable wind output viewed as unreliable

* Incomplete comparative generation assessments

* Mismatch of wind and transmission development
timeframes

 Federal lending all source requirements for G&T’s
« Lack of interstate approach to transmission development
« Lack of utility financial incentives to own wind faclilities

* High cost and low turbine availability for community
projects

e High cost and permitting challenges of <1 MW turbines
« Uncertainty in emerging emissions REC markets
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Onshore

- Class 7
- Class 6

- Class 5
- Class 4

Class 3

Offshore

o e 10% Available

s Transmission

Class 4

Class 3

8

400 600 00
Quantity Available, GW

2010 Costs w/ PTC, $1,600/MW-mile, w/o Integration costs




—&— Cumulative Capacity (left scale)

—— Annual Capacity (right scale)
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Annual Installed Capacity (GW)
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2006 2012 2018 2024

Source: AWEA 20% Vision



20% Wind Electricity by 2030 - Economic Impacts by NERC Region

, MRO
| 3541 B
LIC: 154,500
FJC , 438,500

| s7958B
Jo 229 400

\JO: 682 zmj

\ SPP
- 5450 B

£ 141,400

D: 395,800

Economic Impacts from Construction
+ 20 Years of Operation

[ Total (Direct, Indirect, Induced) Manstary Impact {Billion $)

P lobs (IC) Jobs Created During Construction Period
B lobts (1O} Jobs in Job-‘Years Created During Cperations Period

Wind Vision cagse = 304 GW of wind capacity.
All job values rounded to the nearest 100,

SERC”

74.0 B
165 zﬂd}

- 587,400

.S, Total

4107 B
JC: 1,007 200
JO: 3,237 400

NPCC
3T T B
JC 71,000
JO: 274,100

FRCC

E17OE
JC 32,700

JO0 138,400
-

LS. Cepartmert of Enerdy
Mational Renewahle Energy Laboratory

Wind_Vision _06-12-2007 - DRAFT




Great Lakes Region — Economic Impacts (Onshore and Offshore)

From the 20% Vision
(61.5 GW new development)

Direct Impacts

Indirect Impacts

Payments to Landowners:
 $156 Million/year _
Local Property Tax Revenue: Construction Phase:
- $640 Million/year * 36.1 thousand new jobs
: : * $3.6 Billion to local

=~ Construction Phase: iconorln:es
* 91.3 thousand new jobs ; _
« $12.0 Billion to local economies Operational Phase:
Operational Phase: * 3.7 thousand local jobs
« 14.9 thousand new long-term jobs * $420 Million/yr to local
* $1.4 Billion/yr to local economies economies

Totals (construction + 20 yrs) e

Total economic benefit = $79 Billion

New local jobs during construction = 182,600
New local long-term jobs = 29,100

Construction Phase = 1-2 years
Operational Phase = 20+ years



Jobs Created
| |ap0-1,000

| |4,000-5.000
| 5,000 - 10,000

B 10,000 - 20 000
B o000 - 30 000
I o000

Total Cumulative Manufacturing Jobs Created by Scenario
that Meets 20% of U.S. Electricity Needs From Wind
(2007 - 2030)

Manufacturing lecation informaticn from REPF Report by Starzinger &
Svreak (2004)

Majar comporant assumptions: 50% of Dladas are manufacturad in

.5, in 2004 increasing to 80% in 2030, 26% of towers are from the

LS. in 2004 increasing to 50% in 2030 and 20% of turbines are

miade in the US. increasing to 42% by 2030, Wind_Vision_Jobs 08-18-2007 - DRAFT




Cumulative Water Savings Due to Deployment of Wind Energy (2008 - 2030)

Water Savings
Billions of Gallons
o
|0.01-25
| 25-50

o0

=100
- Wind_Vision \Water_06-19-2007 - DRAFT
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Conclusions

« 20% wind energy penetration is possible

« 20% penetration is not going to happen under business
as usual scenario

* Policy choices will have a large impact on assessing the
timing and rate of achieving a 20% goal

o Key Issues: market transformation, transmission, project
diversity, technology development, policy, public
acceptance

e 20% Vision action plan: May 2008

Source: AWEA 20% Vision
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“With public sentiment nothing can fail; without it,
nothing can succeed.”

- Abraham Lincoln
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Carpe Ventem

www.windpoweringamerica.gov
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