
It is a well-documented fact that birds collide with wind turbines, as they do with
virtually all large human-made structures. However, large-scale avian mortality
events at modern wind power projects (i.e. excluding old-generation projects in
California such as those found in the Altamont Pass area) have been rare. Prior to
2011, only four multi-bird mortality events (conservatively defined as >three
birds killed in one day at a single turbine) had been reported at the estimated
31,000 modern wind turbines operating across the United States, with the
largest event involving 27 passerines at the Mountaineer facility in West Virginia
in May 2003 (Kerlinger et al. 2010, 2011). In late 2011, a multi-bird mortality 
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Figure 1. Mortality studies have been
conducted at all Ontario wind farms
to assess impacts to bird populations.
Photo: Lyle Friesen
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event occurred in West Virginia involv-
ing a much larger number of avian fatal-
ities than had been reported previously.
On 2 – 3 October, 484 birds perished at
the 61-turbine AES Laurel Mountain
facility; almost all were passerine
migrants with Blackpoll Warblers (Seto -
phaga striata) representing 64% of the
casualties (Stantec 2011a). 

The recent multi-fatality incident in
West Virginia raises the question of
whether something similar has been
reported at wind energy facilities in
Ontario. Fatality studies were conducted
at 10 Ontario wind power projects (Fig-
ure 1) from 2006 to 2010 as part of fol-
low-up monitoring requirements of the
Canadian Environmental Assessment
(CEA) Act. I examined each of the study
reports (Table 1; all the reports are pub-
lic documents accessible by request via
the CEA Registry) to determine if
multi-bird fatalities had occurred and if
so, their number and frequency. All but
one of the wind facilities is located in
southern Ontario (the exception being
the Prince Wind Power Project near
Sault Ste. Marie) and all but one are
located either along or within 10 km of
a Great Lakes shoreline (the one excep-
tion being the Melancthon Wind Proj-
ect near Shelburne). Facility size ranged
from five to 133 turbines and the num-
ber of turbines searched at each facility
ranged from five to 126. Turbine height
ranged from 110 to 125 m (360 to 410
ft) and maximum turbine generating
capacity ranged from 1.5 to 2.3
megawatts (MW). Turbine lighting at all
but one of the facilities consisted of
flashing red lights; the one exception

was the Erie Shores facility which
employed steady red lights. The study
duration at the facilities varied from 10
weeks to over two years of continuous
monitoring. The frequency of carcass
searches at individual turbines ranged
from once/week to five times/ week,
with the most common frequency being
twice/week; the one exception was at
Erie Shores where the time between
searches ranged from 3 to 24 days. The
total number of individual turbine
searches from the 10 studies combined
was <33,000, with most being conduct-
ed during the bird migration periods in
spring and fall.

The raw or uncorrected number of
carcasses found at a facility ranged from
three to 166/year, which translated into
an average of 0.1 to 1.9 birds detected/
year at each of the turbines searched.
The maximum number of avian carcass-
es found at a single turbine during one
visit was three (European Starling [Stur-
nus vulgaris], Common Yellowthroat
[Geothlypis trichas], and an unidentified
passerine); this number was recorded on
just one occasion after a three-day peri-
od between visits on 29 May 2009 at the
Enbridge Wind Power Project. Two
avian carcasses were found at a turbine
during a single visit on seven occasions;
the remaining dead birds were found as
single individuals at searched turbines.
The maximum number of bird carcasses
found at a single facility during one visit
was six (at a facility where 33 turbines
were monitored per visit) when two car-
casses apiece were found at three tur-
bines after a three-day period between
visits.
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TABLE 1. Summary of avian mortality at 10 wind power projects in Ontario

Location Study Number  Study Search Total bird Corrected Corrected Reference 
year of turbines duration interval carcasses estimated  estimated

(total/study) found fatalities/    fatalities/ 
MW/yr turbine/yr

Cruikshank 2009 5/5 22 weeks 2x/week 4 0.9 1.5 Stantec 2010a

Cruikshank 2010 5/5 13 weeks 2x/week 1 1.1 1.9 Stantec 2011b

Enbridge 2009 110/33 22 weeks 2x/week 43 2.0 3.4 Stantec 2010b

Enbridge 2010 110/33 13 weeks 2x/week 8 0.8 1.3 Stantec 2011c

Erie Shores 2006 66/66 52 weeks 3-24 days 30 1.7 2.5 James 2008

Erie Shores 2007 66/66 52 weeks 3-24 days 29 1.7 2.5 James 2008

Kingsbridge 2006 22/22 10 weeks 2x/week 3 0.3 0.6 Stantec 2008a

Melancthon 2007 45/45 12 weeks 2x/week 12 0.9 1.4 Stantec 2008b

Melancthon 2009 133/45 21 weeks 2x/week 63 3.0 4.5 Stantec 2010c

Melancthon 2010 133/45 21 weeks 2x/week 27 1.8 2.7 Stantec 2010d

Mohawk 2009 6/6 17 weeks 2x/week 5 1.8 3.0 Natural Resource 
Solutions 2010

Port Alma 2010 44/15 22 weeks 2x/week 22 2.4 5.6 Stantec 2011d

Prince 2008 126/126 28 weeks 3-5x/week 72 0.9 1.3 Natural Resource 
Solutions 2009

Ripley 2008 38/38 27 weeks 1-2x/week 31 1.5 3.0 Jacques Whitford 
Stantec 2009

Wolfe Island 2009/10 86/86 52 weeks 1-2x/week 166 5.8 13.4 Stantec 2010e
Stantec 2010f

Wolfe Island 2010/11 86/86 52 weeks 1-2x/week 85 4.3 10.0 Stantec 2011e
Stantec 2011f
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The multitude of individual turbine
searches coupled with the low raw car-
cass numbers provides strong evidence
that the probability of large-scale avian
mortality events at Ontario’s wind ener-
gy facilities is very low. Raw numbers
do not, of course, represent the true
magnitude of bird mortality at these
facilities. A corrected estimate in birds/
MW/year requires adjustments for fac-
tors such as searcher efficiency, scaveng-
ing effects, area adjustments if the
entire area around a turbine could not
be searched due to dense vegetation or
difficult terrain, and the production
capacity (i.e. maximum MW size) of
the turbines. The corrected avian mor-
tality estimates for the 10 wind power
projects in Ontario ranged from 0.3 to
5.8 birds/MW/year and all but one of
the facilities reported fatality levels less
than 3 birds/MW/year which is consis-
tent with findings from the majority of

63 studies undertaken at wind energy
facilities across the U.S. (Strickland et
al. 2011) and with studies in Ontario
of single turbines along the Lake
Ontario shoreline (James 2003, James
and Coady 2004). The mortality (i.e.,
adverse) effects of the Wolfe Island
Wind Project, which has reported the
highest fatality levels to date in the
province, are likely not significant with
respect to local or regional populations
of species, in part because the mortality
is spread among at least 58 bird species.  

The near absence of multi-fatality
events and the low number of fatalities
reported annually to date suggest that
wind turbines are not a major concern
with respect to the sustainability of
migratory bird populations in Ontario
(impacts to bats may be of much
greater concern; see National Wind
Coordinating Collaborative 2010).
Other human-associated causes of avian 

Figure 2. Haying is estimated to have a much greater impact on bird
populations than collisions with wind turbines. Photo: Lyle Friesen
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mortality have impacts that are orders
of magnitude higher than those esti-
mated for wind turbines (Machtans
and Elliot 2011). An estimated 7000
birds were killed in Canada by wind
turbines in 2010 (Pomeroy et al. 2011),
with approximately 35% of the deaths
occurring in Ontario (extrapolating
based on the amount of installed wind-
power capacity in Canada by province
as of 2010 [CanWEA 2011]). By com-
parison, agri cultural mowing, which is
often common in and around wind
power projects (Figure 2), is estimated
to kill almost 10 million birds annually
in Canada (Tews et al. 2011). Window
strikes may claim over a million birds
each year in Toronto alone (Fatal Light
Awareness Program 2011) and over one
billion birds annually across the U.S.
(Sheppard 2011) 

It is important to note that steady
burning flood lights have played a cru-
cial role in almost all the multi-fatality
events reported at wind power projects
in the U.S. At the Laurel Mountain
AES facility in West Virginia, the fatal-
ities were not caused by collision with
turbines. Rather, the birds succumbed
after being attracted to eight floodlights
surrounding a battery storage unit. The
birds, migrating at low altitude in con-
ditions of high wind and thick fog,
became disoriented by the dusk-to-
dawn lighting at the battery substation,
and either slammed into the building
or circled around it to the point of
exhaustion (Stantec 2011a). Standard-
ized mortality searches at turbines
throughout the facility immediately
after the fatality event confirmed that

no multi-bird fatality events had
occurred anywhere but at the brightly
illuminated battery storage unit. No
further multi-bird fatality events
occurred at the substation after the
floodlights were extinguished (Stantec
2011a).

Steady burning flood lights around
an electrical substation and three adja-
cent turbines were also implicated in
the fatality events at the Mountaineer
facility in 2003 (Kerlinger et al. 2010).
An obvious solution to reducing avian
mortality at wind energy facilities, and
indeed at any large structure in urban
and rural areas, is simply to turn off the
floodlights (at a minimum, with sea-
sonal shutdown during the bird migra-
tion seasons). If floodlighting is
absolutely necessary for operational or
safety reasons, an efficient lighting sys-
tem should be installed that reduces
light ‘spill’ in areas where lighting is not
required (Sheppard 2011).

Wind turbines in North America
are almost universally equipped with
flashing red lights. This type of light-
ing, in the absence of lighting associat-
ed with ancillary structures (e.g., sub-
stations), may be an important reason
(along with their smaller heights and
absence of guy wires) why turbines
have much lower avian fatality rates
and no large-scale fatality events com-
pared to communication towers which
often feature steady-burning lights
(Kerlinger et al. 2010). Birds are both
attracted to and disoriented by steady-
burning lights although the mecha-
nisms involved are poorly understood
(Sheppard 2011). Collisions with wind 



turbines will increase as the number
of wind power facilities increases in
Ontario. Cumulative mortality levels
can likely be kept relatively low by
employing the wind turbine lighting
system currently recommended by
Transport Canada (flashing red bea-
con) and by limiting turbine heights to
less than 150 m (Kerlinger et al. 2011). 

The collective evidence to date sug-
gests the risk to birds from wind ener-
gy projects is low relative to other
anthropogenic factors and is unlikely
to be causing significant population
declines. However, wildlife, including
many bird populations, is under
increasing pressure worldwide because
of rapidly expanding human popula-
tions and associated land-use activities.
Not every area need be developed for
wind energy, particularly those areas
encompassing uncommon or unique
habitats, or that have unusually high
concentrations of wildlife including
species at risk. It is also important that
post-construction monitoring be con-
tinued as the number of wind energy
facilities increases to allow for a broad-
er assessment of possible cumulative
and significant population impacts on
birds and bats.
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