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Canadian Power Sources

* 60% hydro

* 15% coal

» 13% nuclear

* 9% natural gas

= 3% other sources
= 1% wind power

(Source: National Energy Board 2008)
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anada’s Wind Potentic

= Canada ha 2 at least 20%
of its power from the wind by 2025.

* From 2003 to 2009, Canada’s total installed wind
energy capacity grew by more than 10 times, from

322 to 3,249 MW.

Source: CanWEA
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Wind power installations have grown by rates of 20-30%,
both globally and in Canada.
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Global Wind Capacity

(Cumulative Megawatts Installed)
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Success Story: Denmark

Emissions Resulting from Danish Electricity Production since

(source: Danish Energy Agency) O

000, Denmark has
- produced enough

2 s electricity from the
21,000 wind to supply

19000 { almost one-fifth, or
17,000 20% of its national
15,000 demand.

1991 1993 1995 1997 1999 2001

29,000

27,000 4

TonnesCO
(adjustedfor exports andtemperature)

2003 2005 2007

* From 1991 to 2007, Denmark’s reliance on wind power
grew from 3% to 19.7% of its total electricity supply.

* In the same period, emissions from electricity production
fell 30%, while the country’s GDP grew by 45%.
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Creating jobs in pr

development, construction, 'Y
maintenance and manufacturing.
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Stabilizing long-term electricity
costs as the wind is not depleted
and does not jincreasesin
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Not leaving future e
generafions with the rlsk W

and responsibility of
managing wastes from other

forms of energy generation.




conomy & Environme

M G estments in
Renewable Electricity
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Energy Recovery

energy to build a typical wind
turbine that will generate
roughly 6,000 MWh per year.

* That means the electricity
required for manufacturing is
recovered within 7 to 8 months.
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The FERC chairman’s comments g0
who have strongly endorsed greater
nuclear and fossil energies will continue playing
wellinghoff’'s view also goes beyond the consensus outlook in the electric power industry
seity. The industry has assumed that more baseload generation
.th a rapid deployment ©

about future sources of alectricity
would provide part of an increasing demand for power: along Wi
. n. smart grid technologies and demand reduction strategies.
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Noise Impacds
of Wind Turbines

Wind Turbine
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Numerous peer-reviewed scientific studies
have concluded that wind farms do not pose a
significant risk to human health.

* "Context and Opinion Related to the Health Effects of Noise Generated by Wind

Turbines.” Agence Francaise de Sécurité Sanitaire de I'Environnement et du Travail
(Affset), 2006.

“Energy, sustainable development and health.” World Health Organisation, 2004.

Hayes, M. “Low Frequency and Infrasound Immission from Wind Farms and the Potential
for Vibro Acoustic Disease” Presentation: 2006.

-
Kent, D. “Health impact of wind turbines.” Municipality of Chatham-Kent Health & Family

-

Services Public Health Unit. 2008. 9

Leventhall, G. “Infrasound from Wind Turbines — Fact, Fiction or Deception?”
Canadian Acoustics. Vol. 34 Noi2,2006.

Markandya, A.; Wilkinson, P. “Electricity generation and health.” Vol. 370. The
Lancet. 2007.

Rodgers, A. “Wind Turbine Acoustic Noise”. White Paper, University of Massachusetts at

Amherst, 2006,
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"No Direct Adverse Effecs”

In December 2009, after conducting the most
extensive scientific review to date, an
international panel of scientists, doctors and
environmental experts concluded that:

* There is nothing unique about the sounds and vibrations
emitted by wind turbines.

The body of accumulated knowledge about sound and health
is substantial.

The body of accumulated knowledge provides no evidence
that the audible orsubaudible sounds emitted by wind
turbines have any direct adverse physiological effects.

Source: Colby, David W. et al. “Wind Turbine Sound and Health Effects.” Dec. 2009.
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“Opposition to wind farms on
the basis of potential adverse
health consequences is not
justified by the evidence.”

- Dr. David Colby, acting medical officer of health JRtRs o
for (hu’rhum Ken’r
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five miles of wind farms found “no ewdence
supporting the claim that views of wind farms
decrease property values”* —

In fact, property values increased 18% faster
within the view shed of wind turbines than
outside of it.

*Note: A 2009 study by Lawrence Berkeley National
Laboratory reached similar conclusions.

(Source: Sterzinger, Beck, Kostiuk: May 2003 Analytic Report.) *PEMBI
fi nstitut
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Ecological Concerns

Wind power has the
least impact on
wildlife, compared to
coal, oil, natural gas,
nuclear and hydro
power generation.

(Source: New York State Energy
Research and Development)
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* On a\
turbines in Na .
compared to 10,000 k|IIed by coII|S|ons
with office towers in Toronto each year.

Bats typically are not harmed by wind turbines, but
they have been adversely affected at a few sites.

Early tests have found that shutting down wind
turbines for a few hours a week at certain wind
speeds and times of night has reduced fatalities by
more than 50%.

Source: Erickson, et al.

Photo: Courtesy Lucas Gomes, 2007. EPEMBtI t
— 1 NS | u

Sustaing, bie Enecqy Selutions




Causes of Human Related Bird Fatalities
Number per 10,000 Fatalities

Wind Turbines

Communication Towers

50
Pesticides
710
Vehicles
850
Cats

1060
High Tension Lines

1370

5820 Buildings/Windows

[1] Environmental Bioindicators Foundation Inc. and Pandion Systems Inc., Comparison of Reported Effects and Risks
to Vertebrate Wildlife from Six Electricity Generation Types in the New York/New England Region, Prepared for New
York State Energy Research and Development Authority, March 2009.
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Rellabllliy of Wind Powej:

* Natural variations in wmd supply are dwarfed
by the normal fluctuations in the electrical
system that are caused, for instance, when
consumers turn appliances on or off.

Variations in the output from wind turbines ||
can be predicted and balanced by grid |
operators using complementary energy
sources.
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Counting the Cost

transmission lines).

* Once installed, the cost of generating wind power remains
steady for decades into the future.

Alberta retail electricity prices e Polluters will soon have
to pay for their pollution,

meaning that the cost of
power from fossil fuels
will continue to rise, on
top of normal market
fluctuations.

2002 2004 2006 2008 5 Y
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Brownfield Super Critical
Pulverized Coal

Wind

Cogeneration Median
gas Price

Greenfield Super Critical
Pulverized Coal

Combined Cycle Median
Gas Price

Integrated Gasification
Combined Cycle

Combined Cycle High
Gas Price

Single Cycle Median Gas
Price

Source: Alberta Electric System Operator (based on 2008 market prices)

150
2008 $CAN MWh
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Capacity for Growth

* A 2006 General Electrlc study for the Ontario
Power Authority found that the province could
increase its wind capacity over 10 times its
2009 levels without major infrastructure
upgrades.

“o Germany*has achievedmore than 15%
renewable power at an extra cost of about
$2.50 per monthpper home.
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Integrating Wind:
Denmark

“We said that the electricity system could not
function if wind power increased above 500
MW. Now [2003] we are handling almost 5
times as much. And | would like to tell the
government that we are ready to handle even
more...”

- Western Danish system operator ELTRA
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//Z/Mﬂfé/” ed/ ... asingle wind
turbine (1.8 MW iJ.\/p/roduce 6,000 MWh of
electricity, or enough power for more than 750
Canadian homes. Using this wind turbine rather
than burning coal to produce electricity will
leave2W00tonnesoficoeal in the ground and
reduce greenhouse gas emissions by 6,000
tonnes annually. That's equivalent to taking

W60 CarSIoTneEroanorplanting 30,000 trees.
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* Not everyone sees wind turbines as attractive
features on the landscape, but surveys have
found that support for wind farms increases
the closer a community is to a project.

 Widespread consultation and engagement
with communities, experts and other
stakeholders remains the key to choosing

- appropriate locations for future wind projects.
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Attitudes Toward Energy Sources in the EU

Solar

Wind

Hydro

Ocean

Biomass

I

Ntrl Gas

Oil

Coal

Nuclear

0% 20% 40% 60%

80%

100%

¥ |n Favour
Balanced
Views

® Opposed

Don't Know

Nowhere is wind power more prominent on the landscape or in closer
proximity to people than in Europe, where polls show very strong public

support. (Source: European Commission, 2007)
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FIND:

Videos, fact sheets, reports and summaries of the

latest research on wind and other renewable energy
sources at re.pembina.org.

CONTACT:

Tim Weis, Director of Renewable Energy for the
Pembina Institute — timw@pembina.org

VISIT:

* (Canadian Wind Energy Association (CANWEA) - www.canwea.ca
* Ontario Green Energy Act - www.ontariogreenenergyact.ca

* Ontario Power Authority — www.powerauthority.on.ca/FIT

* Risg laboratories, Denmark - www.risoe.dk
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