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Scale Turbine




i Small Wind Energy Systems

A Typically less than 100 kW capacity

A Rotors diameter 23 inches to 21 feet
A 65 to 120 foot towers
A Suitable for rural farms or residences

A Can operate in areas with Class2wind
resources (9.8 14.3 mph)

Source: AWEA Permitting Small Wind Turbines Handbook



i Small Turbines Big Mvths
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wf't Wind Acceptance & Issues
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A Aesthetic/Nuisance
(view, noise, flicker, vibration?)






i Visual Impact

A Depends on height, topography, and direction

A Consistent with rural/agricultural land use
features

A Comparable to utility poles, water towers,
cellular phone towers

A Weigh property rights and contribution to
electricity supply against aesthetic concerns



Q Tower Tvypes

Guyed Monopole

Tilt-down tower simplifies maintenance access
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;,t Some Turbine Models

Bergey BWC Excel Endurance Windpower S-250 Wind Turbine Ind. Jacobs

I

Bergey BWC XL.1 Eoltec Scirocco E 5.6-6

Entegrity EW50 Southwest Whisper 500
See LIpower.orq/pdfs/cei/mgind/wind-approved.pdf



http://www.lipower.org/pdfs/cei/wind/wind-approved.pdf
http://www.lipower.org/pdfs/cei/wind/wind-approved.pdf
http://www.lipower.org/pdfs/cei/wind/wind-approved.pdf

Obstruction of the Wind by a Building / r’
or Tree of Height (H) \
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Source: National Renewable Energy Laboratory (NREL)
10



e What Works

Images courtesy of NYSERDA and Megan Amsler (Cape & Island Self Reliance)
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e What DoedNot Work

REAL GOODS
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Images courtesy of Megan Amsler (Cape & Island Self Reliance) and Mick Sagrillo
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Slide courtesy of Mick Sagrillo
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Modern small
wind turbines are
typically quieter
than most external
alr conditioners.

Source: In the Public Interest, How and Why to Permit for Small
Wind Systems - A Guide for State and Local Governments
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'w/t‘*” Noise
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A clasp hitting a flagpole |
far more distinguishable
than any sound a small
wind turbine makes

Source: In the Public Interest, How and Why to Permit for Small
Wind Systems - A Guide for State and Local Governments
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i Sound or Noise?

Long Island

A Background noise 'ewm'ane}ﬁ
usually masks wind |

Industrial

turbine noise Nolso

A Noise reading taker .nm.@
25 ft from a turbine —
drops by factor of @ P Ay
four at 50 ft o IR A
(by factorof 16 at = .§§ ae [N
1000 ft) s g o |

Source: AWEA Permitting Small Wind Turbines Handbook
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* Sound pressure level at a distance of 100 feet
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Sound Study - 10 kW Bergey Wind Generator

Suisun, CA - Ledgewood Creek Vineyard (July 9, 2001)
19 to 24 mph

Bergey 10 kW Excel-S wind generator - 80" tower

Sound measured downwind at 20°, 50°, 100°, 150" & 200’
Bernard L. Krause, Ph.D., President, Wild Sanctuary, Inc.

Distance Wind Turbine “on” Wind Turbine “off”

20 ft. 50.1 dBA 45.7 dBA
50 ft. 49.3 dBA 45.8 dBA
100 ft. 46.9 dBA 48.1 dBA
150 ft. 44.2 dBA 44.4 dBA
200 ft. 44 1 dBA 44.3 dBA

Source: AWEA Permitting Small Wind Turbines Handbook



wf'ﬁ Wind Acceptance & Issues
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A Land Use
(open spacel/vistas, preserved farmland,
wetlands, waterfront?)
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wf't Wind Acceptance & Issues

nnnnnnnnnn

A Frequent Flyergbirds, bats, blades, ice?)
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A Statistically,
a slidingglass
dooris a
greater threat |jf
to birds than a g
small unlighted
wind turbine

Source: AWEA Permitting Small Wind Turbines Handbook
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Long IsIaI;gé

< \Wind Turbines & Bird Fatalities

% Corrposition of Fatalities by Source

wind turbines <1 | per 10000 |fatalities
commnicationtovers [ 250| per 10000 | fatalities
pesticides _:' 700 per 10000 | fatalities
wehicles 1] 700| per 10000 | fatalities
hightensionlines [ 300 per 10000 | Batalisies
other | 1000| per 10000 |fatalities
cats_ 1000 per 10000 | fatalities 5500 per 10000 fatalities
buildingsivindows : 1 l =
! ! ! ! !
0 10 20 30 40 50 60

% Composition
Source: Erickson Presentation, AWEA 2002
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wf'ﬁ Wind Acceptance & Issues
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A Safety(failing towers, climbers, electrical ?)
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relil_ Falling Towers?

Long Island
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ARemove climbing foot
rungs on the lower 12 feet
of a freestanding tower

AFor lattice or guyed towers,
fasten sheets of metal to
the lower part of the tower
to cover all hand and foot-
holds

ADisplay "Danger-High
Vol t ag etdthessidegs n s
of the tower

Source: In the Public Interest, How and Why to Permit for Small
Wind Systems - A Guide for State and Local Governments
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Climbers?

"
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i Non-lssues/Red Herrings

I. Shadow "Flicker"

. Fences/Attractive Nuisance
. Birds

Iv. "lcing"

v. Electrical Signal Interference
vi. Lightning Strikes

vil. Stray Voltage

Source: In the Public Interest, How and Why to Permit for Small
Wind Systems - A Guide for State and Local Governments
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A Town of Islip

A Town of Riverhead

A Town of Southampton

A Town of Southold

A Town of East Hamptogequiring Town Board vote)

i LI Towns with Wind Codes
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i Growth of U.S. Small Wind Marke

Fig. 3: GROWTH OF U.S. SMALL WIND MARKET

20000 —
B 2001 2,100 2,100 (not avail.)
15000 | B 2002 3,100 3,100  (not avail )
B 2003 3,200 3,200 (not avail.)
B 2004 4,671 4,878 $1,4809
10000 | 2005 4,324 3,285 $990
B o006 8,329 8565 $3.320
B 2007 9,082 8,737 $4.197
B 2008 10,386 17.374 $7.266
5000 | B 2000 9,800 20,300 $8,240
Srnall Wind Capacity Sales of Units Sold
Units Sold Sold (kW) (SUS x 10.000)

http://www.awea.org/documents/2010 AWEA Small Wind Turbine Global Market Study.pdf
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http://www.awea.org/documents/2010_AWEA_Small_Wind_Turbine_Global_Market_Study.pdf
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Courtesy: Sunergy Europe
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2L Best Practices & Resources

AWEAGuIde for State and Local Governments
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www.awea.org/documents/InThePubliclnterest.pdf
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http://www.awea.org/documents/InThePublicInterest.pdf
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A AWSModel Zoning Ordinance
Permitted Use Regulation
for Small Wind Turbines
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From NYSERDA PowerNaturally
www.powernaturally.org/publications/AWS Small Wind Zoning.pdf
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http://www.powernaturally.org/publications/AWS_Small_Wind_Zoning.pdf
http://www.powernaturally.org/publications/AWS_Small_Wind_Zoning.pdf
http://www.powernaturally.org/publications/AWS_Small_Wind_Zoning.pdf
http://www.powernaturally.org/publications/AWS_Small_Wind_Zoning.pdf
http://www.powernaturally.org/publications/AWS_Small_Wind_Zoning.pdf
http://www.powernaturally.org/publications/AWS_Small_Wind_Zoning.pdf

%%EAWSI\/IodeI Zoning Ordinance

Permitted Use Regulatiofor Small Wind Turbines
A. Notice to property ownerswithin 200 feet

B. Tower heights <140 feedn 1 to 5 acres (no
limit > 5 acres)

C. Setbacks = height of the system
. Building permit application & line drawing

. 60 decibelddBA) max. at closest neighboring
iInhabited dwelling
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i Other Resources

A U.S. DoE database of 79 local/state wind ordinances
www.windpoweringamerica.gov/policy/ordinances.asp

A NYSERDA Wind Energy Toolkit
www.powernaturally.org/programs/wind/Wind%20Energy%20Toolkit.pdf

A NYSERDA Wind Enerdyodel Ordinance Options

www.powernaturally.org/programs/wind/toolkit/2 windenergymodel.pdf

A Policies to Promote Small Wind Turbines Policy
Menu for State and Local Governments (AWEA)

www.awea.org/documents/Policies to Promote Small Wind Turbines.pdf

A Maine Model Wind Energy Facility Ordinance

www.maine.gov/spo/landuse/docs/ModelWindEnergyFacilityOrdinance.pdf
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http://www.windpoweringamerica.gov/policy/ordinances.asp
http://www.powernaturally.org/programs/wind/Wind Energy Toolkit.pdf
http://www.powernaturally.org/programs/wind/Wind Energy Toolkit.pdf
http://www.powernaturally.org/programs/wind/toolkit/2_windenergymodel.pdf
http://www.powernaturally.org/programs/wind/toolkit/2_windenergymodel.pdf
http://www.awea.org/documents/Policies_to_Promote_Small_Wind_Turbines.pdf
http://www.maine.gov/spo/landuse/docs/ModelWindEnergyFacilityOrdinance.pdf

i Horns Rev Radar Stud

Operation (2003):

Response distance:

night = c. 1000m
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