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




ARE WE RUNNING OUT OF OIL? by L. B. Magoon

THE BIG ROLLOVER  ~ Feakoil
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Dr. Les Magoon, USGS petroleum geoscientist
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Evidence of global peak production

Woarld Crude Production (EIA)
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Get ready

We are here

1900 2000 2100

for a low energy world

XN
Earthlurbines m



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 | ) Ll )
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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Lessons from Europe

A Community wind works!
I Denmark: 1/4 of all wind capacity
I Germany: 1/3 of all wind capacity
A Policy drivers (Feed-in-Tariff):
I Right to connect to grid

I Ultilities required to purchase power

I A guaranteed fair price

Dardesheim, Germany
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Installed capacity (MW)
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Cumulative Installed Capacity

1. Germany: 22,247 MW

2.U.S.: 16,818 MW US adding 8000MW
this year

3. Spain: 15,145 MW
4. India: 8,000 MW
5. China: 6,050 MW

1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

O Rest of World
B Europe
B United States

Source: Global Wind Energy Council
Global Market Report
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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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Current picture 2007

Nuclear
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7% = Hydro
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W petroleum
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700 MW average
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Future picture 2050

= Hydro

B Biomass

B Fossil fuels
Solar

40%

2100 MW average



What we need to do now
(a $1 trillion/year investment in the US) \

A Massive conservation and efficiency

0 Reduce consumption by 80% by 2050 (CO2 down to
350ppm)

o Change habits!
A Huge development of renewables (abundant, clean, domestic)

o Wind: most affordable, scalable

o Solar: many applications, huge resource

0 Biomass: limited supply, CO, neutral

o Geothermal: ground source heat
A Some fossil fuels will still be needed
A No Nuclear (finite supply, waste, safety, weapons, not CO2 zero)
A Coal i biggest C02 emitter, no way to clean it up
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What must be done

A 80% cut in CO2 by 2050 = 5% reduction every year for 43
years = 5% reduction in fossil fuels every year

A A $100/ton carbon tax to fund a new green energy system
A Finite fossil fuels should only be used to back-up renewables

A Electricity to become 60-80% of energy supply, up from
~20%. Nationalize the electrical grid

A Must move to electrified mass transit and drop the auto-
centric model. No new roads, airports, gas stations, car
dealers, trucks, natural gas pipelines.

A Local renewable energy at homes, farms and businesses

A Massive switch to solar water heating, and wood/biomass for
heating. GSHP for electric heating/cooling. Trains, buses
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What 0s getting I n t
A Misperceptions/myths

A Poor energy knowledge
A Greed over morals

A PolitcsvsfiDoi ng wh
n e e d & @ao Obama lead
the change that is needed?

A Old ways of thinking

A Past sunk costs i VT Yankee

A Inability to understand a
finite EARTH
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What does this mean?
A Shutdown Vermont Yankee in 2012 (~250 MWave)
A Much, much greater conservation and efficiency
A Build in-state renewables without delay

A Shift to electricity as main energy source, up from
20% In Vermont

A New buildings to use 80% less energy

A Changing our energy mindset, moving to
distributed renewable resources
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How do we get it done?

A Public Power Supply Authority i purchases
most electricity under long term fixed price
contracts

A Feed-In-Tariff i standard offer 20 year fixed
prices for renewables to all comers

A Low interest state financing (bonding)

ARPS i if aggressive and enforced

A Change utility regulation (allow them to survive)
A Market-based incentives i Federal and State
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Feb. 09 Stimulus Bill

A Large wind PTC or 30% ITC or Grant by Treasury
A Small wind & solar i 30% ITC, no caps
A All solar and wind i 5 year depreciation (50% bonus)

A Solar only with AMT relief, reduces federal min. tax
to 25%

A Consumers to get more options (leasing, etc.)
A Best of all T renewables are the energy future
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Get ready

We are here

1900 2000 2100

for a low energy world
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But it requires a whole new way of thinking
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Information Sources

www.awea.org American Wind Energy Association

www.REVermont.org Renewable Energy Vermont

www.windpower.org Danish Windpower

www.simmonsco-int.com Mat hew Si mmonsgee speecheé
AThe Energy Crisis Has

www.EndOfSuburbia.com Peak Oil & the Automobile

www.energybulletin.net/primer.php Primer on Peak Oil

www.kunstler.com The Long Emergency T New living arrangements

www.EarthTurbines.com Home wind turbines

www.NRGSystems.com Wind Measurement & Green Building
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