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FOREWORD
The VWEC Environmental Working Group was established to develop a landscape classification
system to identify areas that should be considered unsuitable for wind project siting, to identify
areas with known environmental sensitivities, and to highlight the need for effective
environmental review and assessment prior to wind project siting and development. The
Environmental Working Group developed an initial draft of the landscape classification system
document and held a peer review meeting in December of 2003 involving representatives of the
environmental community and resource management agencies.
Broad consensus was reached on the fact that the identification of areas of environmental
sensitivity would be beneficial to environmental groups as well as wind developers, State and
local agencies, and citizens of the Commonwealth of Virginia. The landscape classification
system presented in this document and in the associated maps is presented as a product solely of
the VWEC Environmental Working Group and is not intended to represent the views the
Virginia Wind Energy Collaborative participants.
Although this landscape classification system project is complete as presented, a number of
topics have not been fully addressed. In addition, more information on a number of issues will
become available as ongoing research and studies are completed. Thus it is appropriate for the
landscape classification system project to be viewed as a work in progress. The members of the
VWEC Environmental Working Group intend to continue work on the project, and the
participation and input of all interested parties is invited.
This document is intended neither to champion nor condemn utility-scale wind energy
development. The Environmental Working Group does not oppose the development of wind
energy resources. The Group has been guided by the Precautionary Principle, wherein "if we
have reasonable suspicion of harm, accompanied by scientific uncertainty, then we all have a
duty to take action to prevent harm".
We hope that our effort will contribute to the success of the VWEC mission to promote balanced
wind energy development in Virginia

The VWEC Environmental Working Group
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1.0 OBJECTIVES AND SCOPE
The purpose of this Landscape Classification System (including this report, the associated
databases, and supplemental material) is to support efforts on the part of the wind energy
community to recognize, avoid, and minimize adverse environmental impacts arising
from utility-scale wind energy development in Virginia. This Landscape Classification
System is designed to achieve the following objectives:
•

To provide a readily accessible environmental database to facilitate siting decisions
for utility scale wind energy developments such that sites with significant natural
resource values are avoided to the greatest extent possible;

•

To identify critical information gaps at the local and regional scale likely to impede
accurate evaluation of adverse environmental impacts;

•

To highlight the need for site-specific assessments prior to making a significant
financial commitment to development of a given site; and

•

To demonstrate the need for an assessment of cumulative impacts prior to extensive
development of wind energy in Virginia and the surrounding region.

The authors of this System have attempted only to provide a decision-support tool for
better siting of utility scale wind energy facilities, not to evaluate the environmental
tradeoffs between wind and other forms of energy. A detailed assessment of comparative
impacts would be beyond both the scope of this project and the expertise of the VWEC
Environmental Working Group. Additionally, the project focuses solely on impacts
potentially associated with utility-scale wind systems, and is not intended to apply to
small wind energy systems.

2.0 CONTEXT
Renewable or "green" energy offers the promise that our society’s growing needs for
energy might be met, at least in part, in a clean and sustainable manner. Of the many
sources of renewable energy, wind is now the least expensive to produce and the most
abundant. Extensive wind energy development may soon take place in Virginia.
Although a number of environmental issues are recognized, the wind energy community
is in the earliest stages of defining and developing effective approaches to resolving those
issues. Below, we discuss a few of the factors driving wind energy development in VA,
describe the current scope of wind energy development in the Mid-Atlantic, and outline
the current state of science with regard to environmental impacts associated with utilityscale wind energy development.

2.1 Potential Scope of Utility-Scale Wind Energy in the MidAtlantic
Although electricity produced using wind energy is currently more expensive than
electricity from traditional sources, a number of factors are likely to accelerate the pace
and increase the extent of wind energy development in Virginia and the surrounding
3

states. One incentive for wind energy development is the production tax credit. This is a
congressional level support that is a direct credit against a company’s federal income tax
based on the generation of renewable resources, such as wind.
Another potential driver of wind energy development are the Renewable Portfolio
Standards (RPSs) enacted by various states specifying that utilities operating in those
states supply a fixed percentage of their power from renewable sources such as wind.
Adjacent and nearby states or jurisdictions that share the same electricity transmission
grid have already enacted RPSs, including Pennsylvania, Maryland, New Jersey, and
Washington, DC. Virginia has not enacted RPSs, although there is an effort underway to
promote one in the Commonwealth. Regardless of the outcome of this effort, RPS’s in
adjacent states may still increase demand for renewable energy produced in Virginia
because utilities can satisfy their RPS requirements by buying Renewable Energy Credits,
from sources outside the state in which the RPS was enacted.
Although no utility-scale wind energy facilities have been developed in the
Commonwealth, several sites are being considered in the coastal and mountain regions.
In the Mid-Atlantic Highlands Region, 131 industrial wind turbines are currently
operating, 462 turbines have been permitted but not yet constructed, and another 900
turbines are proposed or planned.1

2.2 Investigations of Environmental Issues
While conservation groups laud the advent of renewable, emission-free energy, there also
is substantial concern regarding the potential adverse impacts to habitats and species that
could result from utility-scale wind energy development. These concerns have led to
initiation of multiple studies involving federal agencies, including:
•

A study presently underway by the U.S. General Accounting Office to examine the
implementation of Interim Guidance issued by the U.S. Fish and Wildlife Service
concerning the development of wind turbine facilities. This study was requested in
June of 2004 by West Virginia Congressmen Alan B. Mollohan and Nick J. Rahall
based largely on concerns about the threat to migratory bird species due to wind
energy development in the Allegheny Front region of West Virginia, Virginia,
Maryland, and Pennsylvania. Information concerning the U.S. Fish and Wildlife
Service interim guidance is provided in Section 5.0 of the current document.

•

An item in the current federal budget directing the Council on Environmental
Quality (which has environmental oversight for all federal agencies) to coordinate
with the U.S. Fish and Wildlife Service and the National Academy of Sciences, on a
study of the environmental impacts of wind energy projects in the Mid-Atlantic
Highlands. This study is to conclude with appropriate viewshed and other criteria for
the siting of wind turbines.

1

The scope of this development is more fully described in Appendix 2, which provides a
report: Status of Windplants in the Mid-Atlantic States - 1500 Industrial Wind Turbines
in 34 Wind Energy Projects plus 2400 Offshore Wind Turbines along Atlantic Coast.
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• A study initiated by the newly formed Bat and Wind Energy Cooperative to determine
why bats are fatally flying into turbines on Appalachian ridges and how that can be
prevented. The Cooperative includes Bat Conservation International, the American
Wind Energy Association, the U.S. Fish and Wildlife Service, and the Department of
Energy’s National Renewable Energy Lab. The Cooperative was formed after
thousands of bats were killed during the first summer of operation at the Mountaineer
Wind Energy Center in West Virginia.2
• Biologists at the U.S. Geological Survey’s Patuxent Wildlife Research Center and the
U.S. Fish and Wildlife Service are developing a multi-year collaborative regional study
of the spatial and temporal distribution patterns and flight characteristics of birds and
bats that migrate nocturnally through the Appalachian Mountain region of the midAtlantic states (MD, PA, VA, WV). The study will use portable marine radar and
acoustical monitoring techniques to document passage rates, species relative
abundance, flight direction and altitudes of migrating birds and bats during fall and
spring at multiple locations in the region. This information will be used to model the
effects of weather, site and landscape characteristics, and other variables on migrant
abundance and flight characteristics to identify where, when, and under what conditions
migrants may be at risk.

3.0 INTRODUCTION TO THE LANDSCAPE CLASSIFICATION
SYSTEM
The Landscape Classification System is intended to be used by wind developers, state
and federal agencies, landowners, and environmental organizations involved in siting of
utility-scale wind development in Virginia. Its purpose is to help direct wind energy
development to appropriate sites, as well as to increase awareness of real and potential
adverse environmental impacts for areas with Class 3 and above wind resources.3 Figure
1 depicts the distribution of the Class 3 and better wind energy resources in Virginia.
The Landscape Classification System is also intended to highlight areas of insufficient
knowledge and to begin to outline what information is needed to understand and avoid
potential adverse environmental effects of utility-scale wind project development in
Virginia.
The Landscape Classification System is comprised of five categories. The focus is on
areas with Class 3 or better wind resources, based on the understanding that current or
imminent technology can exploit wind energy resources at, but not below, this level.
2

Additional information about this issue is provided in Section 6.2 of the current
document.
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The potential for an area to generate electricity from the wind is indicated by wind
power class (see http://rredc.nrel.gov/wind/pubs/atlas/chp1.html). Each class represents
a range of mean wind power density (in units of W/m2) or equivalent mean wind speed
at specified height(s) above ground. Class 1 is the lowest wind power class; Class 7 is
the highest wind power class. Areas designated Class 3 or above are suitable for most
commercial wind turbine applications.
5

Figure 1: Distribution of Class 3 and Higher Wind Energy Resources in
Virginia4
The Landscape Classification Systems is comprised of five categories characterized by
the degree of conflict between their use for utility-scale wind powered energy generation
and other existing or potential uses. The categories are:
1.
2.
3.
4.
5.

Unsuitable-Mapped
Unsuitable-Unmapped
Undetermined
Flagged for Potential Use Conflict
Unclassified

Each landscape category includes a number of land use types compiled from various
sources. These types include public lands; private nature reserves; known occurrences of
rare, threatened, and endangered species; significant natural features and important scenic
and recreation areas. As indicated by the designations, the landscape categories refer to
both map-documented areas and areas for which mapping is incomplete or unavailable.
Table 1 provides an overview of land use/management types included in each landscape
category, as well as an indication of the potential use conflict that could result from
utility-scale wind energy development in each land use type. Definitions of land use types
and descriptions of potential environmental impacts are detailed below.

4

TrueWind Solutions, LLC 2002. Wind Resource Maps of Virginia. Prepared for
Commonwealth of Virginia, Department of Mines, Minerals, and Energy, and U.S.
Department of Energy.
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In addition to degree of conflict, we also describe the type of conflict that could occur.
The three general categories of potential use conflict identified by the working group are:
1. Legal/Regulatory Use Conflict: Utility-scale wind development is inconsistent with
the permitted use of a site as established in law, regulation, management prescription,
or deed.
2. Environmental Use Conflict: Utility-scale wind development is likely to change the
physical structure and/or chemical properties of a site such that a permanent shift in
desired conditions will result (e.g., a change in biological composition of a site).
3. Aesthetic Use Conflict: Utility-scale wind development may effect a change in the
physical appearance and/or user experience of a site beyond stated management
objectives.

Table 1: Summary of Landscape Classification System
Landscape Category

Land use/Management Type

Potential
Conflict

Unsuitable-Mapped

National Park Service -Appalachian National
Scenic Trail and 5-Mile Buffer Zone

Legal/Regulatory/
Aesthetic

National Park Service - Shenandoah National
Park

Legal/Regulatory

National Park Service - Blue Ridge Parkway

Legal/Regulatory

Wilderness

Legal/Regulatory

U.S. Forest Service - National Scenic Area

Legal/Regulatory

U.S. Forest Service - Special Biologic Areas

Legal/Regulatory

U.S. Forest Service - Inventoried Roadless Areas Legal/Regulatory
U.S. Forest Service – Research Natural Areas

Legal/Regulatory

U.S. Forest Service - Wilderness Study Areas

Legal/Regulatory

U.S. Forest Service Candidate Wilderness and
National Scenic Areas

Legal/Regulatory/
Environmental

U.S. Forest Service - Inventoried Old-Growth
Forest

Environmental

Virginia Department of Conservation and
Recreation - State Parks

Legal/Regulatory

Virginia Department of Conservation and
Recreation - Natural Area Preserves

Legal/Regulatory

Virginia Outdoor Foundation Easements

Legal/Regulatory

U.S. Fish and Wildlife Service - National
Wildlife Refuges

Legal/Regulatory
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Landscape Category

Land use/Management Type

Potential
Conflict

Unsuitable-Mapped

The Nature Conservancy - Preserves

Environmental

Submerged Aquatic Vegetation
National Wetlands Inventory

Legal/Regulatory

Significant Bird and Bat Concentration and
Migratory Routes

Environmental

Federal and State Listed Threatened and
Endangered Species

Environmental

U.S. Forest Service -Uninventoried Roadless
Areas

Environmental

U.S. Forest Service - Uninventoried Old-Growth
Forest

Environmental

Undetermined

U.S. Forest Service - National Forest Lands

Environmental/
Legal/Regulatory

Flagged for Potential
Use Conflict

The Nature Conservancy - Ecoregional Portfolio
Sites

Environmental

Virginia Department of Conservation and
Recreation, Division of Natural Heritage Heritage Sites

Environmental

Virginia Department of Game and Inland
Fisheries - Wildlife Management Areas

Environmental/
Aesthetic

Virginia Department of Forestry - State Forests

Environmental

Cold Water Streams

Environmental

Unsuitable-Unmapped

Unclassified

Areas of Unknown Suitability
Wind Energy Potential Class 2 or Less

The examination of potential adverse impacts presented in this document is not intended
to be exhaustive or authoritative. Impacts examined for this project were limited to those
that have been linked to utility-scale wind energy development in the Mid-Atlantic or
other regions. The Environmental Working Group acknowledges that all parties may not
agree on the significance of some of the impacts addressed here. At the same time, wellinformed decision making can best be assured by acknowledging impacts attributed to
wind energy development that have proven controversial in the past and in other areas.
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Users of this Landscape Classification System should consult with resource management
agencies and other sources of relevant information and expertise to ensure that siting
decisions for wind energy projects are made on the basis of current and complete
information. As indicated in Section 2.2 and elsewhere in this document, a number of
studies related to environmental problems of wind development are ongoing. In addition,
this document has not effectively addressed a number of important issues related to wind
project siting. In particular, this document does not adequately address environmental
issues related to coastal and offshore wind energy development.
Contact information for sources of geographic information included with this Landscape
Classification System is provided in Appendix 3.

4.0 LANDSCAPE CLASSIFICATION SYSTEM
4.1 Unsuitable-Mapped
The category “Unsuitable Mapped” is defined as areas of known geographic extent that
are unsuitable for utility-scale wind development due to a direct conflict with legal or
administrative mandates regarding the management of the site and/or adverse impacts to
irreplaceable biological resources. The following land use/management types are
included in this class.
National Park Service - Appalachian National Scenic Trail and 5-Mile Buffer Zone
The Constitution of the Appalachian Trail Conference (ATC) states that one of the
purposes of the ATC is “to preserve and restore the natural environment of the Trail
and its adjacent lands”. The ATC works in close cooperation with the National Park
Service, United States Forest Service, State Agencies and volunteer trail maintaining
clubs to manage and maintain the Appalachian Trail for a primitive recreational
experience in accordance with the National System Trail Act. In order to provide trail
users with a wilderness experience, the ATC uses a buffer zone on each side of the
Appalachian Trail to assess potential interference with the Trail’s view shed from
power plant, commercial, wind farm, transportation and other forms of development.
The ATC opposes utility-scale wind energy development within five miles on either
side of the Trail.5, 6
National Park Service - Shenandoah National Park and Blue Ridge Parkway
The fundamental purpose of the national parks is “… to conserve the scenery and the
natural and historic objects and wildlife therein and to provide for the enjoyment of

5

Teresa Ana Martinez 2004. Appalachian Trail Conference, Regional RepresentativeSouthwest and Central Virginia. Peer review comment submitted to the VWEC
Environmental Working Group.

6

See: www.appalachiantrail.org/protect/policies/4Iutils.html.
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the same in such a manner and by such means as will leave them unimpaired for the
enjoyment of future generations.”7
The Shenandoah National Park (SNP) encompasses approximately 100 miles of the
Blue Ridge Mountains in north-central Virginia. Except for the provision of visitor
services, commercial development is prohibited in the Park. The Park includes many
special features incompatible with utility-scale wind energy development, including
the Skyline Drive, the Skyline Drive Historic District, the Shenandoah Wilderness,
and the Appalachian National Scenic Trail. The Shenandoah Wilderness (79,579
acres) is the largest congressionally designated Wilderness in the mid-Atlantic states.
The Blue Ridge Parkway follows the high crests of the Blue Ridge Mountain range
for 469 miles from Shenandoah National Park in Virginia to the Great Smoky
Mountains National Park in North Carolina. Park resources include 400 streams (150
headwaters), and 47 Natural Heritage Areas (areas set aside as national, regional or
state examples of exemplary natural communities).8
Wilderness
A Wilderness is a tract of “undeveloped Federal land retaining its primeval character
and influence, without permanent improvements or human habitation, which is
protected and managed so as to preserve its natural conditions.”9 Wildernesses are
established by Congress and are managed by the federal agency on whose lands they
are located (National Park Service, Forest Service, Bureau of Land Management, or
Fish and Wildlife Service). Management directions are established by the agency, but
resource extraction, permanent structures, roads, and mechanical transport are
explicitly prohibited by the Wilderness Act of 1964. There are 18 Wildernesses in
Virginia, including six in the George Washington National Forest (GWNF), eleven in
the Jefferson National Forest (JNF), and one in SNP. The total Wilderness area in
Virginia is 177,214 acres.10
U.S. Forest Service - Mount Pleasant National Scenic Area
National Scenic Areas are designated for recreation use, the protection of the
watershed and scenic values, and protection of wildlife and their habitat. The Mount
Pleasant National Scenic Area was established by an Act of Congress in 1994.
Among the stated purposes for this 7,580 acre area in Amherst County, Virginia, is to
provide areas that may develop characteristics of old-growth forests.11

7

National Park Service Organic Act 1916.

8

Wilderness Act 1964.

9

Wilderness Act 1964.

10

Virginia Wilderness Committee. (www.vawilderness.org)

11

Mount Pleasant National Scenic Area Act 1994.
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U.S. Forest Service - Special Biological Areas
The Special Biological Areas (SBAs) category is used to designate areas of
significant biological resources on National Forest lands, including areas that support
key components of biological diversity. These areas typically include high quality
natural communities such as high-elevation mountain tops, shale barrens, caves and
karst features, wetlands, and habitat for threatened, endangered, and sensitive species.
SBAs in the GWNF are generally designated Special Interest Areas (SIAs)Biological. Thirty-eight SIAs-Biological are designated in the GWNF Land and
Resource Management Plan.12 In addition, the SIA-Shenandoah Mountain Crest
includes 43,000 acres extending from Cow Knob south to Little Bald Knob in the
GWNF. It is designed to protect a variety of threatened, endangered, and sensitive
species and unique natural communities, including at least 15 species of plants and 13
species of animals plus their associated habitats.
The JNF plan utilizes different management terminology than the GWNF plan,
referring to management prescriptions rather than areas. Several of these prescriptions
are similar to SIAs-Biological, including Botanical-Zoological Areas (4,700 acres),
Rare Communities (7,400 acres) and Habitat Conservation Areas for the Peaks of
Otter salamander (varying acreages). In addition, the JNF plan designates areas
surrounding hibernacula of the endangered Indiana Bat as Primary Cave Protection
Areas (900 acres), and Secondary Cave Protection Areas (8,800 acres). The JNF plan
also designates a variety of additional Special Areas, including: Hoop Hole (4,400
acres), Whitetop Mountain (5,100 acres), Mt. Rogers Crest Zone (5,100 acres), North
Creek (5,200 acre), Whitetop Laurel (4,200 acres), and North Fork of Pound (5,500
acres).13
The SBA coverage included with the GIS component of this Landscape Classification
System was developed in conjunction with National Forest planning, and it is
incomplete with respect to final designation of management areas or prescriptions.
Other SBAs are included within the National Forest coverage in the Undetermined
category (see Section 4.3 and Appendix 3).
U.S. Forest Service - Inventoried Roadless Areas
Inventoried Roadless Areas are undeveloped tracts of National Forest land that met
the minimum criteria for wilderness designation under the Wilderness Act and that
were inventoried during the Forest Service’s Roadless Area Review and Evaluation
(RARE II) process, subsequent assessments, or forest planning. The Final Roadless
Area Conservation Rule published in the Federal Register (01/12/02) prohibits, with
limited exceptions, new road construction and reconstruction in inventoried roadless
areas on National Forest lands, and prohibits cutting, sale, and removal of timber in
12

USDA Forest Service 1993. Final Revised Land and Resource Management Plan,
GWNF.
(www.southernregion.fs.fed.us/gwj/forestplan/gwplandocs/gw_forestplan.pdf.)

13

USDA Forest Service 2004. Revised Land and Resource Management Plan, JNF.
(www.southernregion.fs.fed.us/gwj/forestplan/plan.pdf)
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inventoried roadless areas.14 These areas are identified in a set of inventoried
roadless area maps included in the Forest Service Roadless Area Conservation Final
Environmental Impact Statement.15
U.S. Forest Service - Research Natural Areas
Research Natural Areas (RNAs) are part of a national network of ecological resources
designated for research, education and maintenance of biological diversity on
National Forest System lands. The existence of unique examples of natural
communities and the biological diversity they support are the main reasons for
designating an RNA. RNAs are designated by the Chief of the Forest Service
following a formal study and recommendation by the Regional Forester.16 On the
GWNF, Little Laurel Run (2,000 acres) was designated a Research Natural Area in
the 1930s. Six additional areas on the George Washington National Forest are
identified as candidates for possible RNA designation: Big Levels, Laurel Run,
Maple Flats, Shale Barren-Complex, Skidmore, and Slabcamp/Bearwallow. Although
there are currently no RNAs on the JNF, the JNF plan designates several areas that
are similar to RNAs in their management prescription.
RNAs are not included as separate themes with the GIS coverages accompanying this
Landscape Classification System. These areas are included within the National Forest
coverage in the Undetermined category (see Section 4.3 and Appendix 3).
U.S. Forest Service - Wilderness Study Areas
A Wilderness Study Area is a tract of undeveloped Federal land administered “so as
to maintain [its] presently existing wilderness character and potential for inclusion in
the National Wilderness Preservation System.”17 Wilderness Study Areas may be
designated by an Act of Congress by the Chief of the Forest Service, or by
recommendation in the Land and Resource Management Plan for each national
forest.18
U.S. Forest Service - Candidate Wilderness and National Scenic Areas
On April 22, 2004, Sen. John Warner (R-VA) and Congressman Rick Boucher (DVA) introduced the Virginia Ridge and Valley Wilderness and National Scenic Area
Act of 2004 (S. 2342/H.R. 4202). The legislation would create four new Wilderness
14

USDA Forest Service 2001. Special Areas, Roadless Area Conservation, Final Rule.
(www.roadless.fs.fed.us/documents/rule/index.shtml)

15

USDA Forest Service 2000. Forest Service Roadless Area Conservation, Final
Environmental Impact Statement.

16

Virginia's National Forests are part of the Southern Region (Region 8) headquartered in
Atlanta, Georgia.

17

USDA Forest Service 1985. Final Environmental Impact Statement, Land and
Resource Management Plan, Jefferson National Forest.

18

USDA Forest Service 2004. Final Environmental Impact Statement for the Revised
Land and Resource Management Plan, Jefferson National Forest.
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Areas, expand five existing Wilderness areas and designate two National Scenic
Areas in Virginia’s Jefferson National Forest. In total, the measure will provide
protection for some 40,000 acres. Each of the new Wilderness and National Scenic
Area designations has been endorsed by either the U.S. Forest Service or the Board of
Supervisors of the county in which the area is located.
The proposed new Wildernesses are:
1)
2)
3)
4)

Stone Mountain- Lee County
Raccoon Branch- Smyth County
Brush Mountain- Montgomery County
Brush Mountain East- Craig County

The proposed new National Scenic Areas are:
1) Crawfish Valley- Smyth County
2) Seng Mountain- Smyth County
U.S. Forest Service - Inventoried Old Growth
In 1997 the U.S. Forest Service published its “Guidance for Conserving and
Restoring Old-Growth Forest Communities on National Forests in the Southern
Region.”19 The introduction to this guidance states:
“The U.S. Department of Agriculture, Forest Service, Southern Region,
recognizes old-growth forests as a valuable natural resource worthy of
protection, restoration, and management. Old-growth forests provide a
variety of values, such as biological diversity, wildlife habitat, recreation,
esthetics, soil productivity, water quality, aquatic habitat, cultural values,
and high-value timber products. Old-growth communities are rare or
largely absent in the southeastern forests of the United States. … For
these reasons the national forests are making efforts to address the
restoration of this missing portion of the southern forest ecosystems. …
current Federal laws and regulations associated with the management of
national forests do not specifically mandate old-growth management.
These various laws do, however, provide direction to the Forest Service in
such areas as the management of multiple natural resources and values,
the protection and recovery of federally listed threatened and endangered
species and their habitats, providing habitats to sustain viable populations
of vertebrate species, and maintaining and enhancing the diversity of
plant and animal communities that would be expected in a natural forest.”
The JNF began an inventory of old growth in 1989, later incorporating the guidelines
for defining eastern old growth cited above. The JNF plan explains that additional

19

USDA Forest Service 1997. Guidance for Conserving and Restoring Old-Growth
Forest Communities on National Forests in the Southern Region.
(www.southernregion.fs.fed.us/resources/documents/R8-Old-Growth-Report.pdf)
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old-growth areas are likely to be found during the implementation of the plan.20
Current mapping shows 49,993 acres of old growth on the JNF in small (1-99 acres)
and medium (100-2,499 acres) sized patches.
Old growth forest areas for both the JNF and the GWNF are included with the GIS
coverages accompanying this Landscape Classification System.
Virginia Department of Conservation and Recreation State Parks and Natural Area
Preserves
Virginia's State Park system was initiated on June 15, 1936, when the first six parks
in the system opened. The system now includes 34 state parks and 42 natural areas.
The Natural Area Preserve System protects examples of some of the rarest natural
communities and rare species habitats in Virginia. A site becomes a component of the
preserve system once it is dedicated as a natural area preserve by the Director of the
Department of Conservation and Recreation (DCR). Most of the preserves are owned
by the DCR, but some are owned by local governments, universities, private citizens,
and private conservation organizations. These areas are managed for the conservation
of biodiversity, and only activities compatible with that purpose are permitted on
those lands.21
Virginia Outdoor Foundation Easements
The Virginia Outdoors Foundation (VOF) is the state agency charged with preserving
the scenic and natural resources of the Commonwealth. VOF holds conservation
easements on nearly 250,000 acres of open space lands throughout the state. Some of
these properties are located in areas with levels of wind energy appropriate for utilityscale wind power development. However, all of the easements currently held by VOF
prohibit construction of commercial and utility-scale wind turbines. VOF does hold
several easements that permit small scale windmills on specific properties. Examples
of acceptable uses include windmills that may be used to generate electricity or water
sources for agricultural activities or domestic consumption.
U.S. Fish and Wildlife Service - National Wildlife Refuges
The National Wildlife Refuge (NWR) System is managed by the Fish and Wildlife
Service within the U.S. Department of the Interior. The mission of the National
Wildlife Refuge System is to work with others to conserve, protect and enhance fish,
wildlife, and plants and their habitats for the continuing benefit of the American
people. Virginia has 14 NWRs, located mostly along the coast or major rivers. Many
of these NWRs were established to protect endangered species, including the bald
eagle and other bird species and several sea turtle species. The National Wildlife
Refuge System Improvement Act of 1997 gave refuges, formerly managed as isolated

20

USDA Forest Service 2004. Final Environmental Impact Statement for the Revised
Land and Resource Management Plan, Jefferson National Forest.
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See: www.dcr.virginia.gov/dnh/preserve.htm.
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islands of habitat, an overarching mission and mandated the implementation of an
ecosystem-based approach to wildlife conservation.22
Nature Conservancy Preserves
The Mission of The Nature Conservancy is to preserve the plants, animals and natural
communities that represent the diversity of life on Earth by protecting the lands and
waters they need to survive.23 TNC owns and/or manages only those lands and waters
that are critical to the success of its mission, and seeks to manage all of its
conservation properties to promote the long-term survival of vulnerable native species
and native community types. TNC will not knowingly engage in any practice or use
that is inconsistent with this goal. TNC may engage in compatible human use at
conservation sites when the use is designed to meet programmatic goals after
development of a documented hypothesis establishing the programmatic benefit, and
when the use will not generate collateral threats to conservation targets, and provided
that the use is consistent with Conservancy values. Contemplation of a programmatic
human or economic use must be approved by the Regional Director.24 TNC in
Virginia has determined that utility-scale wind energy development is not a
compatible use of its preserves or managed areas because existing data on potential
impacts are too sparse to ensure that collateral threats to conservation targets will not
occur.
Submerged Aquatic Vegetation
The Virginia Institute of Marine Science identifies submerged aquatic vegetation
(SAV) as a diverse assembly of rooted macrophytes found in shoal areas of the
Chesapeake Bay .25 Historically SAV contributed to the high productivity of
Chesapeake Bay, but a dramatic decline of all SAV species was noted in the late
1960s and 1970s.26, 27 In response to the loss of a critical component of the Bay
Ecosystem, the 1987 Chesapeake Bay Agreement, was signed by the governors of
Pennsylvania, Maryland, and Virginia, the mayor of the District of Columbia, the

22

See: www.fws.gov/refuges/policymakers/mandates/hr1420/index.html.

23

The Nature Conservancy Homepage, How We Work 2003.
(http://nature.org/aboutus/howwework/)

24

The Nature Conservancy, Policy and Procedures Manual 2003.
(http://nature.org/aboutus/howwework/)

25

Virginia Institute of Marine Science Submerged Aquatic Vegetation Mapping Lab.
(www.vims.edu/bio/sav/)

26

Kemp, et al. 1984. Submerged Aquatic Vegetation (SAV) Species in Chesapeake Bay.
(www.vims.edu/bio/sav/aboutsav.html)

27

Orth, R. J. and K. A. Moore 1983. Chesapeake Bay: An Unprecedented Decline in
Submerged Aquatic Vegetation. Science, 222:51-53.
(www.vims.edu/bio/sav/aboutsav.html)
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chair of the Chesapeake Bay Commission, and the administrator of the U.S.
Environmental Protection Agency. This Agreement set as a major commitment the
"need to determine the essential elements of habitat quality and environmental quality
necessary to support living resources and to see that these conditions are attained and
maintained"28 The Submerged Aquatic Vegetation Policy for the Chesapeake Bay and
Tidal Tributaries and the Implementation Plan for the Submerged Aquatic Vegetation
Policy were developed to guide managers and scientists in areas of SAV assessment,
protection, education, and research.29

4.2 Unsuitable-Unmapped
This category is defined to include areas of unknown or undefined geographic extent that
are unsuitable for wind energy development due to adverse biological impacts:
Significant Bird and Bat Concentration and Migratory Routes
The coincidence of high wind energy potential (coastal areas and Appalachian ridges)
with bird and bat migration routes and high-concentration areas presents an
ecological problem of concern, but unknown or undefined geographic extent.
Although impacts on birds and bats resulting from utility-scale wind energy
development have been observed, previous investigations of impacts and critical
factors have been limited in scope and design. Our current knowledge base, while
improving, remains insufficient for prediction and assessment of potential impacts,
and there is a need for both site-specific and regional-scale studies to identify highrisk locations and evaluate critical factors that determine impact severity. This issue is
discussed in greater detail in Section 6.0 of this document.
Federal and State Listed Threatened and Endangered Species
While locational data for known occurrences of federal and state listed species are
maintained by the Department of Conservation and Recreation Division of Natural
Heritage (DCR-DNH), due to their sensitivity these data are not included with GIS
coverages provided with this Landscape Classification System. In addition, many
areas of Virginia have not yet been surveyed and previously unknown occurrences of
federally and state protected species are almost certain to occur in some areas with
high wind energy potential.
A list of federal and state listed species potentially affected by development for wind
energy can be found in Appendix 6.
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Chesapeake Executive Council 1989. Submerged Aquatic Vegetation (SAV) Species in
Chesapeake Bay. (www.vims.edu/bio/sav/aboutsav.html)
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Chesapeake Executive Council 1989. Submerged Aquatic Vegetation Policy for the
Chesapeake Bay and Tidal Tributaries. (www.vims.edu/bio/sav/aboutsav.html)
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U.S. Forest Service - Uninventoried Roadless Areas
Inclusion of Uninventoried Roadless Areas of the National Forest in the UnsuitableUnmapped category acknowledges differing opinions concerning the appropriate
criteria for designation of roadless areas. “There is no universally accepted definition
of ‘uninventoried roadless area’ nor is there a standardized method of calculation.”30
The divergence of opinion concerning roadless area definition and calculation is
reflected by differing administrative initiatives within the Forest Service. The
currently designated Inventoried Roadless Areas included in the Unsuitable-Mapped
category (see Section 4.1) were defined through the RARE II process and inventories
undertaken during subsequent individual forest planning processes. Substantial
additional acreage would have been included by adoption of the Roadless Area
Conservation Rule.31 The criteria used for this more-recent mapping of roadless areas
included National Forest tracts that are 1) greater than 1000 acres and adjacent to
existing Wilderness or Inventoried Roadless Areas, or 2) greater than 5000 acres and
not adjacent to existing Wilderness and Inventoried Roadless Areas.
Aside from administrative designation of roadless area criteria, roadless areas have
intrinsic importance for biodiversity conservation. Comments provided by some
reviewers of this document suggested that roadless areas of less than 1,000 acres may
be important for preservation of ecological integrity given the relatively fragmented
state of forests of the eastern U.S. This perspective is consistent with analysis that
suggests that minimum acreage thresholds may not provide a sufficiently protective
basis for roadless area designation. For example:
A more defendable threshold for protection would be to use 1,000 acres as
the starting point for conservation, back-filling with fine filter approaches
aimed at smaller areas of ecological significance. Small roadless areas
provide important habitat for wildlife and should be recognized for their
unique ecological attributes . . . .” 32, 33
The important consideration is maintenance of ecological integrity, and decisions
concerning the critical acreages of roadless areas and unfragmented forests would
generally require site specific assessments. Thus, although the co-authors of this
document conclude that Uninventoried Roadless Areas should be considered

30

Wayne Johnson 2004. George Washington and Jefferson National Forests. Peer review
comment submitted to the VWEC Environmental Working Group.

31

Federal Register / Vol. 64, No. 201 / 10/19/99. USDA Forest Service - National Forest
System Roadless Areas, Action: Notice of intent to prepare an environmental impact
statement.

32

World Wildlife Fund Report.
(www.worldwildlife.org/wildplaces/kla/pubs/roadscope.pdf)

33

DellaSala, D.A., and J.R. Strittholt 1997. Importance of Roadless Areas in Biodiversity
Conservation: A Scientific Perspective. Conservation Biology Institute.
17

unsuitable for wind energy development, we do not have sufficiently detailed
information to support mapping of these areas.

4.3 Undetermined
U.S. Forest Service - Remaining National Forest Lands
This category includes all National Forest lands that have not been placed in the
Unsuitable-Mapped or Unsuitable-Unmapped categories. This designation
acknowledges that the question of suitability of remaining National Forest lands for
utility-scale wind energy development is an area of significant disagreement among
reviewers and among the co-authors of this document. Assigning National Forests
Lands to this category also acknowledges information gaps associated with
identification of roadless areas and old-growth forests.
The Forest Service nationally and in Virginia considers areas of the National Forest
as potential sites for wind development, however guidelines for determining suitable
siting are not clearly determined for the eastern U.S. and Appalachian mountains,
either at the agency level or in the Land and Resource Management Plans specific to
the George Washington and Jefferson National Forests.
To date there has been no survey of general public attitudes on this question in
Virginia. However, a recent survey of public attitudes toward wind energy
development in western North Carolina found generally positive attitudes toward
wind energy development in the state, but major problems were expressed with wind
energy development in national forests.34 Among concerns expressed by those not in
favor of wind energy development on public lands are potential harm to wildlife and
intact forests, and opposition to the subsidy provided by allowing private
development of publicly-owned land. VWEC is developing a "Virginia federal lands
guidebook for wind projects".35

4.4 Flagged for Potential Use Conflict
This category includes those areas known to support sensitive biological or recreational
resources or those areas necessitating formal or legal administrative review by a
managing agency.

34

Grady, D. 2004. Public Attitudes Toward Wind Energy in Western and North Carolina:
A Systematic Survey. Presented at Appalachian State University Energy Center,
Efficient NC Conference, March 4, 2004.
(www.energy.appstate.edu/docs/wnc_enc_present.pdf)

35

VWEC brochure, January 2004.
(http://vwec.cisat.jmu.edu/documents/VWEC_brochure.pdf)
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The Nature Conservancy Ecoregional Portfolio Sites
Ecoregions are large areas of land or water defined by their distinct climate, geology
and native species. Because ecoregions are defined by the same variables that govern
the distribution of organisms, they provide an effective unit for regional conservation
planning. An ecoregional portfolio is the minimum set of sites (on public or private
land) which, if managed appropriately, will ensure the long-term survival of all native
biodiversity within that ecoregion. Numeric goals are set for the minimum number of
occurrences needed to sustain viable populations of each targeted native plant, animal
and natural community for the next 100 years. Finally, sites known to support the best
remaining examples of targeted plants, animals, and natural communities are selected
to form the portfolio. Since the selected sites represent only the minimum number
needed to meet viability goals, the loss of any site undermines the integrity of the
entire portfolio.36
Department of Conservation and Recreation Division of Natural Heritage Screening
Coverage
The DCR-DNH Screening Coverage includes those areas of the landscape that
contribute to the conservation of Natural Heritage Resources. These resources are
defined in the Virginia Natural Area Preserves Act of 1989 (Section 10.1-209 through
217, Code of Virginia), as "the habitat of rare, threatened, and endangered plant and
animal species; exemplary natural communities, habitats, and ecosystems; and other
natural features of the Commonwealth." DCR-DNH maintains lists of Natural
Heritage Resources and revises them as new data become available. Taxa are added
to the list when it is determined that their continued existence in Virginia is in
jeopardy, and deleted when data indicate they are secure.37 The DCR-DNH Screening
Coverage can be used to identify conflicts with development activities, and for
proactive planning to ensure that development projects successfully avoid or enhance
Natural Heritage resources.
Virginia Department of Game and Inland Fisheries Wildlife Management Areas
There are currently 29 Wildlife Management Areas (WMAs) managed by Virginia
Department of Game and Inland Fisheries, totaling about 180,000 acres. WMAs are
managed for public hunting of game animals, the provision of non-game wildlife
habitat, and passive recreation such as hiking and bird watching.38 Some of these
WMAs are the most extensive blocks of public lands in certain areas and have
important natural communities within them, including high-elevation forests.

36

See: http://nature.org/aboutus/howwework/cbd/science/art14306.html.

37

Virginia Department of Conservation and Recreation, Division of Natural Heritage.
An Overview of the Natural Heritage Program. (www.dcr.state.va.us/dnh/mission.htm)

38

Virginia Department of Game and Inland Fisheries.
(www.dgif.state.va.us/hunting/wma/index.html)
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Virginia Department of Forestry State Forests
The Virginia Department of Forestry (VDOF) manages 16 State Forests and other
state lands totaling about 50,000 acres. The VDOF is charged with managing State
Forests to ensure a sustained yield of timber for the operation and maintenance of the
resource and stability of the local economy while at the same time fulfilling multiple
benefits, such as timber management, recreation, aesthetics, wildlife, natural reserves
and water quality.39
Cold Water Streams
Virginia’s cold water streams provide habitat for the indigenous brook trout
(Salvelinus fontinalis), as well as introduced rainbow trout (Oncorhynchus mykiss)
and brown trout (Salmo trutta). These streams are primarily associated with forested
mountain ridges, which also represent the inland areas of greatest wind energy
development potential. The trout species and other aquatic life found in these streams
require relatively cool and clean water. Potential effects of wind energy development
are primarily associated with forest clearing and road construction. Forest clearing
required for turbine siting, access road construction, and development of power
transmission corridors may contribute to alteration of the critical thermal regime of
these streams. Road building, use, and maintenance may also contribute to stream
siltation and alteration of hydrologic conditions. Construction and use of low-grade
roads on steep terrain or where streams crossings are required may be particularly
problematic.
A comprehensive coverage of watershed areas for cold water streams is not available
for inclusion with the GIS coverages accompanying this Landscape Classification
System.

4.4 Unclassified
The category “Unclassified” includes those areas that have Class 2 or lower wind
resource, or for which insufficient data exist to assess site suitability for utility scale wind
development. It is possible that some portion of this area would be classified as
unsuitable or flagged for potential use conflict if adequate geographic and other data were
available. It should not be assumed that areas included in this category are suitable for
utility-scale wind energy development. The VWEC Environmental Working Group holds
the opinion that environmental assessment should be required prior to any utility-scale
wind energy development.

5.0 CURRENT GUIDANCE FOR SITING UTILITY-SCALE WIND
ENERGY FACILITIES
The degree of concern regarding the potential adverse impacts to habitats and species that
could result from utility-scale wind energy development is closely related to the
39

Virginia Department of Forestry 2004. ( www.dof.virginia.gov/stforest/index.shtml)
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reliability of regulatory processes and guidance. At present, it has not clear what
processes and guidance will apply to the
siting of utility-scale wind projects in Virginia.
Many eastern states, including Virginia, utilize the same permitting process for utilityscale wind energy projects as for all other power generation facilities. Proposed projects
in Virginia must obtain a “Certificate of Public Convenience and Necessity” from the
State Corporation Commission (SCC). The permit application process for new wind
projects will include evaluation of environmental impacts; however, the SCC permitting
process has never been applied to wind energy projects, and in the absence of siting
guidelines or evaluation criteria for wind projects the elements of the environmental
review and the potential permit conditions that may result are unclear.40 Much of this
uncertainty could be relieved if a clear and unambiguous set of siting criteria were
established for Virginia.
The U.S. Fish and Wildlife Service (USFWS) has developed voluntary guidelines for the
siting and evaluation of wind energy facilities throughout the country.41 Although these
guidelines were principally based on wind energy development experiences from the
western U.S., they nonetheless identify important considerations for siting and evaluating
wind energy facilities in the eastern U.S. The following is a summary of key instructions
and recommendations provided in the USFWS guidelines.
The Interim Guidelines include the following key recommendations:
1.

"Data on wildlife use and mortality collected at one wind energy facility are not
necessarily applicable to others; each site poses its own set of possibilities for
negative effects on wildlife. In addition, the wind industry is rapidly expanding into
habitats and regions that have not been well studied. The Service therefore suggests a
precautionary approach to site selection and development, and will employ this
approach in making recommendations and assessing impacts of wind energy
developments. We encourage the wind energy industry to follow these guidelines
and, in cooperation with the Service, to conduct scientific research to provide
additional information on the impacts of wind energy development on wildlife."

2.

"Pre-development evaluations should be conducted by a team that includes Federal
and/or State agency wildlife professionals with no vested interest (e.g., monetary or
personal business gain) in the sites selected. Teams may also include academic and
industry wildlife professionals as available. Any site evaluations conducted by teams
that do not include Federal and/or State agency wildlife professionals will not be
considered valid evaluations by the Service."

3.

"High seasonal concentrations of birds may cause problems in some areas. If,
however, power generation is critical in these areas, an average of three years
monitoring data (e.g., acoustic, radar, infrared, or observational) should be collected
and used to determine peak use dates for specific sites. Where feasible, turbines

40

This is described more fully in Appendix 4.
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USFWS 2003. Interim Guidelines to Avoid and Minimize Wildlife Impacts from Wind
Turbines. (www.fws.gov/r9dhcbfa/windenergy.htm)
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should be shut down during periods when birds are highly concentrated at those
sites.”
4.

"Avoid fragmenting large, contiguous tracts of wildlife habitat. Where practical,
place turbines on lands already altered or cultivated, and away from areas of intact
and healthy native habitats. If not practical, select fragmented or degraded habitats
over relatively intact areas."

5.

"Where the height of the rotor-swept area produces a high risk for wildlife, adjust
tower height where feasible to reduce the risk of strikes."

6.

"Avoid placing turbines near known bat hibernation, breeding, and maternity/nursery
colonies, in migration corridors, or in flight paths between colonies and feeding
areas."

7.

"Avoid locating turbines in known local bird migration pathways or in areas where
birds are highly concentrated, unless mortality risk is low (e.g., birds present rarely
enter the rotor-swept area)."

8.

"Avoid known daily movement flyways (e.g., between roosting and feeding areas)
and areas with a high incidence of fog, mist, low cloud ceilings, and low visibility."

In addition, the Director's instructions to USFWS field offices state:
“the guidance recommends three years of data as a standard for determining the
presence and/or magnitude of bird and bat migration in areas of high seasonal
concentrations.”42
The Director’s instructions highlight the importance of assessing potential impacts on
bats as well as birds. The practical significance of these recommendations in the context
of noncompulsory Interim Guidelines is presently under review by the U.S. General
Accounting Office (GAO). Copies of correspondence related to the GAO study and the
USFWS role in addressing wildlife impacts of wind development in the central
Appalachian Mountain region are provided in Appendix 5.
The USFWS has requested comments and suggestions during a two-year evaluation of
the Interim Guidelines, which will then be modified as necessary based on their
performance in the field and on the latest scientific and technical discoveries. 43
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USFWS 2004. Expanded guidance to USFWS Field Offices on Application of
Voluntary Guidelines to Avoid and Minimize Wildlife Impacts from Wind Turbines.
(www.fws.gov/r9dhcbfa/windenergy.htm)
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Federal Register / Vol. 68, No. 132 / 07/10/03. Notice of availability of interim
guidelines and request for comment. Comments must be received or postmarked by
07/07/05 and should be sent to Dr. Benjamin N. Tuggle, Chief, Division of Federal
Program Activities, U.S. Fish and Wildlife Service, 4401 North Fairfax Drive,
Arlington, Virginia 22203.
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6.0 DESCRIPTION OF POTENTIAL ADVERSE IMPACTS TO
AVOID THROUGH APPROPRIATE SITING AND
MANAGEMENT
The purpose of this section is to discuss some potential adverse impacts that could
emerge from poorly evaluated and improperly sited wind energy development projects. It
should be noted that there are also significant adverse impacts posed by electricity
generation from conventional energy sources, such as coal, natural gas, and nuclear
energy. However, it is not the purpose of this document to provide detailed analyses of
comparative impacts.

6.1 Harm to Endangered Species
The USFWS lists 63 Federally Endangered or Threatened species in Virginia, habitat for
24 of which occur within areas rated Class 3 or better for wind energy potential. The
Endangered Species Act prohibits the taking of endangered species and the destruction of
habitat that supports endangered species. Activities that may result in harm to endangered
species require development of habitat conservation plans based on analysis of potential
impacts and mitigation alternatives. Permits are also required where the potential for
incidental take of endangered species exists. The identified endangered species of
concern are listed in Appendix 6.

6.2 Displacement and Mortality of Birds And Bats
Displacement occurs when a species avoids an area of suitable breeding, foraging, or
roosting habitat due to a disturbance in the area. Displacement of grassland birds from
breeding grounds has been observed at some wind energy development sites.44, 45 Data
specific to Virginia are limited, but concerns exist that migratory birds foraging in
important stopover areas in coastal habitats may be displaced, and that displacement may
prevent these birds from successfully reaching their nesting grounds in the Arctic.46
Concerns also exist about the potential for substantial mortality of bird species resulting
from the siting of wind turbines on mountain ridges in the western portion of the state.47
Both birds and bats are known to be killed due to collision with wind turbines.

44

Manes, R. 2003. Wind Energy & Wildlife: an attempt at pragmatism, Wildlife
Management Institute
(www.nationalwind.org/events/wildlife/20031117/presentations/manes.pdf).

45

Tingly, M.W. 2003. Effects of Offshore Windfarms on Birds, Harvard University.
(http://safewind.info/pdf/TingleyThesis2003.pdf)

46

Barry Truitt 2003. The Nature Conservancy, Chief Conservation Scientist for Virginia
Coast Reserve. Personal communication.

47

Mitchell Byrd 2004. Chancellor Professor of Biology (Emeritus), College of William
and Mary. Personal communication.
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Bird Mortality
A number of federal environmental laws provide protection for birds, including the
Endangered Species Act of 1973, the Migratory Bird Treaty Act of 1918, and the Bald
and Golden Eagle Protection Act of 1940. These laws impose penalties for the death of
any federally listed endangered or migratory bird, unless operations are taking place
under a special permit or regulation, or all reasonable steps have been taken to avoid or
minimize mortality.48 The USFWS has primary responsibility for implementation of
these laws. However, as indicated previously (see Sections 2.2 and 5.0), a GAO study is
underway concerning the effectiveness of USFWS implementation of these laws in
relation to utility-scale wind energy development.
The vulnerability of birds due to collision with tall structures similar to wind turbines,
such as communication towers, is well established.49, 50 Birds considered vulnerable to
collision with communication towers by the USFWS include 350 species of neotropical
migratory songbirds.51 Work at the Coastal Virginia Wildlife Observatory shows these
species pass through the Eastern Shore of Virginia in very significant numbers
annually52, and similar patterns are thought to occur in the western portion of the state.
The birds most vulnerable to collision with tall structures are nocturnal migrants. Data on
the relationship between nocturnal migration patterns and areas of high wind energy
potential in Virginia have not yet been collected. Several studies conducted elsewhere in
the Appalachian Mountains from Tennessee to Vermont have found that large numbers of
nocturnal migrants (birds and/or bats) can fly over ridges at heights that pose risks of
interception by turbine blades.53, 54 One such study conducted in eastern West Virginia
48

A listing of species protected by the Endangered Species Act, and potentially affected
by wind project development in Virginia, is provided in Appendix 6. For species
protected by the Migratory Bird Treaty Act see:
http://migratorybirds.fws.gov/intrnltr/mbta/mbtandx.html.
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Sacramento, California, Mainstream 28(2).
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1999, Charleston, SC. Electric Power Research Institute
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Detect, Inc. 2004. Report on field data collection at the proposed East Haven
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(Docket 6911).
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during the fall migration in 2003 determined the passage rate and altitude of nocturnal
migrants and found that nearly 300,000 birds and bats flew low enough over a proposed
wind project site to collide with wind turbines.55
Regional and local assessments of migratory activity and behavior by bird and bat
populations are an essential first step to reducing unintended impacts of utility-scale wind
energy development, but in themselves such studies cannot predict the risk of mortality
from development. Peer-reviewed studies of mortality at existing wind plants are needed
to understand the relationship between density of migratory species, and the risk of
collision. Unfortunately, the results from studies of wind energy development from other
regions using older technology are probably unsuitable as predictors of risk. Migration
patterns in the Appalachian mountains differ from those of the western U.S. and Europe,
and advances in wind turbine technology have led to much taller structures. As indicated
in a report from a study conducted at a proposed wind project site near Chautauqua, New
York,56 modern turbines may present greater risks to night-migrating birds and bats than
earlier generation, shorter turbines (Figure 2).
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Young, D.P., et al. 2004. Baseline avian studies – Mount Storm Wind Power Project,
Grant County, West Virginia. A report prepared for NedPower Mount Storm, LLC
(www.west-inc.com/reports/mount_storm_final.pdf ). Mabee, T.J., B.A. Cooper, and
J.H. Plissner. 2004. Radar Study Of Nocturnal Bird Migration At The Proposed Mount
Storm Wind-Power Development, West Virginia, Fall 2003. Technical report prepared
for: Western EcoSystems Technology, Inc. and NedPower US, LLC. ABR, Inc.
Environmental Research and Services, Forest Grove, Oregon. March 2004.
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Cooper, B. A., A. A. Stickney and T. J. Mabee 2004. Radar study of nocturnal bird
migration at the proposed Chautauqua wind energy facility, New York, Fall 2003
(Final Report). Prepared for: Chautauqua Windpower LLC.
(www.chautauquawind.ene.com/files/avian/Appendix%20B.pdf)
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Figure 2 – Altitude of nocturnal migrants in relation to turbine height
Migrating birds appear to be most susceptible to collisions with lighted structures on
foggy, low-cloud-ceiling nights.57 A mortality event in May of 2003 involving mostly
neotropical migratory birds at the first operating wind project in West Virginia (the
Mountaineer Wind Energy Center) exceeded mortality rates that have been reported for
turbines in other regions. Of the 211 birds estimated to have been killed at the 44-turbine
facility during 2003, 33 were killed during a single night. The consultant working at the
site attributed this multiple mortality event to foggy conditions and the presence of lights
at a substation.58 However, nocturnal migrants also have been killed at tall structures
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Avatar Environmental et al. 2004. Notice of Inquiry Comment Review: Avian /
Communication Tower Collisions (Final). Prepared for Federal Communications
Commission; and submitted by Avatar Environmental, LLC [107 S. Church St., West
Chester, PA 19382], EDM International, Inc. [4001 Automation Way, Fort Collins, CO
80525] and Pandion Systems, Inc [5200 NW 43rd Street, Suite 102-314, Gainesville,
FL 32606] September 30, 2004. (http://wireless.fcc.gov/reports/documents/avatarmigratory-bird-report10104.pdf )
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Kerns, J. and P. Kerlinger 2004. A Study of Bird and Bat Collision Fatalities at the
Mountaineer Wind Energy Center, Tucker County, West Virginia: Annual Report for
2003. Prepared for Florida Power and Light Energy and Mountaineer Wind Energy
Center Technical Review Committee.
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where lights have not been present59 and day-time migrating raptors (e.g., hawks and
eagles) may also be affected by tall structures since large numbers of hawks are known to
migrate along Appalachian ridges each fall.60, 61 No follow-up study of bird mortality
occurred at the Mountaineer Wind Energy Center in 2004.
Bat Mortality
The collision of bats with wind turbines sited on forested ridgetops appears to be the most
significant direct wildlife impact associated with wind energy development in the central
Appalachian region. Bat mortality due to collision with turbines during the first year of
operation of the Mountaineer Wind Energy Center in West Virginia represents the largest
wildlife kill ever reported for wind turbines. In 2003, 475 dead bats, representing seven
species, were found during once-a-week searches. Estimates of the actual number of bats
killed, accounting for both scavenger removal and searcher efficiency, range from 2092
bats60 to about 4000 bats.62
As indicated in Section 2.0 of this document, a study has been initiated by the newly
formed Bat and Wind Energy Cooperative to conduct research to identify causes and
develop solutions to prevent or minimize bat fatality at wind farms. BWEC includes Bat
Conservation International, the American Wind Energy Association, the U.S. Fish and
Wildlife Service, and the Department of Energy’s National Renewable Energy Lab.
Investigations conducted as part of the BWEC effort have further documented that
comparably high numbers of bats were killed per turbine in 2004 at the Mountaineer
project in West Virginia as well as at a smaller wind energy project in southwestern
Pennsylvania.63
Although the investigators have expressed optimism that solutions to the bat fatality
problem will be found, Merlin Tuttle, Director of Bat Conservation International, has
promoted caution in the interim, stating:
There is a rapidly growing body of evidence indicating that bat fatalities at
wind power facilities are considerably higher that previously estimated. We
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anticipate that, unless solutions are soon developed, high kill rates can be
expected wherever wind power plants are built on wooded ridges. More that
600 turbines have already been proposed for construction at such sites within
a 70-mile radius of the Mountaineer, West Virginia and Meyersdale,
Pennsylvania sites where large numbers of bats are already being killed.
Based on an extremely conservative estimate of 48 bats per turbine per year
killed at Mountaineer . . . completion of already proposed turbines in just this
one small area could kill close to 29,000 bats annually. My best personal
estimate is closer to double this number . . . . Clearly further construction of
wind farms on wooded ridge tops, prior to finding solutions to prevent or
minimize bat kills, poses potentially devastating cumulative threats to bats
and to ecosystems that rely on them.64
In regard to these concerns it should be noted that bats are, in general, afforded much less
protection by federal environmental laws than are birds and some other forms of wildlife.
However, the Endangered Species Act of 1973, does apply to several endangered bat
species found in western Virginia and the central Appalachian region (see Appendix 6).
Although no endangered species were discovered among the 2000-4000 bats killed at the
Mountaineer project in West Virginia in 2003, hibernacula of endangered bat species are
present in close proximity to areas with high wind energy potential and proposed wind
energy projects in both West Virginia and Virginia.

6.3 Forest Fragmentation
Forest fragmentation may be viewed as having two components: the loss or reduction of
habitat, and the breaking of remaining habitat into smaller, more isolated patches.65
Among the negative effects of fragmentation on particular species are: the elimination of
some species due to chance events; increase in isolation among species populations due
to a reduction of their ability to move about the landscape; reduction in local population
sizes sometimes leading to local extinctions; and disruption of ecological processes.66
For the forest as a whole, roads and maintenance of roads and infrastructure are known to
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have a number of negative effects, ranging from increased air and water pollution to the
spread of non-native, invasive species.67, 68
Clearing of wide corridors (>50 feet) for miles along the crests of forested mountain
ridges to construct and operate wind energy facilities elsewhere in the region has raised
concerns about wind energy development's impacts due to forest fragmentation and loss
of forest interior. Forest interior can be defined as the type of habitat that exists more than
100 meters from a clearing.69 Forest interior is essential for maintaining viable
populations of certain species, and is a type of habitat which development activities can
readily eliminate.
An avian biologist evaluating the impacts of the first wind energy facility sited within
forested habitat in the eastern United States observed that:
The Searsburg [Vermont] wind power station is the first such facility in the
heavily forested eastern part of North America. Other projects will follow and
the experience at Searsburg should be noted. Fragmentation of forests via
wind turbine erection can impact interior nesting birds in an adverse manner.
The size and number of wind power developments in the future are also of
concern with respect to habitat loss and fragmentation. This may become the
primary ecological consideration in future wind power developments in these
habitats.70
Partners in Flight – a national bird protection initiative- has listed at least 14 forestinterior, neotropical species that breed in the Ridge and Valley and Allegheny Highlands
region as being of priority concern due to their relatively small and/or declining
populations.71
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Forested ridges comprise most of the remaining roadless area and forest interior habitat in
the Appalachian Mountain region. Problematically, these ridges generally provide the
only sites in the region with commercially viable wind energy potential. The possible
scale of forest fragmentation due to utility-scale wind energy development is illustrated
by examination of forest clearing and loss of interior forest at existing projects in the
region, such as the Mountaineer project in West Virginia, which involved road
construction and installation of 44 turbines along 5.5 miles of ridgetop. It has been
estimated that this project, resulted in the clearing of nearly 200 acres and the loss of 750
acres of interior forest, or 35 acres cleared and 130 acres of interior forest lost per mile of
ridgetop wind project construction. More detail on this topic is presented in Appendix 7.

6.4 Impacts to High-Elevation Refugia
The distribution of many species of plants and animals in Virginia are largely confined to
high-elevation areas in the Appalachians. These isolated and often disjunct populations
may represent ice-age relict populations of species generally found farther north, and
which are able to persist in the south in cooler micro-climatic conditions at the highest
elevations. Because many species’ ability to withstand future climate change may depend
upon the availability of and access to the climate zones that exist at higher elevations, any
development of high-elevation ridgetops that results in destruction of important refugia is
a source of concern.
Among the many examples of species requiring high-elevation habitat are Virginia's rare
forest community types, such as spruce and fir forests; northern hardwoods and other
community types that are uncommon in the state, including relatively high-elevation
mixed mesophytic forests.72 High-elevation habitat types include rocky areas, boulder
fields, and talus fields (providing habitat for many species, including Allegheny wood rat,
peregrine falcons, and hibernacula for rattlesnakes.)

6.5 Viewshed and Recreational Effects
Aesthetic impacts are one of the most controversial aspects of utility-scale wind energy
development, and Virginia’s wind resources are concentrated on the ridgelines and
mountaintops of the Appalachian Range and along the Atlantic coast; which are
recognized as significant tourist and recreational destinations in the state. An objective
assessment of the extent to which utility-scale wind energy development enhances or
detracts from visual resources or tourism value is beyond the scope of this paper. We
have attempted to note potential visual and recreational impacts only in those cases where
utility development of any kind appears to be in conflict with the prescribed use of the
land management type. For the purposes of successful site selection, it may be helpful to
consider that the Code of Virginia 10.1-108 defines environment as “the natural, scenic,

72

Noss, R.F., La Roe, E.T., Scott, J.M. 1995. Endangered Ecosystems of the United
States: A Preliminary Assessment of Loss and Degradation. Biological Report. 28,
Washington, D.C., National Biological Service.
30

scientific and historic attributes of the Commonwealth.” Thus, visual resource protection
is recognized as an essential component in the conservation of natural resources by the
Commonwealth of Virginia.

6.6 Noise Effects
Much of the information about noise levels emitted by wind turbines is based on older,
much smaller machines.73 Recent data collected at wind energy facilities in Europe
indicate that much louder noise levels than previous believed occur at greater distances
from the newer generation of very tall wind turbines.74 Wind turbine noise levels have
been particularly problematic at night and appear to be caused by impulsive, lowfrequency aerodynamic sounds generated by interaction of the turbine blades and tower.
The World Health Organization recommends that night-time noise levels not exceed 45
dB (A) outside of residences to avoid sleep disruption, and even lower sound levels are
recommended if noise contains impulsive or low-frequency sound vibrations.75 In
addition, the British Wind Energy Association recommends that the noise levels resulting
from new wind generation facilities should be kept within 5 dBA of the average evening
and nighttime background levels at homes.76, 77 There is also concern that low to
moderate noise levels (e.g., 45 dB) may reduce density of populations of forest-breeding
songbirds.78, 79 More guidance is needed to establish standards and monitoring protocols
for noise effects at proposed wind plant sites.
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7.0 CUMULATIVE IMPACTS
The significance of cumulative impacts of any sort of development is directly related to
the scope of that development. Section 3.0 and Appendix 1 of this report, describe
economic incentives, existing and permitted projects, and announced plans for projects
that, considered together, suggest that wind energy development in the region will be
extensive. It can be argued that bird and bat fatalities at individual sites have not had a
demonstrable population-level impact.80, 81, 82 However, the possibility exists that impacts
on entire populations of bird and bat species have the potential to occur if wind energy
development achieves a regional scale and facilities are improperly sited. To date, there
has been very little quantitative assessment of the cumulative impacts of potential wind
energy development on a regional scale. This is a significant information gap and the
need for regional-scale research and assessment has been raised on multiple occasions.
For example:
•

Congressman Allan B. Mollohan of West Virginia inquired in a June 2004 letter if
the USFWS was conducting studies of the possible cumulative effects of the
expanding domestic wind industry on migratory birds and other wildlife. The
Regional Director of the USFWS responded, indicating that while the USFWS was
concerned about the potential cumulative impact, the USFWS was not currently
conducting independent studies, and that although the USFWS had been requesting
information from project proponents on the temporal and spatial use by migratory
birds and bats of commercial grade wind energy sites, the wind industry had been
generally reluctant to conduct studies and provide such information. (Related
correspondence is provided in Appendix 5.)

•

In 2003 the USDA initiated an Environmental Assessment (EA), as required by the
National Environmental Policy Act (NEPA), in conjunction with a $500,000 grant to
the Highland New Wind Development wind energy project in Virginia’s Highland
County. A number of state and federal agencies provided input to the EA process
before it was terminated when the developer declined to go forward with the grant
application. (See discussion of the NEPA process in Appendix 4.) The USFWS
provided a listing of environmental considerations for the short-lived EA, including
the need for pre- and post-construction research and monitoring to identify and/or
assess direct, indirect, permanent, and temporary impacts to wildlife resources. In
addition to specifying the types and duration of pre-construction studies that should
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be done, the USFWS indicated that a site-specific study alone would not meet the
requirements of an effective EA, and that an analysis of the cumulative effects of
wind farms in the Appalachian region is needed. (Related correspondence is
provided in Appendix 5.)
•

As described in Section 6.2 of this document, concerns have been raised about high
numbers of bat fatalities associated with wind energy development on forested ridges
in the Appalachian region. Although a Bat and Wind Energy Cooperative has been
formed to study and seek solutions to the problem, solutions have not yet been
identified and accumulating evidence indicates that the wind industry faces a
regional-scale ecological problem. As cited above, a key participant in the study has
observed that high bat kills can be expected wherever wind projects are built on
forested ridges, and that scope of pending development poses potentially devastating
cumulative threats to bats and to ecosystems that rely on them.83

•

In response to pending wind energy development, biologists with the U. S.
Geological Survey and the USFWS are promoting a multi-year regional-scale study
of the spatial and temporal distribution patterns and flight characteristics of birds and
bats that migrate nocturnally through the Appalachian Mountain region of the midAtlantic states.84 The study will use radar and acoustical monitoring techniques to
document passage rates, species relative abundance, flight direction and altitudes of
migrating birds and bats during fall and spring at multiple locations in the region.
Although some data of this type have been collected at several wind energy
development sites, data have not been available to support a regional-scale analysis.
The information obtained through this project will be used to model the effects of
weather, site and landscape characteristics, and other variables that determine
migrant abundance and flight characteristics to identify where, when, and under what
conditions migrants may be at risk.

Finally, it should be noted that is was concern about the cumulative effects of potentially
extensive wind energy development that prompted a 2002 letter from environmental
organization representatives to Virginia’s Governor.85 This letter warned that:
Large-scale development is an issue of statewide concern, yet there are apparently
no mechanisms in place in Virginia to ensure responsible development of this
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industry, including an understanding and mitigation of long-term, cumulative
impacts of multiple projects.

8.0 CONCLUSION
This Landscape Classification System, including both this document and the associated
map coverages, should be viewed as a work in progress. Utility-scale wind energy is a
relatively new phenomenon in the central Appalachian region, and the potential scale of
development and associated environmental effects are only beginning to be understood.
The Virginia Wind Energy Collaborative Environmental Working Group acknowledges
that there is more work to be done.
Application of this Landscape Classification System to the places classified as Unsuitable
for Wind Energy Development will be relatively simple. These are clearly defined
geographic areas and are designated Unsuitable for unequivocal legal, regulatory, or
environmental reasons. Most of these areas would not be targeted for wind energy
development in any case.
We acknowledge that application of this Landscape Classification System will be more
complicated for the other classes. For these areas, successful avoidance or minimization
of environmental harm will depend on collection and consideration of additional, sitespecific information. These areas represent most of the area in Virginia with
commercially viable wind energy potential.
The coauthors of this document recommend the following be considered as approaches to
avoiding the pitfalls resulting from improper siting of utility-scale wind energy facilities:
•

Research to close information gaps, including the identification of bird and bat
concentration areas and the development of technologies and mitigation strategies
that minimize collision fatalities and other impacts.

•

Independent, site-specific environmental assessments for utility-scale projects,
including effective pre-permitting and post-construction monitoring of wildlife use
and impacts, to support adaptive management of siting and operations.

•

Ongoing assessment of the cumulative environmental impacts of regional-scale wind
energy development.

•

A thorough cost-benefit analysis to evaluate the adverse environmental impacts of
fossil-fuel based energy and renewable energy production, the potential contribution
of wind-based electricity to the national power supply, and the potential to achieve
energy savings and emissions reductions through other alternatives.
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APPENDIX 1: VIRGINIA WIND ENERGY COLLABORATIVE
ENVIRONMENTAL WORKING GROUP –
BIOGRAPHIES AND CONTACT INFORMATION
D. Daniel Boone is a professional wildlife ecologist and natural resources policy analyst, with 30 years of
experience in studying wildlife and their habitat throughout the Appalachian region. He began his career as
a wildlife biologist with the US Fish & Wildlife Service in the Migratory Bird and Habitat Research Lab at
the Patuxent Wildlife Research Center. He later served as the head of Maryland Department of Natural
Resource’s Heritage Program, which was responsible for the identification and protection of the state’s rare
species and other biological diversity. Mr. Boone also served as a Forest Ecologist for The Wilderness
Society, and completed an assessment of the opportunity that federal lands have in protecting the
biodiversity of the Southern Appalachian ecosystem. He now is a consultant working on issues related to
species and habitat protection. A native Virginian, Mr. Boone has been actively involved with issues
regarding utility-scale wind energy development for 2 years – at the local, regional and national level.
Contact info: 301-704-5632; ddanboone@yahoo.com
Judy K. Dunscomb is the Senior Conservation Scientist for The Nature Conservancy in Virginia. The
mission of The Nature Conservancy to preserve the plants, animals and natural communities that represent
the diversity of life on Earth by protecting the lands and waters they need to survive. In support of this
mission Ms. Dunscomb guides the Conservancy’s efforts to identify critical conservation areas in Virginia,
analyzes large scale threats that affect multiple conservation areas at state and regional scales, and leads
multidisciplinary teams to develop and implement effective threat abatement strategies. She holds an
M.E.M. Natural Resource Ecology from the Duke University’s School of Forestry and Environmental
Studies (now the Nicholas School of the Environment and Earth Studies). She represents the Virginia
Chapter of The Nature Conservancy on the VWEC Environmental Working Group.
Contact info: 434-951-0573; 434-981-6907; jdunscomb@tnc.org; nature.org/virginia
Rick Webb is a Research Scientist with the Department of Environmental Sciences at the University of
Virginia, where he serves as Projects Coordinator of the Shenandoah Watershed Study and the Virginia
Trout Stream Sensitivity Study. His primary research focus is on the effects of air pollution on streams
associated with forested mountain watersheds in the central Appalachian Mountain region. Prior to his
association with UVA, he worked with conservation organizations concerned with the direct environmental
effects of coal extraction. He represents the Virginia Society of Ornithology on the VWEC Environmental
Working Group.
Contact info: 540-468-2881; 434-924-1301; rwebb@virginia.edu; swas.evsc.virginia.edu
Christina Wulf is a member of the Board of Directors Virginia Forest Watch (VAFW), a grassroots
conservation coalition, working to maintain and restore the natural ecology and biodiversity of forestlands
across Virginia through education and citizen participation. VAFW supports an end to taxpayer-subsidized
resource extraction, including logging, mining, grazing, on National Forests. On private land, VAFW
works with landowners and agencies toward the goal of creating conditions that benefit biodiversity and
wildlife mobility, as well as safeguard water quality and riparian and old-growth forests. Christina is
currently working on ending mountaintop removal coal mining. She is coordinator for a nationwide
outreach project to pass the Clean Water Protection Act, a bill that solidifies existing law which outlaws
burying streams with rubble from mountaintops blasted off to reach coal seams. She represents Virginia
Forest Watch on the VWEC Environmental Working Group.
Contact info: 434-971-7678; 434-249-7032; vafw@nexet.net; www.VirginiaForestWatch.org

APPENDIX 2: STATUS OF WINDPLANTS IN THE MID-ATLANTIC
STATES

1500 Industrial Wind Turbines in 34 Wind Energy Projects
plus
2400 Offshore Wind Turbines along Atlantic Coast
131 industrial wind turbines are currently operating, 462 turbines are permitted but not yet
constructed, and another 900 turbines are proposed or planned throughout uplands of the
region.
See map below for locations of all operating, permitted and planned wind energy
facilities (active projects only); projects are identified on map with the number
shown along left indent of each facility’s description (below).
December 27, 2004
Compiled by D. Daniel Boone (see Appendix 1 for contact information)

PENNSYLVANIA – approx. 350 turbines in 20 projects
Operating Facilities – 87 turbines in 5 projects [+ expansion of 24 turbines
planned]
FPL Green Mountain (Garrett)

#1

Garrett, Summit Township, Somerset County, operational since May 2000;
located on a knoll in valley;
source: http://www.awea.org/projects/pennsylvania.html &
http://www.disgenonline.com/greenmountain.htm

FPL Somerset

#2

6 turbines (330-ft tall)

Somerset, Somerset County, project operational since Oct. 2001;
not on prominent ridge;
source: http://www.atlantic-renewable.com/content/project_somerset.htm

FPL Mill Run

#3

8 turbines (295-ft tall, 1.3 MW)

10 turbines (330-ft tall)

east edge of Fayette County; project operational since Oct. 2001,
located atop prominent ridge;
source: http://www.atlantic-renewable.com/content/project_millrun.htm

FPL Waymart

#4

Canaan Township, Wayne County; project operational since Oct. 2003
source: slide 12 in http://www.eere.energy.gov/greenpower/conference/7gpmc02/mcshea02.pdf
& http://www.fplenergy.com/portfolio/contents/portfolio_by_region.shtml#midatlantic &
http://www.pjm.com/planning/project-queues/impact_studies/k21_imp.pdf

FPL Meyersdale

#5

43 turbines (over 300-ft tall) – [8 additional turbines planned]

20 turbines (380-ft tall) – [total of 36 turbines planned]

Meyersdale, Summit Township, Somerset County - operational since Dec. 2003, located atop
prominent ridge;
source: http://www.windfair.net/press/00211.html &
http://www.pjm.com/planning/project-queues/impact_studies/g21_imp.pdf &
http://www.atlantic-renewable.com/content/project_meyersdale.htm

Planned Facilities (Pennsylvania) – approx. 470 turbines in 15 active projects
US WindForce Bent Tree
#7

unknown # of turbines [20?]

near Wittenberg, Somerset County;
source: http://uswindforce.com/default.asp?pg=projects&pg2=3

US WindForce Brothers Valley

#8

near Garrett, Somerset County (Brothers Valley Township?)
source: http://uswindforce.com/default.asp?pg=projects&pg2=2 &
http://www.eere.energy.gov/greenpower/conference/7gpmc02/mcshea02.pdf (slide 12)

DISGEN Keystone Wind

#9

10 turbines

19? turbines

near Somerset, Brothers Valley & Somerset Townships, Somerset Co.;
source: http://www.pjm.com/planning/project-queues/impact_studies/k10_imp.pdf &
http://www.pittsburghlive.com/x/tribune-review/specialreports/enterprise2002/s_18356.html &
http://www.eere.energy.gov/pro/pdfs/john_hanger.pdf (slide 9)

Atlantic Renewable Energy Casselman

#10

Rockwood, Somerset County; source:
http://www.pjm.com/planning/project-queues/feas_docs/l13_fea.pdf &
http://www.atlantic-renewable.com/projects_in_development.htm &
http://www.nationalwind.org/events/wildlife/200411/presentations/Cooper_Bats.pdf (slide 3)

Generation Resources Holding Forward

#11

25 turbines? (40 MW interconnection)

23 turbines

Hooversville, Shade Township, Somerset County; 36 MW (23 x 1.6 MW turbines);
source: http://www.grhc.biz/pages/901273/index.htm &
http://www.pjm.com/planning/project-queues/impact_studies/k13_imp.pdf

Generation Resources Holding Stonycreek

#12

Stony Creek and Somerset Townships, Somerset County;
source: http://www.eere.energy.gov/pro/pdfs/john_hanger.pdf (slide 9) &
http://www.grhc.biz/pages/901273/index.htm &
http://www.pjm.com/planning/project-queues/impact_studies/k12_imp.pdf

Borough of Berlin Berlin
#13

3 turbines

Brothers Valley, Somerset Co.; 1.5-MW turbines to service Borough residents
source: http://www.dep.state.pa.us/dep/deputate/pollprev/PEEC/2002grantees.htm

Unknown Developer Martindale

#14

unknown # of turbines [20?]

east of Johnstown - near Martindale, Cambria County;
source: http://www.nationalwind.org/events/wildlife/200411/presentations/Cooper_Bats.pdf
(slide 3)

Freedom Wind Energy Springfield

#15

unknown # of turbines [10?]

Springfield Township, Fayette County;
source: http://www.actionpa.org/cleanenergy/wind.html &
http://www.dailyamerican.com/articles/2004/10/13/news/news02.prt

Freedom Wind Energy Rock Run

#16

36 turbines

200 turbines (2 MW each)

Hastings, Chest Township, Cambria County; on public land - ATV recreation park (former strip
mine);
source: http://www.postgazette.com/pg/04349/426568.stm &
http://www.compositesnews.com/articles.asp?ArticleID=6974

Freedom Wind Energy King’s Mountain

7 turbines

Scullton, Middlecreek Township, Somerset County; project withdrawn
source: PJM Queue L11 (Rockwood):
http://www.pjm.com/planning/project-queues/feas_docs/l11_fea.pdf &
http://www.dailyamerican.com/articles/2004/10/13/news/news02.prt

Unknown Developer Chestnut Ridge

40 turbines? (60 MW interconnection)

Loyalhanna – Bethlen area, Westmoreland County; project withdrawn?
source: http://www.pjm.com/planning/project-queues/queue-l-withdrawn.jsp

Catamount Energy Laurel Hill

#17

36 – 46 turbines (1.5-MW)

Jackson Township, Lycoming County; 70 MW
source: PJM Queue K02 - http://www.pjm.com/planning/project-queues/queue-k.jsp &
http://www.catenergy.com/dev_projects/laurel_hill.html

Energy Unlimited Mountaintop (Mountain High?)

#18

24? turbines

Bear Creek Township, Luzerne County
source: http://www.eere.energy.gov/greenpower/conference/7gpmc02/mcshea02.pdf (slide 12) &
http://www.eere.energy.gov/regions/mid-atlantic/pdfs/john_hanger.pdf (slide 9) &
http://www.pjm.com/planning/project-queues/impact_studies/k03_imp.pdf

Wind Park Bear Creek, LLC Bald Mountain
#19

Bear Creek Township, Luzurne County;
source: http://www.pjm.com/planning/project-queues/facilities/l18_fac2.pdf

Community Energy Bear Creek

#20

14 turbines

Bear Creek Township, Luzerne County;
source: http://www.pjm.com/planning/project-queues/queue-l.jsp &
http://www.eere.energy.gov/greenpower/conference/7gpmc02/mcshea02.pdf (slide 12)

Unknown Developer Frackville – Hauto #3
#21

13 turbines

9 turbines? (24 MW interconnection)

Frackville – Hauto area, Schuylkill County;
source: http://www.pjm.com/planning/project-queues/queue-n.jsp

WEST VIRGINIA – approx. 850 turbines in 7 projects
Operating Facility – 44 turbines in 1 project
FPL Mountaineer Wind Energy Center

#6

44 turbines (345-ft tall)

northwest of Thomas, Tucker County; operational since Dec. 2002, along Backbone Mountain;
source: http://www.psc.state.wv.us/orders/2000_12/001209cb.htm &
http://www.atlantic-renewable.com/content/project_mountaineer.htm

Permitted Facilities (West Virginia) – 366 turbines in 2 projects
US WindForce Mt. Storm
#22

166 turbines (up to 465-ft tall)

Mount Storm, Grant & Tucker Counties - operating permit granted in August 2002;
source: http://uswindforce.com/documents/USWF_20020829.pdf

NedPower/Magellan Allegheny Front (Mt. Storm)

#23

200 turbines (330-? feet tall)

Mount Storm, Grant County, WV - operating permit granted in April 2003;
source: http://www.psc.state.wv.us/orders/2003_06/021189cf.htm &
http://www.eere.energy.gov/windpoweringamerica/pdfs/workshops/2003_wv/niessen.pdf

Planned Facility (West Virginia) – 437 turbines in 4 active projects
Guascor Rich Mountain
#24

65 turbines

Harman, Randolph County; project in early stages – landowner negotiations underway in 2003;
source: http://www.wvhighlands.org/PressReleases/GuascorPressRelease012703.html

US WindForce Liberty Gap 112 turbines [likely extending into Highland Co., VA]

#25

Jack Mountain, Pendleton County; expected on-line Jan. 1, 2006
source: http://www.uswindforce.com/default.asp?pg=projects&pg2=5 &
http://www.pjm.com/planning/project-queues/impact_studies/j07_imp.pdf

Unknown Developer McClung 130 turbines? (200 MW interconnect)
#26

Greenbrier County? (McClung substation in Greenbrier County);
source: Queue N02_AEP139: http://www.pjm.com/planning/project-queues/queue-n.jsp

Unknown Developer Grassy Falls 130 turbines? (200 MW interconnect)
#27

Greenbrier County? (Grassy Fall substation in Nicholas County);
source: Queue M24: http://www.pjm.com/planning/project-queues/queue-m.jsp

Atlantic Renewable Energy Gauley Mountain

unknown # of turbines [30?]

near Slaty Fork in the Monongahela National Forest, Pocahontas and Randolph Counties;
Project may be on-hold; no action taken to initiate an official review by USFS
source: http://www.wvhighlands.org/VoiceMay04.pdf (page16)

Dominion Cabin Mountain

30 turbines (350-ft tall)

Dolly Sods, Grant and Tucker Counties; project withdrawn - January 2003 (conflict with federal
endangered species)
source: http://www.psc.state.wv.us/orders/2002_11/021295ca.htm

MARYLAND – 215 turbines in 5 projects + 858 offshore turbines
Permitted Facilities (but not constructed) – 91 turbines in 2 projects
US WindForce Big Savage

#28

24 turbines (up to 460-ft tall)

Lonaconing, Allegany and Garrett Counties; permit granted in March 2003;
project on eastern shoulder of Big Savage Mountain – a continuation of
Backbone Mountain;
source: http://www.uswindforce.com/default.asp?pg=projects&pg2=4

Clipper WindPower Criterion (aka Allegheny Heights)

#29

67 turbines (394-feet tall)

east of Deer Park, Garrett County; permit granted in April 2003, along crest of
Backbone Mountain;
source: http://www.marylandwind.org/criterionproject.html

Proposed Facility (Maryland) – 124 turbines in 3 projects
Synergics Roth Rock

#30

24 turbines (1.6 MW turbines)

southern Garrett County, located along crest of Backbone Mountain; project applied for MD PSC
operating permit June 30, 2004;
source: http://www.psc.state.md.us/psc/ (search case file #9008)

US WindForce Dan’s Mountain

#31

80? turbines (125 MW interconnection sought)

east of Frostburg, Allegany County - north end of Allegheny Front ridgeline; project described on
company’s website is only 60 MW;
source: http://www.uswindforce.com/default.asp?pg=projects&pg2=6 &
http://www.pjm.com/planning/project-queues/queue-n.jsp

Synergics Four-mile Ridge

#32

unknown # of turbines [20?]

SW of Frostburg, Garrett County - atop foreridge of west slope of Big Savage Mountain; project in
early stages, landowner agreements being sought (2003)
source: email from landowners who developer approached seeking leases

Offshore planned projects (Maryland)
352 turbines http://www.winergyllc.com/isle_of_wight.shtml
506 turbines http://www.winergyllc.com/gulf_bank.shtml
858 total

VIRGINIA – 22 turbines in 1 project + 10-150 offshore turbines
Proposed Facilities (but not constructed) – 22 turbines in 1 active project
McBride family Highland New Wind Development

22 turbines (1.6 MW, over 400-ft tall)

Allegheny Mountain west of Monterey, Highland County;
source: http://johnrsweet.com/Personal/Wind/ &

#33

http://www.rurdev.usda.gov/rd/newsroom/2003/renew_en.html

ProVento Bay View

6 turbines (1.3 MW each) - project withdrawn

onshore at the Sustainable Technology Park in Northampton County;
source: http://www.pjm.com/planning/project-queues/queue-g-withdrawn.jsp

Offshore planned projects (Virginia)
Winergy Smith Island

10 - 150? offshore turbines

over 3.5 miles offshore of Northampton County; status unsure;
source: http://www.thehilltoponline.com/news/2003/11/25/NationWorld/
Company.Downscaling.Wind. Energy.Farm.Proposal.For.Approval-567684.shtml &
http://www.winergyllc.com/smith_island.shtml

NEW JERSEY – 5 turbines in 1 project + 1086 offshore turbines
Permitted Facility (but not constructed) – 5 turbines in 1 project
Community Energy Atlantic City
#34

5 turbines (300 ft. tall)

inland site;
source: http://www.newwindenergy.com/windfarm_jersey.html

Offshore planned projects (New Jersey)
98 turbines
122 turbines
335 turbines
196 turbines
268 turbines
67 turbines

http://www.winergyllc.com/asbury_park.shtml
http://www.winergyllc.com/great_egg.shtml
http://www.winergyllc.com/five_fathom_bank_1.shtml
http://www.winergyllc.com/five_fathom_bank_2.shtml
http://www.winergyllc.com/five_fathom_bank_3.shtml
http://www.winergyllc.com/jones_beach.shtml

1086 total

DELEWARE – 306 offshore turbines
Offshore planned projects (Deleware)
306 turbines http://www.winergyllc.com/indian_river.shtml

APPENDIX 4 – REGULATORY PROVISIONS FOR ASSESSMENTS
One objective of the Landscape Classification System is to highlight the need for sitespecific environmental assessments prior to the siting and development of utility-scale
wind energy projects in Virginia. This report, its associated databases, and supplemental
material directs attention to areas of potential use conflict, but does not provide either a
comprehensive listing of potential environmental issues associated with utility-scale wind
development, or any actual evaluation of environmental costs and benefits. Reliable and
effective pre- and post-construction assessments are necessary to identify the most
probable and document the actual environmental effects of wind energy development.
This appendix briefly considers environmental assessment requirements provided at the
federal-level by the National Environmental Policy Act (NEPA) and the U. S. Fish and
Wildlife Service, and at the state-level by the Virginia State Corporation Commission
(SCC).

The National Environmental Policy Act
The purpose of the National Environmental Policy Act (NEPA) is to incorporate
environmental considerations into all federal agency planning, decision making, and
action. Oversight responsibility for NEPA resides with the Council on Environmental
Quality (CEQ), and regulations for implementation have been developed by the CEQ and
by individual federal agencies. NEPA requirements for environmental impact reviews
only apply to major federal actions significantly affecting the quality of the natural and
physical environment. Thus, for example, the Environmental Impact Statement (EIS)
requirements of NEPA would generally apply in the following cases: wind project
development on federal lands (e.g., National Forests), when federal funding is involved
(e.g., USDA Rural Development Grants), or when federal permits are required (e.g., U.S.
Army Corps of Engineers permits for offshore development).1 Wind energy projects on
private land in surrounding states have not triggered the NEPA assessment process.
The first step in the NEPA assessment process is typically preparation of a brief
Environmental Assessment (EA) document by the federal agency that that proposes the
triggering action. The purpose of an EA is to determine whether the proposed action may
result in direct or indirect effects that could cause significant impacts, either considered
individually or cumulatively with other actions that may be occurring in the area. An EA
must include a discussion of need for the action, alternatives, impacts of the proposed
1

To date, the NEPA process has not been implemented for wind project proposals on
federal lands in Virginia. The Highland New Wind Development project proposed for
private land on Allegheny Mountain in Highland County triggered NEPA when the
developer applied for a Rural Development grant from the USDA. However, the
developer withdrew from the grant program and the NEPA review process did not go
forward. The Winergy project proposed for offshore at Cape Charles also triggered
NEPA due to the requirement for permit issuance by the U.S. Army Corps of
Engineers. The developer withdrew the permit application and the NEPA review
process did not go forward.

action and the alternatives, and a list of agencies and persons consulted. If the analysis in
the EA indicates that the action would not result in significant impacts, a “Finding of No
Significant Impact” is issued. If the results of the analysis in the EA indicate that the
potential impacts of implementing the action could be significant, an EIS must be
prepared before the action can be authorized. An EIS will typically involve a more
comprehensive analysis of the issues and alternatives than will an EA. All aspects of the
NEPA assessment process require public notification and opportunities for input, as well
as thorough and accessible documentation.

The U.S. Fish and Wildlife Service
The U.S. Fish and Wildlife Service (USFWS) is a bureau within the U.S. Department of
Interior that has responsibility for a range of programs dedicated to natural resource
conservation, including responsibility for enforcement of federal wildlife laws. Several of
these laws, including the Endangered Species Act, the Bald and Golden Eagle Protection
Act, and the Migratory Bird Treaty, address wildlife impacts that may be associated with
wind energy development. As previously described in Section 5.0 of this document , the
USFWS has also developed Interim Voluntary Guidelines To Avoid and Minimize
Wildlife Impacts from Wind Turbines (see: http://www.fws.gov/r9dhcbfa/wind.pdf ).
Although these Interim Guidelines were principally based on wind energy development
experiences from the western states, they nonetheless identify important considerations
for siting and evaluating wind energy facilities in the eastern U.S. However, to date, none
of the active commercial wind energy projects in the central Appalachian region have
complied with the Interim Guidelines.
It should be noted that concerns have been raised about the need to determine if the
noncompulsory the Interim Guidelines will ensure wildlife protection. The Interim
Guidelines have also been criticized as excessive by the commercial wind industry and
some of its advocates. Reviews are currently being conducted by both the U.S.
Government Accounting Office and the USFWS (see Section 5.0).

State Corporation Commission Review Process
The Virginia Code requires that public utilities obtain a certificate of convenience and
necessity from the State Corporation Commission (SCC) for the construction and
operation of electrical generation facilities. Environmental effects are among the factors
that the SCC must consider before granting approval for construction, and a review
process is specified by administrative regulations. These regulations indicate that
applications for project approval must include an analysis of environmental impact,
describing, at a minimum, the impacts on the environment and natural resources, analysis
of alternatives considered, unavoidable adverse impacts, mitigation measures proposed to
minimize unavoidable impacts, and any irreversible environmental changes. For other
electrical generation facilities, the SCC has coordinated its review of environmental
impacts with Virginia’s Department of Environmental Quality, which has in turn
obtained information and recommendations from specific state environmental agencies.
On the basis of this review, the SCC may require the applicant to modify the permit
application to include activities to mitigate for adverse environmental impacts. To date,
no applications for wind energy projects have been presented to the SCC and the process

by which the SCC will conduct environmental assessment for utility-scale wind
development remains untested.

APPENDIX 5 – CITED CORRESPONDENCE
Included in this Appendix:
(1) 06/20/04: Marvin E. Moriarty, Regional Director, U.S. Fish and Wildlife Service to
U.S. Congressman Alan B. Mollohan
Response to inquiry concerning USFWS regulatory and advisory roles in assessing
the impacts to wildlife from wind energy projects.
(2) 06/22/04: U.S. Congressmen Nick J. Rahall, II and Alan B. Mollohan to David M.
Walker, Comptroller General of the United States
Request for U.S. General Accounting Office study to examine the implementation of
USFWS Interim Guidelines to Avoid and Minimize Wildlife Impacts from Wind
Turbines.
(3) 10/04/04: U.S. Congressman Richard W. Pombo to Secretary Gale Norton, U.D.
Department of the Interior
Request for suspension of USFWS Interim Guidelines to Avoid and Minimize
Wildlife Impacts from Wind Turbines.
(4) 10/14/03: Karen L. Mayne, Supervisor, Virginia Field Office, USFWS to Laurette
Tucker, U.S. Department of Agriculture
Comments concerning the proposed Highland New Wind Development wind energy
project in Highland County, including discussion of potential impacts to wildlife
species under USFWS jurisdiction and the need to conduct a cumulative effects
analysis of wind farms in the Appalachians.
(5) 04/10/03: Virginia environmental groups to Virginia governor Mark R. Warner.
A request that the Commonwealth undertake a state-level effort to provide an
objective analysis of the potential benefits and trade-offs of developing wind energy
in Virginia.
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October 4,2004

The Honorable Gale Norton
Secretary of the Interior
The Department of the Interior
1849 C Street, N.W.
Washington, D.C. 20240
Dear Secretary Norton:
I am heartened by the fact that a number of utilities are seeking to add a significant amount of wind
energy capacity to their resource portfolio. I am equally heartened by the growth of wind power on public
lands that is projected by the Bureau of Land Management's Draft Programmatic Environmental Impact
Statement for Wind Energy Development made available on September 10, 2004. While I believe that
wind energy has a bright future, I have strong concerns about guidance that originated in your department
that could hamper this progress.
In particular, I am troubled about the U.S. Fish and Wildlife Service's July 2003 "Interim Guidance on
Avoiding and Minimizing Wildlife Impacts from Wind Turbines." While the document's purpose is
implicit in its title, it is proving to be harmful to the development of appropriately sited and designed
wind generation facilities. Despite statements to the contrary by the Service, the "interim" guidance is
being interpreted as having the force of regulation. Even though the guidance is characterized as "interim"
and "voluntary" these qualifications do nothing to diminish the perception that it was released as a
rulemaking with the Service's full blessing. The interim guidance has weight far beyond what is
appropriate and it has and will continue to have impacts on individual wind power projects far in excess
of what is acceptable given that it is merely a draft document.
The long data collection timelines over multiple sites that are espoused by the Service's guidance
negatively affect the industry's utilization of the wind energy Production Tax Credit (PTC), a critical
factor in financing new wind power installations. Congress voted September 231dto reinstate the credit
through 2005 as part of the middle class tax cut bill (H.R. 1308). Once signed by the President, H.R.
1308 will retroactively extend the PTC from December 3 1,2003 to December 3 1,2005 (a period of only
15 months going forward). The PTC provides a 1.5 cent-per-kilowatt-hour tax credit (adjusted annually

for inflation) for electricity generated with wind turbines. It is important to note that the credit extends
only to actual production.
State and local land use regulators are using the Service's draft guidance document to evaluate wind
energy projects because it has the look and feel of a formal regulatory standard. In many cases these are
individuals with limited exposure to wind energy projects looking for a supportive document. I believe
that their perception of the draft guidance would be different if they knew it had no meaningfd input from
either the proponents or the opponents of wind energy systems. Not taking meaningful public comment
may have expedited the department's renewable energy initiative, but it also has permitted the
dissemination of a document without public input. I have been advised that wind energy projects have
been adversely affected by reviews and assessments based on the use of this flawed document. The draft
guidance should not be utilized to assess any projects by anyone until it has been revised in a manner
consistent with the congressional policies on preparing regulations and guidance.
I note that you sent instructions to the Service's field offices regarding implementation of the interim
guidance on April 26,2004. I regard such after-the-fact, guidance-on-guidanceto be a symptom of what
is wrong with the process used by the Service. I ask that you remedy this unfortunate situation by
immediately suspending the use of the interim guidance. If you determine that it is appropriate for your
department to reissue this wildlife guidance for wind energy projects, I also urge the Department to open
the process up to public comment. Only after taking public comments should the draft documents be
reissued as guidance of any sort, including "interim guidance."
I applaud your initiative to encourage development of energy resources, including wind power, on public
lands. I have witnessed the tremendous value that wind power brings to rural communities and the public
in general. The wind energy industry has been the fastest-growing energy industry for more than ten
years and is responsible for the creation of thousands of jobs across the nation. Wind energy development
has been of tremendous value to rural landowners, creating supplemental income in some cases to the
extent of allowing them to remain on their land. The American public deserves to benefit from
development on publicly owned lands as well.
I stand ready to work with you on correcting this situation.

Richard W. Pombo
Chairman
Committee on Resources

United States Department of the Interior
FISH AND WILDLIFE SERVICE
Ecological Services
6669 Short Lane
Gloucester, VA 23061

October 14, 2003
Ms. Laurette Tucker
United States Department of Agriculture
1606 Santa Rosa Road
Culpeper Building, Suite 238
Richmond, Virginia 23229-5014
Re:

Highland New Wind Development,
LLC., Highland County, Virginia

Dear Ms. Tucker:
The U.S. Fish and Wildlife Service (Service) has reviewed your September 3, 2003 request for
comments on the referenced project. Highland New Wind Development, LLC. has requested
financial assistance through the Rural Energy Systems and Energy Efficiency Improvements
Grant Program. The purpose of the proposal is to finance the construction of approximately
thirty 1.65MW wind turbine generators on parcels of land known as Tamarack Ridge (8), Red
Oak Knob (8), and Bear Mountain (14) in Highland County, Virginia. We offer the following
comments pursuant to the Endangered Species Act (87 Stat. 884, as amended; 16 U.S.C. 1531 et
seq.), the Migratory Bird Treaty Act (MBTA) of 1918 (40 Stat. 755; 16 U.S.C. 703-712), and the
National Environmental Policy Act (42 U.S.C. 4371 et seq.).
Based on our review of the referenced project, it appears that the proposed project may affect
species under the jurisdiction of the Service, including migratory birds and endangered species.
Wind energy facilities can adversely impact wildlife populations, particularly birds and bats, and
their habitats. Because of this potential harm to wildlife, in May of 2003, the Service developed
an Interim Guidance on Avoiding and Minimizing Wildlife Impacts from Wind Turbines
(www.fws.gov/r9dhcbfa/windenergy.htm). This guidance includes recommendations for the
proper evaluation of potential wind energy sites, proper location and design of turbines and
associated structures within sites selected for development, and pre- and post-construction
research and monitoring to identify and/or assess impacts to wildlife. We encourage your
agency to review these guidelines in the preparation of the Environmental Assessment (EA).
The Service recommends that the applicant provide a more detailed location of the proposed
project. The information should include the acreage, location and habitat type (forest, pasture,
wetland) that will be impacted by the construction of the project. The EA should include a
clearly stated purpose and need statement. A range of alternatives should be addressed that meet
the need of the project and also include alternate sources of electricity. The alternatives analysis
should provide a screening mechanism to determine which lands are environmentally suitable for

potential development for wind energy development. The following is a preliminary list of the
major issues that the Service believes must be addressed in the EA in order for us to provide
substantive comments on this proposal.
C

Describe direct, indirect, permanent and temporary impacts to Federal trust resources
(migratory birds, threatened and endangered species) due to project construction and
operation, vibrations/electromagnetic fields, habitat loss, and disruption/elimination of
migratory pathways and feeding areas.

C

To assess avian and bat impacts, a comprehensive list of birds and bats known to utilize
the project area year-round and their numbers should be compiled. Conduct preconstruction field studies using a combination of radar, acoustic, direct field sampling
and visual observation to compile this list. This list should also include nocturnal and
diurnal migrants. Comprehensive studies need to be conducted year-round to determine
effects of the project from direct displacement of feeding and resting areas, collision
mortality, and disruption of migratory pathways. The effects of inclement weather on the
attitudinal migration patterns should also be evaluated. The Service would like to review
the draft study design.

C

Identify infrastructure improvements or other amenities needed to construct the project
since these must be included in the evaluation of indirect effects of the project.

C

Evaluate turbine placement, height, lighting, rotor speed and design to minimize impacts
to avian species.

C

Describe the procedure for decommissioning the structures, i.e., what will be the
disposition of the facilities once they have reached their usable life or have been
abandoned.

C

Conduct a cumulative effects analysis of wind farms in the Appalachians.

All native migratory birds (e.g., waterfowl, shorebirds, passerines, hawks, owls, vultures,
falcons) are afforded protection under the Migratory Bird Treaty Act (MBTA) of 1940 (40 Stat.
755; 16 U.S.C. 703-712). The Act provides that it is unlawful to pursue, hunt, take, capture or
kill; attempt to take, capture or kill; possess, offer to or sell, barter, purchase, deliver or cause to
be shipped, exported, imported, transported, carried or received any migratory bird, part, nest,
egg or product, manufactured or not. While the Act has no provision for allowing unauthorized
take, we recognize that some birds may be killed at structures such as wind turbines even if all
reasonable measures to avoid it are implemented. The Service’s Office of Law Enforcement
carries out its mission to protect migratory birds not only through investigations and
enforcement, but also through fostering relationships with individuals and industries that
proactively seek to eliminate their impact to migratory birds. Although it is not possible under
the MBTA to absolve individuals, companies, or agencies from liability (even if they implement
avian mortality avoidance or similar conservation measures), the Office of Law Enforcement
focuses on those individuals, companies, or agencies that take migratory birds with disregard for
their actions and the law, especially when conservation measures have been developed but are
not properly implemented.
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In addition to the MBTA, Executive Order 13186 entitled, Responsibilities of Federal Agencies
to Protect Migratory Birds, (FR Vol. 66, No. 11, Jan. 17, 2001) states in part that federal
agencies shall:
C

support the conservation intent of the migratory bird conventions by integrating bird
conservation principles, measures, and practices into agency activities and by avoiding or
minimizing, to the extent practicable, adverse impacts on migratory bird resources when
conducting agency actions;

C

restore and enhance the habitat of migratory birds, as practicable.

Endangered Species Act Comments
The Virginia northern flying squirrel (Glaucomys sabrinus fuscus), federally listed endangered,
has been documented in the vicinity of the project. The Virginia northern flying squirrel is
usually associated with boreal habitats, especially spruce-fir and northern hardwood forests
(USFWS 1990). In Virginia, all records for this species are at elevations above 3000 feet.
Habitat fragmentation, destruction, or alteration has been identified as a threat to this species
(USFWS 1990). The Service recommends that the applicant survey the project area for suitable
habitat for the Virginia northern flying squirrel. As described in the Recovery Plan, suitable
habitat is described as boreal conifer-hardwood forest, comprised of red spruce and Fraser fir,
associated with American beech, sugar or red maple, yellow birch, hemlock and black cherry.
The Indiana bat (Myotis sodalis) and the Virginia big-eared bat (Corynorhinus townsendii
virginianus), both federally listed endangered, may occur in the project area. Bat mortality at
wind turbine sites has been documented during late summer and early fall migration and during
inclement weather. The potential for adverse effects to bats at this particular location is
unknown. However, recent bat mortality observations at a wind turbine site in West Virginia
(2003) have documented over 350 dead bats, comprising six different species. To determine the
potential risk, we recommend that two years of pre-construction monitoring of bats be conducted
at this location using radar, acoustical studies, and other appropriate sampling techniques. A
draft study design should be submitted to this office for review.
Section 7 (a)(2) of the Endangered Species Act (87 Stat. 884, as amended; 16 U.S.C. 1531 et
seq.) requires Federal agencies to ensure that any action they authorize, fund, or carry out is not
likely to jeopardize the continued existence of any Federally listed threatened or endangered
species or result in the destruction or adverse modification of designated critical habitat. In the
event that a Federal agency determines that its action "may affect" a listed threatened or
endangered species or designated critical habitat, the agency is required to consult with the
Service regarding the degree of impact and measures available to avoid or minimize the adverse
effects.
The attached lists contain individuals who are qualified to conduct surveys for the species listed
above. These lists may not include all individuals qualified or authorized to survey for these
species. If these individuals are not available, please contact this office. To ensure that an
adequate survey is conducted, the surveyor names and proposed survey design should be
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submitted to this office before any survey is conducted. Please send copies of all survey results
to this office or inform this office if a survey will not be conducted. If the survey determines that
any listed or proposed species or critical habitat are present in the vicinity of the project, the
United States Department of Agriculture (USDA) has the responsibility to determine if the
project may affect the species. Should the USDA determine that the species may be affected by
the project, the consultation procedures under Section 7 of the ESA (50 CFR Part 402) must be
implemented by the USDA.
In addition to the Virginia northern flying squirrel, the Indiana bat, the Virginia big-eared bat,
the Southern water shrew (Sorex palustris punctulatus), state listed endangered, has been
documented in the project vicinity. The Indiana bat, the Virginia big-eared bat and the Southern
water shrew are also protected under the Virginia Endangered Species Act and you should
contact the following agency for more information:
Virginia Department of Game and Inland Fisheries
Environmental Services Section
P.O. Box 11104
Richmond, VA 23218
(804) 367-8999
If you have any questions or need further assistance concerning this project, contact Mr. David
Byrd at (804) 693-6694 at extension 133 or Ms. Kim Marbain at extension 126.

Sincerely,

Karen L. Mayne
Supervisor
Virginia Field Office
cc:

VDGIF, Richmond, VA (Brian Moyer)
DCR-NH, Richmond, VA (René Hypes)

Virginia Wilderness Committee
Virginia Society of Ornithology
Scenic Virginia
Virginia Forest Watch
April 10, 2003
The Honorable Mark R. Warner
State Capitol, 3rd Floor
Richmond, Virginia 23219
Dear Governor Warner,
We, the undersigned representatives of four conservation organizations, seek to relay to
you our concerns regarding an issue of statewide importance.
In recent months the Commonwealth’s mountain ridges and coastal areas have been
slated for potential large-scale development of wind power generation. Recently released
wind-potential maps, the scope of projects in adjacent states, the availability of
substantial tax credits, and promotional efforts by wind power companies all suggest that
development may be both extensive and rapid. As representatives of conservation
organizations that have long been concerned about the environmental problems
associated with the burning of fossil fuels, we believe that wind power can be a viable,
clean source of energy that should be pursued as part of the broad solution. However, we
also believe that the net benefit of wind power can best be assured when development
proceeds in an informed and responsible way, predicated on open dialogue among all
stakeholders.
For much of the public, the idea of wind power as a benign source of energy taking place
somewhere far from sight contrasts with the reality of the scope of today’s wind farms.
Modern turbines can be over 450 feet tall, with blade sweeps measured in acres. One
project currently proposed for an adjacent state involves 200 turbines along 14 miles of
ridgeline. Some wind-energy promoters are speaking in terms of thousands of turbines.
Clearly the potential exists for this new wave of energy development to affect dramatic
changes in some of the Commonwealth’s most highly valued landscapes.
From our vantage point, there are a number of critical issues that need to be effectively
addressed before extensive wind development occurs. Among those of particular
importance is the need for siting criteria that will minimize adverse impacts on wildlife
populations, remnant wild lands, water quality, scenic values, and the superior experience
of outdoors recreation in Virginia. Loss of private property values and other economic
impacts, such as recreation and tourism revenue, are also significant issues. Although
trade-offs are often warranted in the interest of the greater good, we are concerned that
wind energy development in Virginia may be proceeding without objective analysis of
the actual and cumulative costs.

Large-scale development is an issue of statewide concern, yet there are apparently no
mechanisms in place in Virginia to ensure responsible development of this industry,
including an understanding and mitigation of long-term, cumulative impacts of multiple
projects. Thus, the level of review for individual projects may ultimately depend on
local land-use ordinances, making it difficult and burdensome for local government
officials, especially those in the rural areas targeted for wind development, to address the
issues on a well-informed basis.
For these reasons, we respectfully suggest that the Commonwealth undertake a state-level
effort to provide an objective analysis of the potential benefits and trade-offs of
developing wind energy in Virginia. One approach would be the establishment of an
advisory committee that would review current information on wind power’s effect on
environmental and economic values in Virginia. Such a committee could be tasked to
report back to you in a reasonably short period of time, providing a summary of the
current state of knowledge and an assessment of additional information needs. We ask
that such a wind power advisory committee be composed of all stakeholders, including
representatives of our organizations, the wind energy development companies, local
governments, and relevant state and federal agencies. Lastly, we urge you to give this
matter your immediate attention as there are several potential wind-power projects now
under serious consideration.
We hope that you will respond favorably to this proposal and we stand ready to assist
you.
Sincerely,
Jim Murray
President
Virginia Wilderness Committee

Larry Lynch
President
Virginia Society of Ornithology

Leighton Powell
Executive Director
Scenic Virginia

Christina Wulf
Outreach Organizer
Virginia Forest Watch

APPENDIX 6 – SPECIES POTENTIALLY AFFECTED BY WIND
ENERGY DEVELOPMENT
Table 1: Federal1 and State2 Listed Species potentially occurring within high wind areas
of Virginia.
Common Name

Scientific Name

Federal
Status*

State
Status*

E
E
E

E
E
E

T

T
T
E
T
E

Animals
bat, gray
bat, Indiana
bat, Virginia big-eared

Myotis grisescens
Myotis sodalis
Corynorhinus (Plecotus) townsendii
virginianus
eagle, bald
Haliaeetus leucocephalus
falcon, peregrine
Falco peregrinus
hare, snowshoe
Lepus americanus
plover, piping
Charadrius melodus
plover, Wilson’s
Charadrius wilsonia
puma (cougar), eastern
Puma = Felis concolor cougar
rock vole, southern
Microtus chrotorrhinus carolinensis
salamander, Shenandoah
Plethodon shenandoah
sea turtle, green
Chelonia mydas
sea turtle, hawksbill
Eretmochelys imbricata
sea turtle, Kemp's Ridley
Lepidochelys kempii
sea turtle, leatherback
Dermochelys coriacea
sea turtle, loggerhead
Caretta caretta
shrike, loggerhead
Lanius ludovicianus
snail, Virginia fringed mountain Polygyriscus virginianus
sparrow, Henslow’s
Ammodramus henslowii
squirrel, Virginia northern flying Glaucomys sabrinus fuscus
tern, gull-billed
Sterna nilotica
tern, roseate
Sterna dougallii dougallii
tiger beetle, northeastern beach
Cicindela dorsalis dorsalis
whale humpback
Megaptera novaeangliae
whale, finback
Balaenoptera physalus
whale, right
Balaena glacialis
wren, Appalachian Bewick’s
Thryomanes bewickii altus

T
T
E
E
T
E
E
E
T
E
E
E
T
E
E
E
SOC

E

T
T
E
T
E
T

E

* E=Endangered, T=Threatened, SOC =Species of Concern

1

Threatened and Endangered Species System: Listings by State and Territory
(12/08/03), USFWS.
(http://ecos.fws.gov/tess_public/TESSWebpageUsaLists?state=VA)

2

Natural Heritage Resource Database (12/09/03), Virginia Department of Conservation
and Recreation. (http://www.dcr.state.va.us/dnh/nhrinfo.htm#search)

Table 1: (continued)
Common Name

Scientific Name

Federal
Status*

Amaranthus pumilus
Echinacea laevigata
Ilex collina
Iliamna corei
Buckleya distichophylla
Arabis serotina
Carex polymorpha

T
E

State
Status*

Plants
amaranth, seabeach
coneflower, smooth
holly, long-stalked
mallow, Peters mountain
piratebush
rock-cress, shale barren
sedge, variable

E
SOC
E

E
E
E
E
E

* E=Endangered, T=Threatened, SOC =Species of Concern

Table 2: Species of Concern in the Appalachian Mountain Bird Conservation Region
(28)3, 4
Peregrine Falcon
Upland Sandpiper
Short-eared Owl
Whip-poor-will
Red-headed Woodpecker
Olive-sided Flycatcher

Bewick's Wren
Sedge Wren
Wood Thrush
Golden-winged Warbler
Prairie Warbler

Bewick's Wren
Sedge Wren
Wood Thrush
Golden-winged Warbler
Prairie Warbler

Table 3: Species of Concern in the New England/Mid-Atlantic Coast Bird Conservation
Region (30)5
Peregrine Falcon
Black Rail
Wilson's Plover
American Oystercatcher
Upland Sandpiper
Whimbrel
Hudsonian Godwit
Marbled Godwit
Red Knot
Purple Sandpiper
Buff-breasted Sandpiper

Common Tern
Least Tern
Black Skimmer
Razorbill
Short-eared Owl
Whip-poor-will
Red-headed Woodpecker
Sedge Wren
Marsh Wren
Wood Thrush
Blue-winged Warbler

Golden-winged Warbler
Prairie Warbler
Cerulean Warbler
Worm-eating Warbler
Kentucky Warbler
Canada Warbler
Henslow's Sparrow
Saltmarsh Sharp-tailed Sparrow
Seaside Sparrow
Baltimore Oriole

3

U.S. Fish and Wildlife Service 2002. Birds of Conservation Concern, 2002. Division
of Migratory Bird Management.
(http://library.fws.gov/Bird_Publications/BCC2002.pdf)

4

The entire Appalachian Mountain Bird Conservation Region includes species that are
of concern to the south, but not in Virginia. To correct for this, the list given includes
only those species also of conservation concern in USFWS Region 5 (Northeast
Region).

5

U.S. Fish and Wildlife Service 2002. Birds of Conservation Concern, 2002. Division of
Migratory Bird Management. (http://library.fws.gov/Bird_Publications/BCC2002.pdf)

APPENDIX 7 – FOREST FRAGMENTATION AT TWO CENTRAL
APPALACHIAN WIND ENERGY SITES
- analysis by D. Daniel Boone (see Appendix 1 for contact information)
The Mountaineer Wind Energy Center – West Virginia
The first two images show the extensive forest-interior habitat that existed before the
windplant was constructed and the resulting impacts following construction in late 2002.
The third image shows the southern half of the windplant (about 22 turbines) and
identifies the boundaries of the study area for the pre- vs. post-construction analysis. It
also shows that the study area was fairly representative of the existing habitat conditions
at this windplant and gives a better view of the magnitude of the development’s impacts
on forest and especially forest-interior habitat. Forest interior is the type of habitat that
exists at more than 100 meters from a clearing (see:
http://www.mnr.gov.on.ca/mnr/forests/extension_notes/pdf/forInterior.pdf ). Forest
interior habitat is required for the survival of certain species, and is the type of habitat
most easily destroyed by any form of development.

Site of a portion of the Mountaineer Wind Energy Center in 1997, five years before the start of
construction. This is a digital color infrared photograph, which explains the odd coloration. The
red areas are the conifer tree species (spruce, pine and hemlock) which are highly reflective of
infrared light. The photo was taken during the winter so the brown areas depict the bare
deciduous forest, mostly northern hardwoods — maple, birch, cherry, and northern red oak. The
green bar at lower left is a 100 m (328 foot) scale.

This is a post-construction photo in natural color covering the same area as shown in the preconstruction photo. The yellow circles are in the same locations to allow accurate comparisons.

On the portion of the site analyzed (8 turbines out of 44), the construction of this wind
factory cleared over 42 acres of forest. Additionally, in this portion of the Mountaineer
windplant the extensive fragmentation of habitat resulting from the 50-ft-wide service
road and the 5+ acres (average) that were bulldozed to erect each turbine caused the loss
of over 150 acres of forest-interior conditions within this once-contiguous forest tract.

About 20 of the 44 turbine sites at the Mountaineer Wind Energy Center.

A complete analysis of the entire project area, including 5.5 miles of ridgetop and 44
turbines, likely would find a total of nearly 200 acres of forest were cleared and over 750
acres of forest-interior habitat was lost following construction of the Mountaineer wind
energy facility.

The Meyersdale Project – Pennsylvania
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