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NON-FATALITY AND HABITAT IMPACTS ON
BIRDS FROM WIND ENERGY DEVELOPMENT

This session focused on discussion of non-collision impacts of wind energy projects on
birds, primarily impacts to habitat. The presentation included information about the
impacts of habitat fragmentation, disturbance, and site avoidance from wind turbines, as
well as from roads, transmission facilities, and other related construction at wind project
sites. Whether birds habituate to the presence of turbines and the influence of regional
factors were also addressed.

Overview of Non-Collision Related Impacts from Wind Projects

by
Dale Strickland, West, Inc.

There are a variety of direct and indirect, long-term and short-term non-collision impacts
that wind projects may have on birds. Direct loss of habitat results from the construction of
turbine pads, roads, and substations. Indirect loss of habitat may occur from birds’
behavioral responses to development, such as avoiding wind plant facilities and areas
surrounding them. Long-term habitat impacts result from the construction of relatively
permanent structures that remove habitat for the life of a project and from birds avoiding
habitat disturbed by a wind plant and not habituating (i.e., becoming accustomed) to wind
plant features. Short-term habitat impacts occur while habitat disturbed temporarily during
construction of the wind plant is being restored and/or while birds habituate to the
disturbance.

Direct Habitat Disturbances. Some estimates as to the extent of direct habitat disturbances
from wind project development were drawn from the Foote Creek Rim site in Wyoming
and several projects in the Pacific Northwest (e.g., State Line in Washington and Oregon).
Temporary impacts from the construction of roads, turbine pads, and substations were 0.4
to 2.6 acres per turbine or 0.6 to 1.7 acres per MW. Long-term impacts from permanent
facilities were 0.7 to 1 acres per turbine, or 0.4 to 0.7 acres per MW. The overall
magnitude of impacts and the potential for successful reclamation of sites depends on the
ecological context and characteristics of the site, the type of turbines being built, and the
design of the reclamation plan. For example, a prairie area dominated by tall grass with
good moisture has a better chance for reclamation than a cold desert area dominated by
sagebrush. Flat sites require less topographic restructuring than rougher terrain, and
arranging turbines in compact strings requires less road-building than widely dispersed
turbines.

Displacement Impacts. Displacement of birds is a potential indirect impact. In Europe
wind plant-related displacement effects are considered to have a greater impact on birds
than collision mortality. European studies suggest that most displacement involves
migrating, resting and foraging birds. Studies have reported displacement effects ranging
from 75 m to as far as 800 m away from turbines. In a Denmark study, eiders were found
to avoid desirable feeding areas within 100 m of turbines but no population impacts were
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detected.

Studies at Buffalo Ridge, Minnesota indicated small-scale displacement of less than 100
meters (Leddy 1999; Johnson et al. 2000). Use by grassland species was significantly
lower in plots containing turbines than in plots without turbines. On a broader scale, there
was a slight reduction in use of the Buffalo Ridge Wind Resource Area by some species
during spring and fall, but no reduction in use during the breeding season. At Stateline
(Oregon/Washington), bird use appears to be significantly less within 50 m of turbines. In
Wisconsin, there appeared to be no significant displacement of birds from the general area
of a wind plant as compared to a reference area (Howe, Evans, and Wolf 2002). Several
other Western and Midwestern sites show small-scale impacts. Small scale impacts have
been reported in ongoing studies including at the Ponnequin site in Colorado, a site in
North Dakota, a site in Montana, and a site at the National Wind Technology Center in
Golden Colorado. Habituation may be occurring at the Ponnequin site (Paul Kerlinger,
pers. comm.).

In a study of a similar development involving natural gas impact on sagebrush steppe
habitat, sagebrush obligates showed a 39%-60% reduction in use within 100 m of roads
carrying 10-700 vehicles per day. Sage sparrows showed significant reduction in use along
a gas pipeline with no traffic. The horned lark, by contrast, showed a slight increase in use
within 100 m of gravel road. Changes can be attributed to traffic, noise, vegetation change
and an increase in “edge” habitat (with related predation) (Ingelfinger and Anderson, in
preparation).

US Fish and Wildlife Service guidelines suggest a 5-mile impact to Prairie grouse leks
(breeding grounds) from wind development. While we could find no data suggesting an
impact radius in the published literature on wind development, studies of the impacts of
other human disturbances (e.g., construction of houses and roads, oil and natural gas
development) on Prairie chickens and Sage grouse indicate that birds do avoid disturbed
areas. Prairie chickens seldom nested or raised broods within one mile of an operating
coal-fired power plant in Kansas, and seldom nested within a half mile of inhabited homes,
well-traveled roads, a compressor station, or within 200 yards of highways or other habitat
edge (Robel 2002). For sage grouse, leks within 3 km of development of a gas well
showed lower nest initiation rates, with birds traveling twice as far to nest, although
nesting success was the same in disturbed and undisturbed areas (Lyon 2000). Sage grouse
use was found to increase with distance (up to 600 m) from powerlines (Braun, unpub.
data). Greater Sage Grouse and Sagebrush Steppe Ecosystem Management Guidelines13

suggest avoiding surface occupancy within 1 km of seasonal habitat (e.g., lek, nesting
habitat, winter habitat) of sage grouse.

There have been a few specific studies of displacement effects at wind sites. For example,
a population of Mountain plovers inhabiting the wind plant site at Foote Creek, Wyoming
declined from a mean of 50 during the two years prior to wind plant construction, to a

                                                

13 A set of guidelines prepared by the Bureau of Land Management, US Fish and Wildlife Service, US Forest
Service, Oregon Department of Fish and Wildlife and Oregon Department of State Lands, August 21, 2000.
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mean of 28 in the five years during and after construction. Mountain plover use on a
reference area declined from 30 to 9 over the same period of time. The decline in both
areas appeared to coincide with a regional decline in Mountain plover abundance (Knopf,
pers. comm.).

The only published report of avoidance of wind plants by raptors came out of a study
conducted at Buffalo Ridge, Minnesota (Usgaard et al. 1997). This study estimated a nest
density on a 261 square-kilometer of land surrounding the wind plant of 5.94/100 square
km. Based on that density, researchers predicted that there would be approximately 2 nests
found on the 32 square-km wind plant facility site with similar habitat. However, no nests
were found on the wind plant site. In contrast, a study of raptors’ responses to wind
development show a similar number of raptor nests before and after wind plant
construction at Montezuma Hills, California (Howell and Noone 1992). At Foote Creek
Rim, Wyoming eight Red-tailed hawks, one Great horned owl, and one Golden eagle
successfully nested within one mile of the wind plant. A successful Swainson’s hawk nest
was found within 0.8 km of an Oregon wind plant (Johnson et al. 2003). Finally, there is
also anecdotal evidence that raptor use of Altamont Pass WRA may have increased with
the installation of wind plant turbines (Orloff and Flannery 1992; AWEA 1995).

Several conclusions can be drawn regarding non-collision impacts of wind projects on
birds. First, reduced use or displacement of some birds probably occurs primarily in close
proximity to turbines, with the actual distance depending on the species and probably
ranging from < 100m to 3 km. There may be a relatively minor reduction in use of WRAs
by song birds, primarily during spring and fall, which would not be expected to have
population consequences on a regional scale. Direct impacts on habitat have been based on
predictions and not empirical measurements. Overall, there is still much uncertainty about
the extent of indirect impacts of wind plants, particularly on Prairie grouse. Remaining
concerns include habitat fragmentation by roads and the impact of turbines on behavior.

Further research is necessary on a few aspects of non-collision impacts of wind plant
facilities on birds. First, more work should be done on the relationship between small-scale
and large-scale impacts of wind development. Predictions of direct impact should be
evaluated by quantification of actual habitat impacts and correlated with project features
and site characteristics. Indirect impacts should be quantified, particularly on Prairie
grouse. There should be consideration of the linkage between non-fatality impacts to
population dynamics and biological significance. Finally, sites should be monitored to
track the progressive (cumulative) spatial impact of wind sites on animal behavior over
time using resource selection statistics (Manly et al. 2002).
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Discussion, Questions and Answers

Species discussed in the presentation were all western species; is there information on
waterfowl or other species in the eastern US?
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Response:  It was noted that data from offshore sites in Europe do indicate some impact on
water birds such as sea ducks. As for the eastern US, there has been little research done on
non-collision impacts of wind development in the region. One may assume, however, that
if the habitat used by an obligate species is removed, use by that species will decline.


