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Executive Summary 

Oregon’s high desert has world-class wildlife and wildland values that deserve protection.  
Likewise, the region has outstanding wind power resources that could be developed as part of 
state and national efforts to create energy independence and develop clean sources of renewable 
energy. Oregonians have the opportunity to develop wind energy responsibly. The key to 
successful development will be siting wind power strategically in areas suitable for wind power 
facilities after taking into account other valuable resources in those areas.  As interest in 
constructing utility-scale wind power facilities increases, siting decisions that allow wind power 
to be developed in a way that protects special landscapes and sensitive wildlife will mutually 
benefit wind power companies, government entities, local communities, and the larger public.  
 
This report provides an initial analysis of wildlife habitats and landscapes sensitive to wind 
developments throughout Oregon’s high desert. Some of these lands and species are sufficiently 
sensitive or unique to require the exclusion of wind energy development altogether, while other 
categories would permit wind energy development if certain best practices are implemented. By 
overlaying wind resource potential with these other natural values, a picture emerges showing 
where wind power development will have the least social conflict and environmental impact. 

Considerations for Wildlife 
Many types of wildlife are known or expected to be sensitive to industrial wind power 
development. Because of the propensity for wind turbines to kill birds through collisions with 
spinning blades and bats from air pressure trauma is established, it is preferable to site  turbines  
in areas where there is low concentration of bird and bat activity. Roads, powerlines and other 
developments associated with wind projects can also lead to habitat fragmentation and the 
displacement of wildlife from preferred habitats, particularly for sensitive species such as 
Greater sage-grouse (Centrocercus urophasianus).  
 
Potential impacts on big game in areas such as winter range have been suggested by studies 
examining ungulate reactions to various types of infrastructure and disturbance similar to what 
may be encountered during development and/or operation of a wind development site. Potential 
impacts on small mammals remain poorly understood and more study is needed to reach 
definitive conclusions. Overhead powerlines and other infrastructure can lead to an increase in 
perching and nesting sites for predatory birds, significantly increasing the predation risk to small 
mammals and birds in the area. 
 
It is important to consider that existing traditional land protection categories may not be 
sufficient to protect critical wildlife populations. It is important also to consider impacts that 
occur in the airspace. Placement of turbines in low value habitats and developed landscapes can 
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cause significant impacts if the airspace is used by high concentrations of birds or bats. It is 
critical to consider both the terrestrial habitat and wildlife usage of the airspace. 

Sensitive Landscapes 
Oregon is known throughout the world for its iconic western landscapes. Many of these, like 
national parks, wilderness areas, and wilderness study areas, have been placed off-limits to 
industrial activities by federal law or regulation. Others, such as roadless areas and Areas of 
Critical Environmental Concern, have limited protective designations which would tend to 
hinder the timely development of wind projects and might preclude development in some cases. 
There is a third category of lands, Citizen Proposed Wilderness, which may lack formal 
protection at present but have a high public profile, strong scenic values, and sensitive wildlife 
habitat and therefore development would potentially face stiff  public opposition.  
 
Historical and cultural sites and trails are typically protected by federal law which requires that 
the sites as well as their historic settings be protected. Overall, open spaces in Oregon are highly 
valued, which means that projects that do not impair prominent viewsheds are less likely to face 
opposition. By steering wind projects away from lands where industrial development would be 
controversial, wind developers can reap the benefits of maintaining their “green” credentials and 
achieve a speedier approval process that enjoys strong and broad public support. 

Prioritizing Wind Power Development in Oregon 
When sensitive resources are overlaid with wind power potential on a map of Oregon, it becomes 
apparent that some areas are unlikely prospects for wind energy due to low winds or multiple 
environmental sensitivities, while other areas have strong wind resources according to National 
Renewable Energy Laboratory (NREL) data and fewer resource conflicts.   
 
For the purposes of this analysis, some lands were treated as “exclusion areas” because legal 
restrictions associated with state and/or federal law effectively preclude development of these 
areas.  Other areas were treated as “high conflict” areas because of wildlife habitat values, 
federal designations, and/or citizen proposed wilderness areas that are likely or known to be 
incompatible with industrial scale wind development.  “Moderate conflict” areas included a 
variety of areas where additional and in some cases extensive mitigation and monitoring would 
be required as part of any proposed development (see Table 1).  For mapping purposes, 
“moderate conflict” areas were included with “low conflict” areas.  Conflict levels within 3 miles 
on each side of existing transmission lines were reduced one level to acknowledge the potential 
advantages and benefits of developing projects along pre-existing transmission lines rather than 
in currently unfragmented habitats. 
 
There are approximately 6.8 million acres of land in the study area that have low or moderate 
potential for environmental or social conflict, 13.6 million acres with high potential for conflict 
and 3.8 million acres that are currently excluded from development.  As illustrated in Map 1, 
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there are approximately 467,000 acres of low to moderate conflict areas that our analyses show 
have high wind resource (NREL Class 3 or greater).  There are an additional 927,000 acres that 
have similarly high wind resource but have potentially high natural resource or social conflicts.  
Approximately 691,000 acres with high wind resource potential are currently excluded from 
development.   
 
Map 2 outlines currently proposed wind projects and illustrates whether these projects are 
proposed in high, moderate or low conflict areas.   Appendix A includes maps showing the 
proposed projects on a county-by-county basis. 
 
Table 1. Summary of environmental and social conflicts used in mapping analysis 
Exclusion Areas High Conflict Areas Moderate Conflict Areas 
Wilderness Areas Sage-grouse leks-3 mile buffer Sage-grouse leks-5 mile buffer 
Wilderness Study Areas Research Natural Areas TNC Portfolio Sites 
Steens Mountain  
Cooperative Management 
and Protection Area 
(CMPA) 

Steens Mountain 
Geothermal/Mineral 
Withdrawal Area 

State of Oregon Conservation 
Opportunity Areas 

State Scenic Waterways Citizen Proposed Wilderness High Desert Trail 
State and National  
Wildlife Refuges 

Areas of Critical 
Environmental Concern 

Historic Trails 

BLM-VRM Class I BLM-VRM Class II  
National Parks/Monuments Bighorn Sheep Habitat  
Wild and Scenic Rivers Sensitive Bat Habitat  
USFS Roadless Areas   
 
Site-specific research and a growing understanding of wind development impacts may reveal 
unforeseen impacts in these areas however we encourage developers and permitting authorities 
to first consider development in these areas. By doing so, Oregon will be able to reach our 
renewable energy goals while ensuring that Oregon’s outstanding landscapes and fully 
functioning ecosystems are preserved. 
 
In developing wind projects, we also propose the following siting recommendations: 

1)  Conduct at least two years of pre-development environmental studies using standardized 
methods which demonstrate the proposed site’s comparative limited use by, and importance to, 
sensitive wildlife and plant species. These studies should pay special attention to breeding and 
rearing habitat, movement corridors and habitat connectivity. 
 
2)  Exclude from wind power siting and transmission line construction consideration the 
following areas: National Parks, Wildlife Refuges, USFS Roadless Areas, Wilderness, 
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Wilderness Study Areas, Important Bird Areas and areas within 3 miles of greater sage-grouse 
leks.  
 
3)  Establish support from county government and from municipalities located within 5 miles of 
a project. 
 
4)  Avoid viewshed impacts on historic trails and sites, National Parks, Wilderness, Wild and 
Scenic Rivers and other high-value recreation areas including the Steens Mountain Cooperative 
Management and Protection Area and Hart Mountain National Wildlife Refuge. 
 
5)  Prioritize potential wind development sites located near existing power transmission 
infrastructure, final customers, or areas of previously disturbed or converted lands such as 
agricultural fields. 
 
6)  Conduct comprehensive evaluations of conditions and resources at potential sites consistent 
with the Oregon Columbia Plateau Ecoregion Wind Energy Siting and Permitting Guidelines. 
 
7)  Prepare studies, development and mitigation plans and conduct the permitting process to 
ensure protection of natural resources by following the Oregon Energy Facility Siting Council’s 
site certification process or a local process that involves an equivalent level of mandatory and 
enforceable resource protection standards and that considers cumulative impacts of wind 
development throughout Oregon’s high desert. 

Conclusion 
Developing wind energy within Oregon’s high desert in a way that is sensitive to wildlife and 
protects important landscapes can be achieved.  This report identifies  both areas of high 
development potential and a proposed process for moving forward.  We suggest that these areas 
be considered first for wind development and that within these areas, previously disturbed 
habitats such as cropland be prioritized.  This report is intended to be a work in progress; 
vulnerable species may have been overlooked during completion of this report and as our 
understanding of wind development grows, such research should be incorporated into decision-
making and planning.  Oregon’s high desert is an area that is relatively understudied and there 
are gaps or biases in the report due to data unavailability.  We have done our best to draw 
relevant studies from both Oregon’s high desert and beyond to address this insufficiency. This 
report is not meant to substitute for on-the-ground studies but to provide initial guidance that will 
be further informed by future research and local studies. 

Lastly, as outlined in the report, wind development needs to be considered in terms of 
cumulative effects.  Currently, projects are being approved on an individual basis with no 
collective evaluation of social and environmental impacts.  We are concerned that such an 
approach could have significant impacts on wildlife and landscape connectivity.  We strongly 
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encourage a planned approach to wind development that includes prioritizing development of 
transmission lines in locations that encourage wind and other renewable energy development in 
areas with lower social and environmental conflicts.  Wind energy promises to play a significant 
role in providing clean energy and strong job creation in areas that need it most but it must not be 
done in a way that fails to recognize and address its true costs.  
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Introduction 

Across Oregon and the country, there is an unprecedented surge in renewable energy 
development from sources such as wind, solar and geothermal. Proposals for wind development 
have become particularly common with over a dozen projects proposed in Eastern Oregon during 
2008.  With the State of Oregon committed to supplying 25 percent of the state’s electric power 
from new renewable sources by 2025 and US Department of Energy’s (USDOE) goal of 
producing 20 percent of US energy production from wind by 2030 (USDOE 2008), proposals for 
new wind development are likely to continue in Oregon’s high desert. 
 
Although wind energy is prominently featured in the nation’s quest for green energy, it is 
important to remember that there are several other sources of green energy that are also 
potentially available in Oregon’s high desert including solar and geothermal.  A later report will 
likewise analyze the potential impacts and benefits from these other potential energy sources.  In 
addition, small-scale energy projects are also becoming more viable and thus may foster future 
development associated with individual homes and already developed urban areas. 
 
Although Oregon ranks 23rd in wind energy 
potential among US states, it ranks 8th in 
current wind capacity among all states with a 
438 mW capacity (Wind Today, 2008).  Wind 
potential exists in Oregon’s high desert, both 
on private lands and, on public lands managed 
by the Bureau of Land Management (BLM). 
To-date, wind development in the region has 
been largely confined to wheat fields and other 
already developed lands.  The more recent push 
for large-scale wind energy development in 
currently undeveloped areas poses impacts to 
sensitive wildlife species and iconic landscapes 
and therefore more potential for public concern. 
 
The development of industrial energy generation and new transmission lines in southeast Oregon 
would likely degrade wildlife habitat, ecological communities, and fragment important areas of 
the remaining sagebrush steppe ecosystem. Noss et al. (1995) identified the sagebrush steppe as 
the 3rd most degraded ecosystem of the United States.  Another review (Sagebrush Sea, 2007) 
identified numerous threats to the sagebrush ecosystem including fragmentation by utility 
corridors and roads. Within the shrub-steppe ecosystem, southeastern Oregon is an area of 
relatively unfragmented habitat and very high bird and mammal species diversity (Maps 3 and 
4).  Therefore, the biological value of the region is of national significance. 
 

Photo 1. Wind turbines in Sherman County (C. Miller) 
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MAP 3.  Distribution of sagebrush (from Knick et al. 2003).  Map depicts percent of land cover within 25-km radii 
of each map cell dominated by tall sagebrush, produced by resampling the base map to a 2.5 km resolution 
[REPRODUCED FROM DOBKIN AND SAUDER 2004:6]
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Map 4.  Sagebrush distribution is highly fragmented and much less extensive than large-scale maps suggest.  The 
map depicts the ratio of the percent of land cover containing sagebrush (Map 1) to the amount of perimeter with 
other habitats.  Dark-green areas indicate extensive distribution of sagebrush as the dominant feature in the 
landscape (area is much larger that perimeter), grading into gray areas (small area, small perimeter), and crossing a 
threshold at which fragmentation of sagebrush patches (low area, high perimeter) becomes the dominant landscape 
feature.  Small-scale measures of perimeter were estimated by resampling the base map to a 500-m resolution and 
measuring the proportion of total edge between sagebrush and other habitat patches within 2.5 km of each map cell. 
[REPRODUCED FROM DOBKIN AND SAUDER 2004:7]
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(Tegen 2006). Wind power is a different type of energy industry that promises to employ well 
paid professionals who will become long-term members of local communities and yield long-
lasting and steady streams of income to local economies. Thus, wind power development is 
much more economically sustainable than oil and gas development.  Recent studies have shown 
that recreation and scenery provided by public lands are essential components of a quality of life 
that attracts and retains people and their business to western communities (Headwaters, 2008) 
and therefore development that balances these values with development will ultimately provide 
more sustainable economies. 

A Blueprint for Smart Wind Development 
The key to smart and responsible wind development is pairing economically-viable siting 
choices with methods of development that minimize conflicts between utility-scale wind power 
projects and sensitive wildlife and landscapes. The potential for wind turbines to kill birds and 
bats has been documented (Kunz et al. 2007, Kuvlesky et al 2007, Stewart et al. 2007).  This 
potential can be minimized by siting turbine facilities away from areas where birds and bats 
concentrate their flying activities, such as mating and nesting sites, roosting areas, and migration 
flyways.  
 
Because wind power facilities are industrial developments, often on a very large scale, they have 
the potential to fragment habitats and displace sensitive wildlife to other areas. Special 
consideration must be given in long-term planning to the fact that this fragmentation is 
cumulative, increasing with future development and concentration of additional sites and 
associated infrastructure. The wind industry and land and wildlife managers will need to develop 
an understanding of which species in the region are most affected by wind projects and avoid 
siting projects in the most sensitive areas.  
 
Finally, there is a social element to where, how fast, and how much wind energy development is 
appropriate. Wind energy development should avoid the most treasured landscapes and areas, get 
buy-in from local communities before constructing facilities next door, and moderate the pace 
and scale of wind development so that the open spaces and untamed character of the Oregon 
desert landscape are not threatened and citizens are satisfied with the outcomes of development. 
 
This report was developed in part using Geographic Information Systems (GIS) technology to 
illustrate sensitive resources and areas with the best wind power potential. The accompanying 
text describes the potential conflicts with wind energy development as well as Best Practices to 
minimize these conflicts.  The analysis is based on available sensitive species data which is not a 
substitute for site-specific data that will need to be collected at sites prior to development.  This 
report should be viewed as a first draft and will be updated as necessary. 
 
This report is also designed to be a review of the scientific literature on wind power and its 
impacts, as a resource for industry, planners, and the public. We rely heavily in this report on 
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studies that have been conducted across the nation on impacts of wind energy and the properties 
of sensitive wildlife in formulating our recommendations. Large-scale wind energy development 
is a relatively new phenomenon, and we rely on peer-reviewed science whenever it is available 
and supplement it with unpublished studies and monitoring reports that are more widely 
available. 

Special Landscapes 
There are certain special landscapes which, due to their iconic qualities, pristine nature, and 
biological or recreational values are not compatible with industrial use.  Many of these lands 
have received official designations while others have not yet been officially recognized by 
federal and state agencies or by Congress. This section will address landscapes that enjoy special 
designations that preclude wind energy development by law or regulation, or where wind energy 
development is likely to be incompatible because these areas have been designated for other 
priorities.  Private land inholdings exist within several of the areas described below.  Because 
development of these lands would compromise the ecological integrity of these areas, we 
likewise recommend that these private lands not be considered for wind development.  
Viewsheds from these areas should likewise be avoided by siting turbine arrays behind 
intervening topography.  Historic and cultural areas are discussed in a later section. 

National Parks, Monuments, Refuges and Conservation Areas 
National Park system units including both 
National Parks and National Monuments are 
managed under a strong legal mandate which 
directs the federal government to “protect and 
preserve” these lands and their natural 
resources “for the use and enjoyment of the 
public.” National Park units are precluded 
from industrial development. Wind energy 
development would not be allowed by law in 
these units regardless of their wind energy 
potential. The Newberry Crater National 
Monument and the three units of the John Day 
Fossil Beds National Monument are two such federally-designated areas located in eastern 
Oregon. 
 
Similarly, special management areas, such as the Steens Mountain Cooperative Management and 
Protection Area (CMPA), were established and are administered by BLM to protect specific 
resources. Congress passed the Steens Act and created the CMPA in 2000 to protect and restore 
the “long-term ecological integrity” of Steens Mountain. Utility-scale wind power development 
is inconsistent with the protection and restoration of the biological integrity of Steens Mountain 

Photo 2. Steens Mountain (Bruce Jackson) 
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and because the Steens Act of 2000 prohibits the construction of energy facilities on federal 
lands within the CMPA and geothermal/mineral withdrawal area.  We recommend that the 
Steens Mountain and similar special management areas be viewed as areas off-limits to wind 
development. 
 
Several wildlife refuges exist in Oregon’s high desert including Hart Mountain National 
Antelope Refuge, Malheur National Wildlife Refuge, and Summer Lake State Wildlife Area.  
These areas provide critical habitat for shorebird and waterfowl species sensitive to direct 
impacts from wind turbines and habitat fragmentation.  Management for these areas is 
inconsistent with wind development and they should likewise be considered off-limits to 
development (Map 6).  

Wilderness and Wilderness Study Areas 
Some lands in Oregon have been designated by Congress as Wilderness under the 1964 
Wilderness Act.   By law, wilderness areas are public lands that appear to be affected primarily 
by the forces of nature, with the imprint of man’s work substantially unnoticeable.   
 
In 1976, the Bureau of Land Management (BLM) was directed by Congress to inventory its 
lands for wilderness qualities and establish Wilderness Study Areas (WSAs) for congressional 
consideration under the Federal Land Policy and Management Act. Eighty-one WSAs have been 
established in Oregon (Map 7).  These WSAs are also classified as Visual Resource Management 
Class I by the BLM, in which the goal is “to preserve the existing character of the landscape” 
(BLM Handbook H-8410-1).   
 
In addition to the backcountry recreation values present in wilderness, these areas frequently 
possess important fish and wildlife habitat. For example, Kershner et al. (1997) found that adult 
density, size, and habitat quality were greater for Colorado River cutthroat trout in wilderness 
areas compared to adjacent roaded lands.  Large predators as well as game animals such as elk 
are threatened by the disappearance of large, roadless tracts of habitat that serve as security 
areas. Edge and Marcum (1991) found that elk use was reduced within 1.5 km of roads, except 
where there was topographic cover. Gratson and Whitman (2000) found that hunter success was 
higher in roadless areas than in heavily roaded areas, and that closing roads increased hunter 
success rates. Cole et al. (1997) found that reducing open road densities led to smaller elk home 
ranges, fewer movements, and higher survival rates. Thus, roadless areas have come to provide 
important security habitat for elk.  In addition, Van Dyke et al. (1986) found that “areas where 
there is continuing, concentrated human presence or residence are essentially lost to the 
[mountain] lion population.” 


