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to do?
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A Manufacturer of home
wind systems

o Complete Systems

o Permitting and
installation through
power production

Serves small wind: $30M
iIndustry (2007)

Employs 16 people
Testing through 2008
CEQ, David Blittersdorf
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Manufacturer of wind
measurement technology

Founded in 1982

Global leader: $66M 2008
sales

Sells to 120 countries

Serves large wind: $30B
industry (2007)

Employs 100 people
CEOQ, Jan Blittersdorf
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Industrial
Revolution

€ F o opdoduction allowed exponential population growth,
using ALL stored fossil fuels in 200 years
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A Oil prices hit bottom
In 1999

A A 100+ year trend

has reversed

A This price increase in
oll is based on supply
peak - a first for

mankind!
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THE BIG PICTURE

LONG VIEW With the recent runup, gas
prices are now nearing their historic peak
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Data: Energy Information Administration, Oil Price Information Service *DAILY PRICE, AUG. 31
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ANNUAL AVERAGE PRICE OF A GALLON
OF REGULAR GAS, AT 2005 PRICES

September 12, 2005 | BusinessWeek | 13
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Global decline ok®il discoveries )

Averages ofeach decade

Presently using 31 billion Peaked
@

barrels per year s

Billion of barrels Area under curve is
total oil the world will

produce (-~ 2200 billion)

Forty years of
constant decline

1910 1930 1950 1970 1990

L. F. Ivanhoe, Coordinator, Hubbert Centre for Petroleum Studies,
Colorado School of Mines




ARE WE RUNNING OUT OF OIL? by L. B. Magoon
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Dr. Les Magoon, USGS petroleum geoscientist

XN
Earthlurbines m



Americans (we) are the problem

For every barrel we discover,

we consume 3, soon it will be 4

We would need 6 Earths if every

person consumed oil at U.S. rates

US represents 5% of t

but consumes 26% of
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Energy Facts

1 barrel of oil = 42 gallons or 672 cups (8 0z bottles)

The world today consumes 86 million barrels/day or 31 billion a year. At
$100/barrel = $3.1 trillion/year or 15 cents per cup (cheaper than water!)

Energy supply ~40% oil, ~22% natural gas, ~22% coal, ~6% RE, nuclear
Total world energy bill ~ $8 trillion/year

Wind power ~ $20 billion/year

Solar ~ $18 billion/year

Necessary for food, housing, movement - EVERYTHING

Energy use in USA is 6 times world average i need 6 earths to support 6.5
billion people with our lifestyle but population is still GROWING

Peak Oil is a proven theory (Hubbert)

Denial is a fact in human behavior

Fossil fuels and nuclear are finite, renewables are infinite
Continued exponential growth in energy is NOT possible

Energy Returned on Energy Invested (EROEl)T nEner gy Pr of |
making informed future energy decisions i not just on financial returns

We (Americanos) ar g 2t68e obbi gvpe s td o «
26% of energy and only 5% of the w




2004 Worldwide Energy Supply
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Ver mont O0S

Current picture 2007

o Nuclear
= Hydro
\ 36% ® Wood/waste
W petroleum
ISO-NE

700 MW average
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El ectri cit

Future picture 2050
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® Biomass

m Fossil fuels
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Get ready

We are here

1900 2000 2100

for a low energy world

XN
Earthlurbines m



N
Earthlurbines

AFirst wind
turbine to feed
power to

the electric grid

I n 194006

AThe site was
in my backyard
in Vermont

A xcellent book
TnPower

t he Wi nd
Palmer Putnam

NRG



Large Wind

A Turbine size: 1.5-2.5 MW

A Provide wholesale power at fixed
prices for 30 years

A Require 15+ mph average wind
sites

A Wind farms range from 20-500 MW

A Major turbine mfg: GE, Siemens,
Vestas, Mitsubishi

A Major developers and financiers:
Shell, BP, PPM, FPL, John Deere,
Goldman Sachs, T.Boone Pickens
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Community Wind

A Local ownership, local benefits
A Group net metering or Feed-in Tariffs
A Up to 2MW turbines

A Presently OK for select
customers/technologies in Vermont

A Most cost effective wind power for
businesses, farms and groups of
homeowners
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Small and Residential Wind

A Range from 2 to 100 kW

A Net metering

A Requires 10+ mph
average wind sites

A Industry tiny but good
potential i scalable

A EROI low due to low
volumes

A Markets need to develop

A Federal incentive just
passed in Oct. 08

A VT rebates available now
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Vermont Deliberative Poll Findings

A 90% support the building of a wind farm visible from

where they live.

A 98% would like to increase the proportion of

Ver mont 6s el ectricity obt ai

A 69% wanted to see the electricity used by Vermonters

produced mostly or entirely inside Vermont.

Source: Vermont Department of
Public Service (2008)
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