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WIND ENERGY BENEFITS Games:

-ENERGY INDEPENDENCE
» Domestically produced

» 20+% penetration on US electricity grid technically
feasible

» Protects consumers from volatile electricity prices

 ENVIRONMENTAL
» NO air emissions
» No water usage or water pollution
» No toxic materials
» No mining for minerals

« ECONOMY
» Industry rapidly growing
» Revenue for townships
» Revenue for landowners
» Local job creation
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WIND ENERGY IS RAPIDLY GROWING  ¢Games:

U.S. Wind Power Capacity, Annual & Cumulative (MW)

O Net Annual
B Cumulative

Year end 2007- 16,818 MW installed- 45% surge
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US INSTALLED WIND ENERGY CAPACITY Ga?fes




WIND ENERGY IN THE EASTERN US

. Total of 787 MW installed out of 16,818 MW
nationally (4.6%06)

e Most productive wind sites in the East in
mountainous areas

e Using most productive sites allows greater
production per wind farm — less wind farms
needed

eMountainous areas experiencing opposition in
many states

e Coal- rich states prefer use of former strip
mined sites



Challenges of Strip Mine Wind Construction

e Unstable soil base from loose spoil

e Can be difficult to find mining sites with good wind —
Gamesa is actively seeking such sites

e Gamesa standard is to dig foundations that are 8 feet deep
X 52 feet wide, surrounded by compacted soil, to minimize
environmental impacts

e Loose spoils require digging to 30-40 feet and anchoring
foundations into ground — subsequent environmental
Impacts from deeper disturbance

e Soil must then be infilled and compacted to depth

e Additional expense makes some projects uneconomic

e Potential to inherit environmental liabilities



Installed Capacity by State

Crart 2 lusTates the rankan ge of wind oowesr capac ty sl states with utlity sized” wind tur
Dines. AWES considers utline-sized” o beall wind turbines with generators LOCHlowatt (040
N sz o arger

Installed Capacity by MW
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Who 1s Gamesa?

Gamesa is a worldwide leader in Wind
Farm Development and Wind
Turbine Manufacture

e Worldwide headquarters in Spain
e US headquarters in Philadelphia Y
e 4 Manufacturing facilities in

Pennsylvania
e Development offices in Philadelphia,

Ebensburg, Minneapolis and Austin
e 12,000+ MW installed around the

world by the end of 2007 w
e Recently added to the Dow Jones

Sustainability Index for corporate

responsibility




Where to Build Wind Farms — Initial Site Assessment

Wind speed

eAccess to electricity
transmission lines

eEnvironmental
compatibility

«Site constructability

Wind Speed Map of West Virginia at 100 m
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Gamesa Projects Proposed in West Virginia ¢ames:

1) Dobbin Ridge Wind Project
- Grant & Tucker Counties, West Virginia

- 50 turbines, 100 MW

2) Drennen Wind Project
- Nicholas County, West Virginia
- 30 turbines, 60 MW

3) Rich Mountain Wind Project
- Randolph County, West Virginia

- 75 turbines, 150 MW
- Project location would be on 17 miles of privately owned mountain

top land composed of primarily uninhibited forested areas

4) Stone Steps Wind Project
- McDowell County, West Virginia & Tazewell County, Virginia

- 30 turbines, 60 MW

Page 11



Windfarm Design

Steps to design wind farms include:

e Installation of meteorological masts't
assess wind speed and consistency
— Tells where to site windmills
Roads are sited between windmills

— Minimize impacts to water resouree
— Follow existing road/trails where po:
Design electricity collection system
— Buried within project along roads
— Interconnection substation
Design transmission line upgrades where
necessary




Wind Farm Access Roads

Permanent gravel roads are 15 feet wide
Initial clearings are 60 feet wide
Erosion controls are maintained throughout
construction and operation
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Games:

Windmill
Founda

52 feet wide ant
feet deep
Octagonal shape
Once backfilled, th
foundation will hav
cement ring with &
diameter of 15 feet
exposed
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Power Lines

Cables buried between windmills along
road corridors

Overhead cables will span streams to
eliminate impact to the stream
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Games:

Erosion and Sediment Controls

Rock-lined swales — slow water flow and [
erosion

Vegetative matting — prevent erosion in dist
areas
Waterbars in roads — divert water to preven
Open bottom culverts — have no impact to, st




Revegetation of Wind Farm

e Non-gravel areas are reseeded with
proper seed mixture both during and -
after construction




Gamesa’s Allegheny Ridge Wind Farm - Assembly

e Towers are made of four (.
sections

e Blades are installed
individually — reduces area
which must be cleared
at the base of the windmill

Weights
Class [EC 1A [EC 1A [EC 114
Dibt WZ 1l Dibt WZIl
Tower height 67 m 78m 100 m
Tower (tubular) 153 T 200T 286 T
Nacele 65T 65T 65T
Roter (incl. hub) 38T 38T 3BT
TOTAL 256 T 308T 389 T




Games:

Gamesa’s Allegheny Ridge Wind Farm



Benefits to Local Communities

S R P

Pubdlshied: Sugust 19, 2007 11:30 pm

Turbines mean revenue windfall for
townships

BY KATHY MELLOTT

Tha Tiibdine-Daimoos at

BLUE ENDOB — The 3,000 anmual mankckonl east fee palkd by Gamress
Enorgy US4 |s providing & fimancial boost to townships Inthe

Alleghsany Ridge ¥Wind Farm.

How, odficlals are looking for ways to oeep more mondey 0 EExXpayer
pockets or use the windiall to improve servioss.

wWith the £6%,000 coming from Gamess, sipervlsors In Juniata
Township, Bliir County, are taking o bold step: Effective Jan. L, the
Z.%-mill munidoal read sstate tay will be chminatsd.

“There are peopde who don't ke the windmills ard these who do,”

Superylsor Dawe Eamne said. “Why shouldnTt everybody get at least
sarmething cut of them?”

Kane estimated the decslon will save the averags property owner
30 b0 S40 par vEar.

HMeanwhike, this vear's windmill reyeisue was used o stabilizs and
pave Ly Road - the connecting route with Washdngton Township's
Moarntaln Road at the county Dne.

Wiashingbon Township's windrll reveniee totals $42, 000,
Whike offidals In the Cambria commainity say they cant et shiminata
a tax, the money expeched during the next thres decades will be used

i & hivek d I nrmeesermesee. S resrele e B ol esld

“Wie're going o keep taves down so evarvone benefits,” e sald.

DEclals banve dedicatesd £3,000 to pay for increased podice patrols,
wihdle mauch of the money will go toward Inmproving mads, Guric sald

During the next theoe bo fhee senrs, Washingoon offclals sl soend
$ 150,000 on road Improvements rathssr tham the usual $40,#00 to
50,000 avallabde prior o the windmddl rewe nuoe.

“Hapafully we can get some of thess people out of the dirt and dust,
Guzic said

rortage Tawnship has Ackded numermus resldents” suggestions -
imcluding soemae froen individuals who want thies money o e used for &
kgl pofice force. Bt the revenss appears to be handed
cdgeathar

Td ke to drop tases by 1 mil, " Supervisor James Kovach said. “Bag
roads ane qoing o be & bop prkarity. We want to pove the roadds
around the windmils and take care of other roeds.”

Portage Townshin's windmilll revernsue s $69,000 anmually.

Cresson Tawnshlp hias ecslved revenoee for seyven turbines. While
fhemne: b2 been no formal discussion among oficlals, bosnd Chadmmann
Soott Decoskey sald the resene: will probably e rmade part of the
general fund

I willl probabdy g to keep us from raising taxes,” hie sabd.
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Preconstruction Environmental Assessments

Assessments include:
e Environmental studies are perform
assess impact to wildlife »
— Site is surveyed to locate habitat
threatened or endangered species
— Bird and Bat risk assessments are:
performed
e Wetlands and streams are |dent|f|ed
within project area
e« Ambient noise is recorded throughout
site and analytically modeled maps are
generated to simulate a windfarm




Games:

Timl| _erlng ACtIVItIeS

Standard timbering practices emp

Road clearing areas are surveyed a
staked |
Harvesting takes place
— Landowners and Gamesa coordln
timbering efforts
Erosion controls are employed




