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This fact sheet summarizes what is known about bird
and bat interactions with lanebased wind power in
North America, including habitat impacts, and what key
guestions and knowledge gaps remain.

Introduction

Wind energy has gained prominence as a means of
generating electricity without emitting air pollutants or
greenhouse gasess the wind spins a wind turbine's blade
assembly, known as a rotor, a generator connected to the
rotor generates electricity. Large wind turbines generate
electricity at a lower cost and higher efficiency than smaller
ones, because longer rotor blades capture the energy from a
larger crosssection of the wind, known as the rotewept

area, and because taller towers generally provide access to
stronger winds. The greater and more consistent the wind, the
more electricity is produced.

Early turbines were mounted on towers @D feet in height

and had rotors 5660 feet in diameter that turned B0
revolutions per minute (rpm). Today's ladbdsed wind

turbines are mounted on towers 2Q@60 feet in height with
rotors 15@;260 feet in diameter, resulting in blade tips that

can reach over 425 feet above ground level. Rotor swept areas
now exceed 1 acre and are expected to reach nearly 1.5 acres
within the next several years. Even though the speed of rotor
revolution has significantly decreased to¢28 rpm, blade tip
speeds have remained about the same; under normal
operating conditions, blade tip speeds range from dB®
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mph. Wider and longer blades produce greater vortices and
turbulence in their wake as they rotate, posing a potential
problem for bats. Because large turbines are more efficient,
most modern wind developments for a given number of
megawatts (MW; 1 MW equals 1 million watts) have fewer
machines with wider spacing. Still, larger turbines are being
developed.

Wind turbines are typically described in terms of their
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can vary from a few hundred watts for home applications to
commercial turbines of several MWA 1.5MW turbine, a
capacity commonly installed in the United States over the past
five years, could produce 4.6 million kilowduwburs (kWh) per
year; actual energy generation is dependent upon the wind
speeds and wind availability at the site where it is located.
Although there are wide regional variations in electricity
consumption, a 1.8W turbine can generate enough

electricity for 300 to 900 households.

Wind energy's ability to generate electricity without many of
the environmental impacts associated with other energy
sources (e.g., air pollution, water pollution, mercury

emissions, climate change) could benefit birds, bats, and many
other plant and animal species. However, possible impacts of
wind facilities on birds, bats, and their habitats have been
documented and continue to be an issue. Populations of many
bird and bat species are experiencing leegn declines, due

in part to habitat loss and fragmentation, invasive species, and
numerous anthropogenic impacts, increasing the concern over
the potential effects of energy development.

1 Nameplate capacity is the maximum rated output of a generator under specific conditions designated by the manufactulied tresterator nameplate capacity is commonly

expressed in MW.
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About the Fact Sheet

This fact sheet summarizes what is known about bird and
bat interactions with lanebased wind power in North
America, including habitat impacts, and what key questions
and knowledge gaps remain. It uses a thteeed

classification of windildlife relationships based on the

weight of the evidence and agreement, or lack thereof, among
researchers in the field on each particular statement
contained herein.
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supported by peereviewed studies and on which there is
broad consensus among researchers.

oWhat Is Less Well Understoégresents ideas reached by
some field studies, but either the evidence is too limited to
support a firm and broadly applicable conclusion, there is
some evidence to the contrary, or there is some controversy
regarding the idea among researchers.

OAreas Where Little Is Knovérpresents questions to which
even tentative conclusions cannot yet be reached based on
current informationand data gaps. These questions are
hypotheses yet to be tested or are gaps in current knowledge
that have been identified by researchers.

The information presented is restricted to ladsed wind
facilities. Literature citations supporting the information
presented here are denoted in parentheses and found at
www.nationalwind.org/publications/bbfactsheet.aspx

What Studies Have Shown

The number of studies using rigorous methods and
research protocols to determine the potential impacts of
wind development on birds and bats has increased
substantially since the publication of the original NWCC fact
sheet in 2004 (NWCC 2004). Impacts on birds and bats have
been demonstrated at most facilities, but these impacts vary
among facilities and regions.

Studies have indicated that relatively low raptor (e.g., hawks,
eagles) fatality rates exist at most wind energy developments
with the exception of some facilities in parts of California
(Figure 1, page 3). All developments studied have reported
fewer than 14 bird (all species combined) fatalities per
nameplate MW per year, and most
have reported less than 4 fatalities
per MW per year (Figure 2, page 3).
Although several developments have
reported relatively numerous bat
fatalities, most studies have reported
low rates of such bat fatalities
(Figure 3, page 3). However, much
uncertainty exists on the geographic
distribution and causes of bat
fatalities (see discussion under direct
mortality).

Photo courtesy of NREL, PIX 16694.

Two general types of local impacts to birds have been
demonstrated at existing wind facilitiegt) direct mortality

from collisionsand (2) indirect impactsfrom avoidance of an
area, habitadisruption, reduced nesting/breeding density,
habitat abandonment, loss of refugia, habitat unsuitability,
and behavioral effects (Stewart et al. 2004, 2007). For bats,
only direct mortality resulting from collisions and barotrauma
(i.e., experiencing rapid pressure changes that cause severe
internal organ damage; Baerwald et al. 2008) has been
demonstrated.
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Direct Mortality

Wind turbines can Kill
birds and bats.

Birds are sometimes kille
in collisions with turbines,
meteorological towers,
and power transmission
lines at landbased wind
facilities; turbinerelated s
bat deaths have been Photo courtesy of NREL PIX 16112.

reported at each wind facility studied to date (GAO 2005;
Kingsley and Whittam 2007; Kunz et al. 2007a; Kuvlesky et al.
2007; NAS 2007; Arnett et al. 2008; see Figures).

Fatality rates vary widely regionally across wind
resource areas

Fatalities of birds and bats are highly variable among facilities
and regions of the country. For example, more raptors are
killed each year at Altamont Pass,
California, which has over 5,000
older and smaller turbines and
high raptor use, than at other
developments where fatality
studies have been conducted
(GAO 2005; Kingsley and
Whittam 2007; Kunz et al. 2007a;
Kuvlesky et al. 2007; NAS 2007,
Arnett et al. 2008; see Figure 1).
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Figure 1: Summary dRaptor Mortality Rates at Various Wind Energy Facilities*

Figure 2: Summary dAll Bird Mortality Rates at Various Wind Energy Facilities*

Figure 3: Summary ddat Mortality Rates at Various Wind Energy Facilities*

*Ph = Phase. References for the data found in the figures can be founsvamnationalwind.org/publications/bbfactsheet.aspiigures compiled by WEST, Inc., in Spring 2010.
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