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The U.S. Fish and Wildlife Service is the principal Federal agency responsible for conserving,
protecting, and enhancing fish, wildlife, plants, and their habitats for the continuing benefit of

the American people. The Service manages the 150-million acre National Wildlife Refuge System
comprised of more than 550 national wildlife refuges and thousands of waterfowl production areas.
It also operates 70 national fish hatcheries and 81 ecological services field stations. The agency
enforces Federal wildlife laws, manages migratory bird populations, restores nationally significant
fisheries, conserves and restores wildlife habitat such as wetlands, administers the Endangered
Species Act, and helps foreign governments with their conservation efforts. It also oversees the
Federal Assistance Program which distributes hundreds of millions of dollars in excise taxes on
fishing and hunting equipment to State wildlife agencies.

Comprehensive Conservation Plans provide long term guidance for management decisions and

set forth goals, objectives, and strategies needed to accomplish refuge purposes and identify

the Service’s best estimate of future needs. These plans detail program planning levels that are
sometimes substantially above current budget allocations and, as such, are primarily for Service
strategic planning and program prioritization purposes. The plans do not constitute a commitment
for staffing increases, operational and maintenance increases, or funding for future land acquisition.
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Canaan Valley National Wildlife Refuge showcases the largest contiguous, high
elevation wetland complex in West Virginia and harbors a vast assemblage of
rare plants and animals normally associated with more northern latitudes. The
refuge conserves, protects, and manages a mosaic of wetland, forested, and
early successional habitat that supports migratory birds and threatened and
endangered species. As a steward of a significant portion of the headwaters, the
Refuge ensures the integrity of the natural resources of the upper Blackwater
River watershed. Refuge habitats and wildlife are conserved and managed
through research and collaboration with Federal, State, and local conservation
partners.

As an integral part of the surrounding community, the Refuge provides high
quality, safe, wholesome, and diverse opportunities for education and recreation,
especially hunting and wildlife observation. The refuge experience fosters public
interest in the beauty and unique character of Canaan Valley, an appreciation

of fish and wildlife ecology, plant ecology, and stewardship of the natural world.
Visitors develop a greater understanding and appreciation for the mission of the
National Wildlife Refuge System and refuge management programs, and for the
importance of protecting lands for wildlife conservation.
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For Further Information:

This Comprehensive Conservation Plan (CCP) for the 16,193-acre Canaan Valley National Wildlife Refuge
(Canaan Valley NWR) is the culmination of a planning effort involving West Virginia State agencies, local
partners, refuge neighbors, private landowners, the Canaan Valley NWR Friends Group, and the local
community. This CCP establishes 15-year management goals and objectives for wildlife and habitats, public
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use, and administration and facilities.

Under this plan, we make improvements to the refuge’s biological and public use programs. We will balance the
conservation of a mixed-forest matrix landscape with the management of early successional habitats and the
protection of wetlands. We will also increase opportunities for hunting, fishing, environmental education and
interpretation on the refuge, and we will improve our outreach and visibility in the community through new or
enhanced partnerships. Finally, we will employ an adaptive management approach that includes adjusting our

objectives and strategies as a result of new information.
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Ken Sturm/USFWS

Canaan Valley National Wildlife Refuge

The Purpose of and Need for Action

® Introduction

= The Purpose of and Need for Action
= Regional Context and Project Analysis Area

= The Service and the Refuge System Policies and Mandates
Guiding Planning

= The U.S. Fish and Wildlife Service and its Mission
= Refuge Purposes and Land Acquisition History

= Refuge Operational Plans (“Step-Down” Plans)

= Refuge Vision Statement

= Refuge Goals



Introduction

Introduction

This Comprehensive Conservation Plan (CCP) for the Canaan Valley National
Wildlife Refuge (refuge) was prepared pursuant to the National Wildlife Refuge
Administration Act of 1966 (16 U.S.C. 668dd-668ee), as amended by the National
Wildlife Refuge System Improvement Act of 1997 (Refuge Improvement Act)
(Public Law 105-57; 111 Stat. 1253). An Environmental Assessment (EA), as
required by the National Environmental Policy Act of 1969 (NEPA), was prepared
with the draft CCP.

This final CCP presents the combination of management goals, objectives, and
strategies that we believe will best achieve our vision for the refuge; contribute

to the mission of the National Wildlife Refuge System (Refuge System); achieve
refuge purposes; fulfill legal mandates; address key issues; incorporate sound
principles of fish and wildlife management, and serve the American public. This
CCP will guide management decisions and actions on the refuge over the next

15 years. It will also help us communicate our priorities to West Virginia’s natural
resource agency, our conservation partners, local communities, and the public. As
part of this process, we have met our requirements to coordinate with the State
wildlife and habitat conservation plans under the NWRSA, 16 U.S.C. 668dd(e)(3).

This CCP contains 5 chapters and 11 appendixes. Chapter 1, “Purpose of and
Need for Action,” sets the stage for chapters 2 through 5. It

B describes the purpose of and need for a CCP
B identifies national and regional mandates and plans that influenced this plan

® highlights the purposes for which this refuge was established and presents its
land acquisition history, and

B presents our vision and goals for the refuge.

Chapter 2, “Planning Process,” describes the planning process we followed,
including public and partner involvement in developing this final CCP.

Chapter 3, “Affected Environment,” describes the existing physical, biological,
and human environment in and around the refuge.

Chapter 4, “Management Direction and Implementation,” presents the actions,
goals, objectives, and strategies that will guide our decision-making and land
management. It also outlines the staffing and funding needed to accomplish that
management.

Chapter 5, “List of Preparers,” lists the members of the core planning team and
other Service personnel who assisted us.

Eleven appendixes provide additional documentation and information we used in
compiling this plan.

Chapter 1. The Purpose of and Need For Action



The Purpose of and Need for Action

The Purpose of and
Need for Action

Our goal, which is directly connected with the Refuge Improvement Act, is to
develop a CCP for the Canaan Valley refuge that best achieves the purposes,
vision, and goals of the refuge and best contributes to the mission of the National
Wildlife Refuge System (Refuge System); adheres to relevant Service policies and
mandates; addresses key public issues and conservation issues; and incorporates
sound principles of fish and wildlife science.

Developing a CCP is vital for the future management of every national wildlife
refuge. The purpose of this CCP is to provide strategic management direction for
the next 15 years by

B providing a clear statement of desired future conditions for habitat, wildlife,
visitor services, staffing, and facilities;

B providing State agencies, refuge neighbors, visitors, and partners with a clear
understanding for the reasons for management actions;

B ensuring refuge management reflects the policies and goals of the Refuge
System and legal mandates;

B ensuring the compatibility of current and future public use;
B providing long-term continuity and direction for refuge management; and,

B providing direction for staffing, operations, maintenance, and annual budget
requests.

There are several reasons why we need this CCP. First, the Refuge Improvement
Act requires us to write a CCP for every national wildlife refuge to help fulfill the
mission of the Refuge System.

Second, the refuge’s 1994 Station Management Plan is 15 years old. Since that
document’s publication, the refuge land base has grown significantly, and its
management priorities have evolved. The Indiana bat (Myotis sodalis), which
was Federally listed as endangered in 1967, and the Cheat Mountain salamander
(Plethodon nettingi), which was Federally listed as threatened in 1989, are both
found on the refuge and are now management priorities. The West Virginia
northern flying squirrel (Glaucomys sabrinus fuscus) was removed from the
Federal list of endangered species in September 2008 but is still of management
concern since it also exists on the refuge.

Third, we have developed strong partnerships vital to our continued success, and
we must convey our vision for the refuge to those partners and the public.

All of these reasons clearly underscore the need for the strategic direction a CCP
provides. To help us resolve management issues and public concerns, our planning
process will incorporate input from natural resource agencies of West Virginia,
affected communities, individuals, organizations, our partners, and the public.

Canaan Valley National Wildlife Refuge Comprehensive Conservation Plan



Regional Context and Project Analysis Area

Regional Context and The refuge, located in eastern Tucker County, West Virginia, sits in the Canaan
Project Analysis Area Valley, 3,200 feet above sea level in the Allegheny Mountains (see see map 1-1).

On September 11, 1994, 86 acres of land were purchased to establish the Canaan
Valley refuge. This was the 500th refuge created by the Service. More land was
acquired over the following years and the refuge grew to approximately 3,000
acres. In 2002 the Service bought 12,000 acres from Allegheny Power Systems,
bringing the refuge to its current size of about 16,193 acres.

Canaan Valley contains a wetlands complex of about 8,400 acres, making it the
largest wetlands system in West Virginia. Of these total wetlands, 5,573 acres are
located within the refuge.

The headwaters of the Little Blackwater River, 13 miles of the Blackwater River,
and many miles of other tributaries are also within the refuge boundaries.

The Service and the Although the National Wildlife Refuge System Administration Act of 1966 as

Refuge System Policies amended by the Refuge Improvement Act of 1997 and each refuge’s purpose

and Mandates Guiding provide the foundation for management, the administration of national wildlife

PI . refuges conforms to a variety of other Federal laws (including the Migratory
anning Bird Treaty Act, Endangered Species Act (ESA), Wilderness Act, Archaeological

Resources Protection Act, National Historic Preservation Act), Executive Orders,

treaties, interstate compacts, and regulations pertaining to the conservation and

protection of natural and cultural resources. The section below describes some

of these policies and mandates that have played a critical role in our planning

process. The “Digest of Federal Resource Laws of Interest to the USFWS”

provides a full list (online at http://www.fws.gov/laws/Lawsdigest. html).

Welcome

To Your ...

National Wildlife Refuge System
q

Freeland Tract Sign

Ken Sturm/USFWS
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The Service and the Refuge System Policies and Mandates Guiding Planning
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The U.S. Fish and Wildlife Service and its Mission

The U.S. Fish and
Wildlife Service and its
Mission

The Service, part of the Department of the Interior, administers the Refuge
System. The Service’s mission is

“Working with others to conserve, protect and enhance fish, wildlife
and plants and their habitats for the continuing benefit of the
American people.”

Congress entrusts the Service with the conservation and protection of national
resources such as migratory birds and fish, Federally listed endangered or
threatened species, inter-jurisdictional fish, and certain marine mammals. The
Service also manages national wildlife refuges and national fish hatcheries,
enforces Federal wildlife laws and international treaties on importing and
exporting wildlife, assists with State fish and wildlife programs, and helps other
countries develop wildlife conservation programs.

The Service manual contains the standing and continuing directives to implement
its authorities, responsibilities, and activities. You can access it at http://www.fws.
gov/policy/direct.html.

The Refuge System is the world’s largest collection of lands and waters set aside
specifically for conserving wildlife and protecting ecosystems. Over 550 national
wildlife refuges encompassing more than 150 million acres are part of the national
network today. Refuges are found in every state and several island territories.
Each year, more than 40 million visitors hunt, fish, observe and photograph
wildlife, or participate in environmental education or interpretation activities on
refuges.

In 1997, Congress passed the Refuge Improvement Act. That act establishes

a unifying mission for the Refuge System, a new process for determining
compatible public use activities on refuges, and the requirement to prepare CCPs
for all refuges. It states that first, the Refuge System must focus on wildlife
conservation. It further states that the mission of the Refuge System, coupled
with the purpose(s) for which a refuge was established, will provide the principal
management direction for that refuge.

The mission of the Refuge System is

“To administer a national network of lands and waters for the
conservation, management, and where appropriate, restoration of the fish,
wildlife, and plant resources and their habitats within the United States
for the benefit of present and future generations of Americans.” (Refuge
Improvement Act; Public Law 105-57)

In addition, the Service released its mission policy. Among its main points are
conserving a diversity of fish, wildlife, plants, and a network of their habitats;
conserving unique ecosystems within the nation; providing and enhancing
opportunities for compatible, wildlife-dependent recreation; and fostering public
understanding and appreciation of those resources.

Fulfilling the Promise

A yearlong process involving teams of Service employees who examined the
Refuge System within the framework of “Wildlife and Habitat, People and
Leadership” culminated with “Fulfilling the Promise: The National Wildlife
Refuge System,” a vision for the Refuge System. The first-ever Refuge System
Conference in Keystone, CO, in October 1998 was attended by every refuge
manager in the country, other Service employees, and scores of conservation
organizations. Many “Promises Teams” formed to develop strategies for

Chapter 1. The Purpose of and Need For Action



The U.S. Fish and Wildlife Service and its Mission

implementing the 42 recommendations of the conference report. Information from
such teams as wildlife and habitat, goals and objectives, strategic growth of the
Refuge System, invasive species, and inventory and monitoring helped guide the
development of the goals, strategies, and actions in this final CCP.

Refuge System Planning Policy

This policy establishes requirements and guidance for Refuge System planning,
including CCPs and step-down management plans. It states that we will manage
all refuges in accordance with an approved CCP which, when implemented, will
achieve refuge purposes; help fulfill the Refuge System mission; maintain and,
where appropriate, restore the ecological integrity of each refuge and the Refuge
System; help achieve the goals of the National Wilderness Preservation System
and the National Wild and Scenic River System; and conform to other mandates
[Fish and Wildlife Service Manual (602 FW 1,2,3)].

Appropriate Refuge Uses Policy

This policy provides a national framework and procedure for refuge managers to
follow in deciding whether uses are appropriate on a refuge. It also clarifies and
expands on the compatibility policy (603 FW 2.10D) by describing when refuge
managers should deny a proposed use without determining compatibility. When
we find a use is appropriate, we must then determine if the use is compatible
before we allow it on a refuge. This policy applies to all proposed and existing uses
in the Refuge System only when we have jurisdiction over the use, and does not
apply to refuge management activities or situations where reserved rights or legal
mandates provide we must allow certain uses (603 FW 1). Appendix B further
describes the Appropriate Refuge Uses Policy and describes its relationship to
the CCP process.

Compatibility Policy

Federal law and Service policy provide the direction and planning framework to
protect the Refuge System from incompatible or harmful human activities and
ensure that visitors can enjoy its lands and waters. The Refuge Improvement

Act is the key legislation regarding management of public uses and compatibility.
The act declares that all existing or proposed public uses of a refuge must be
compatible with refuge purpose(s). The refuge manager determines compatibility
after evaluating an activity’s potential impact on refuge resources, and ensuring
that it supports the Refuge System mission and does not materially detract from,
or interfere with, refuge purpose(s). The act also stipulates six wildlife-dependent
public uses that are to receive enhanced consideration in CCPs: hunting,

fishing, wildlife observation and photography, and environmental education and
interpretation. Compatibility determinations remain in effect for 10 or 15 years,
depending on whether the use is a priority public use, but may be revisited sooner
than the mandatory expiration date if new information reveals unacceptable
adverse impacts or safety concerns. The compatibility determinations for

the Canaan Valley refuge can be found in appendix B along with additional
information on the process.

Biological Integrity, Diversity, and Environmental Health Policy

This policy provides guidance on maintaining or restoring the biological
integrity, diversity, and environmental health of the Refuge System, including
the protection of a broad spectrum of fish, wildlife, and habitat resources found
in refuge ecosystems. It provides refuge managers with a process for evaluating
the best management direction to prevent the additional degradation of
environmental conditions and to restore lost or severely degraded environmental
components. It also provides guidelines for dealing with external threats to

the biological integrity, diversity, and environmental health of a refuge and its
ecosystem (601 FW 3).

Canaan Valley National Wildlife Refuge Comprehensive Conservation Plan



The U.S. Fish and Wildlife Service and its Mission

Wildlife-Dependent Recreation Policy

The Refuge Improvement Act establishes that compatible wildlife-dependent
recreational uses (hunting, fishing, wildlife observation and photography, and
environmental education and interpretation) are the priority general public uses
of the Refuge System, and are to receive enhanced consideration over other public
uses in refuge planning and management. The Wildlife Dependent Recreation
Policy (605 FW 1) explains how we will provide visitors with opportunities for
those priority public uses on units of the Refuge System and how we will facilitate
them. We are incorporating this policy as Part 605, chapters 1-7, of the Service
Manual. Also, the General Guidelines for Wildlife-Dependent Recreation, as
written in the Service Manual, says we will strive to meet the following criteria
for a quality wildlife-dependent recreation program: 1) promotes safety of
participants, other visitors, and facilities; 2) promotes compliance with applicable
laws and regulations and responsible behavior; 3) minimizes or eliminates
conflict with fish and wildlife population or habitat goals or objectives in an
approved plan; 4) minimizes or eliminates conflicts with other compatible wildlife-
dependent recreation; 5) minimizes conflicts with neighboring landowners; 6)
promotes accessibility and availability to a broad spectrum of the American
people; 7) promotes resource stewardship and conservation; 8) promotes public
understanding and increases public appreciation of America’s natural resources
and our role in managing and conserving these resources; 9) provides reliable/
reasonable opportunities to experience wildlife; 10) uses facilities that are
accessible to people and blend into the natural setting; and 11) uses visitor
satisfaction to help define and evaluate programs.

Bird Conservation Region 28

North American Bird Conservation Initiative (NABCI) is a coalition of a great
number of governmental agencies, private organizations, academic organizations,
and private industry leaders in Canada, the United States, and Mexico. It was
formed to address the need for coordinated bird conservation that will benefit
“all birds in all habitats.” NABCI aims to ensure the long-term health of North
America’s native bird populations by increasing the effectiveness of existing

and new bird conservation initiatives, enhancing coordination among the
initiatives, and fostering greater cooperation among the continent’s three national
governments and their peoples.

NABCT’s approach to bird conservation is regionally based, biologically driven,
and landscape-oriented (NABCI 2000). It draws together the major bird
conservation plans already in existence for waterbirds, shorebirds, waterfowl, and
landbirds, fills in knowledge gaps, and builds a coalition of groups and agencies to
execute the plans.

Bird Conservation Regions (BCRs) are ecologically distinct regions in North
America with similar bird communities, habitats, and resource management
issues. The Canaan Valley refuge lies within BCR 28 (The Appalachian
Mountains). This region includes the Blue Ridge, the Ridge and Valley Region,
the Cumberland Plateau, the Ohio Hills, and the Allegheny Plateau. Ecologically
this is a transitional area, with forested ridges grading from primarily oak-
hickory forests in the south to northern hardwood forests further north. Pine-
oak woodlands and barrens and hemlock ravine forests are also important along
ridges, whereas bottomland and riparian forests are important in the valleys,
which are now largely cleared for agricultural and urban development. BCR 28
is further broken down into smaller physiographic regions by Partners in Flight
(see page 1-9).

The primary purposes of BCRs, proposed by the mapping team in 1998 and
approved in concept by the U.S. Committee in 1999, are to
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m facilitate communication among the bird conservation initiatives;

® systematically and scientifically apportion the U.S. into conservation units;
m facilitate a regional approach to bird conservation;

B promote new, expanded, or restructured partnerships; and

® identify overlapping or conflicting conservation priorities.

As integrated bird conservation progresses in North America, BCRs should
ultimately function as one of the primary units within which biological foundation
issues are resolved, landscape configuration of sustainable habitats is designed,
and priority projects are originated.

North American Waterfowl Management Plan (update 2004)

This updated plan among the United States, Canada, and Mexico outlines their
strategy to sustain or restore waterfowl populations through habitat protection,
restoration, and enhancement. The 2004 update to the North American Waterfowl
Management Plan (NAWMP) outlines population goals for 14 species, species
groups, or races of ducks and 34 populations within 7 species of geese (NAWMP
2004). As with the original 1986 plan, its implementation will be accomplished

at the U.S. regional level in 11 habitat joint venture areas and three species

joint ventures: arctic goose, black duck, and sea duck. Habitat joint ventures

are the primary mechanisms for accomplishing plan objectives. Species joint
ventures are intended to assist plan implementation by improving scientific
information necessary to effectively manage waterfowl populations. Joint venture
partnerships involving Federal, State and provincial governments, tribal nations,
local businesses, conservation organizations, and individual citizens have been
assembled to facilitate and coordinate protecting habitat within the joint venture
areas. To implement the plan, these population goals have been translated

into habitat protection goals. The 2004 update includes the habitat protection

and restoration estimates (in acres) established by each habitat joint venture
partnership.

Canaan Valley refuge lies within the boundaries of the newly formed Appalachian
Mountains Joint Venture (AMJV). Until recently, the refuge was considered part
of the Atlantic Coast Joint Venture (ACJV), and it was the ACJV that we relied
upon for assistance during this planning process. However, in the future, we will
look to the AMJV for guidance on and suggestions for bird management options.

Originally, the ACJV focused on protecting and managing priority wetland
habitats for migration, wintering, and production of waterfowl, with special
consideration to black ducks. Benefits to other wildlife in the joint venture area
were also included, but were secondary to waterfowl. This goal has since been
expanded. Now the ACJV “is a partnership focused on the conservation of
habitat for native birds in the Atlantic Flyway of the United States from Maine
south to Puerto Rico.” (ACJV 2004). This broadened perspective is consistent
with other major national and continental bird conservation plans and the NABCI
discussed previously in this chapter. The ACJV coordinates planning and delivery
of bird habitat conservation in this area to improve efficiency and efficacy

of recovery and restoration efforts using a sound biological foundation. The
AMJV shares a similar methodology and mission: “to restore and sustain viable
populations of native birds and their habitats in the Appalachian Mountains Joint
Venture through effective, collaborative partnerships” (AMJV 2007).
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You can access the various plans (including the NAWMP plan and updates) at
hittp:/fwww.nawmp.ca/eng/pub_e.html. We used them as a basis for evaluating
waterfowl and other native bird management opportunities on the refuge.

Partners in Flight Bird Conservation Plan: Physiographic Area 12, Mid-
Atlantic Ridge and Valley

In 1990, Partners in Flight (PIF) was conceived as a voluntary, international
coalition of government agencies, conservation organizations, academic
institutions, private industry, and other citizens dedicated to reversing the
trends of declining bird populations and to “keeping common birds common.”
The foundation of PIF’s long-term strategy for bird conservation is a series of
scientifically based bird conservation plans, using physiographic provinces as
planning units. The goal of each PIF plan is to ensure long-term maintenance of
healthy populations of native birds, primarily nongame landbirds. Within each
physiographic area, the plans rank bird species according to their conservation
priority, deseribe desired habitat conditions, develop biological objectives,

and recommend conservation actions. Habitat loss, population trends, and
vulnerability of a species and its habitats to regional and local threats are all
factors used in the priority ranking (Pashley et al. 2000).

Canaan Valley refuge lies in the Mid-Atlantic Ridge and Valley Physiographic
Province, Bird Conservation Area (BCA) 12. The PIF Bird Conservation Plan

for the Mid-Atlantic Ridge and Valley (PIF 2003) provides a broad description of
the area and associated habitats, identifies priority bird species and habitats, and
describes habitat protection objectives (in acres) deemed necessary to support the
various bird species associated with each habitat. In addition, the plan outlines
other conservation recommendations and needs for bird species within the area.
In all, 50 priority breeding-species of birds have been identified for BCA 12.
Protecting these species will require a balanced mix of grasslands, shrub-scrub,
forested wetlands, non-forested wetlands, and forested uplands habitats.

The final Area 12 PIF plan is available at http://www.partnersinflight.org. We
referred to this plan as we considered management opportunities on the refuge
and to help compile a list of birds of conservation concern for appendix A, “Species
of Conservation Concern.”

Region 5 Birds of Conservation Concern (2008)

The Birds of Conservation Concern (BCC) plan, updated every five years by our
Division of Migratory Birds, identifies nongame migratory birds that, without
conservation action, are likely to become candidates for listing under the ESA.
The BCC compiles the highest ranking species of conservation concern from these
major nongame bird conservation plans: PIF (species scoring >21), U.S. Shorebird
Conservation Plan (species ranking 4 or 5), and North American Waterbird
Conservation plan (species ranking 4 or 5). This report can be accessed online

at http://www.fws.gov/migratorybirds/NewReportsPublications/SpecialTopics/
BCC2008/BCC2008.pdf.

We used the BCC list in compiling appendix A and to help us focus on which
species might warrant special management attention. We also used the final
Area 12 PIF plan to help generate the list of birds of conservation concern in
appendix A.

American Woodcock Conservation Plan (2008)

The American Woodcock Conservation Plan (Kelley & Williamson 2008)
emerged from the efforts of the Service, State wildlife management agencies,
and non-governmental organizations known as the Woodcock Task Force.
Significant declines in woodcock populations since the 1970s are largely due
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to the loss of early successional habitat, as well as changes in land use and
forestry practices. The plan outlines recommendations for halting this decline in
woodcock populations and for returning them to densities which provide adequate
recreational opportunities. Overall, the plan’s objective is to increase populations
by increasing the amount of suitable habitat available.

We referenced this plan when writing goals and objectives for this CCP. The plan
is available for download on the Service’s Migratory Bird Division’s website at
hitp:/fwww.timberdoodle.org/sites/default/files/woodcockPlan_0.pdf.

Regional Wetlands Concept Plan—Emergency Wetlands Resources Act
(Emergency Wetlands Resources Act of 1986, 16 U.S.C. 3901(b))

In 1986, Congress enacted the Emergency Wetlands Resources Act to promote
the conservation of our nation’s wetlands. The Act directs the Department of the
Interior to develop a National Wetlands Priority Conservation Plan identifying
the location and types of wetlands that should receive priority attention for
acquisition by Federal and State agencies using Land and Water Conservation
Fund appropriations.

In 1990, our Northeast Region completed a Regional Wetlands Concept Plan to
provide more specific information about wetlands resources in the Northeast. It
identifies 850 wetland sites that warrant consideration for acquisition to conserve
wetland values in our region (USFWS 1990b).

The Northeast Regional Wetlands Concept Plan identifies wetlands located
within the refuge, Canaan Valley, as well as Dobbins Slashings, and Elder Run
Bog which are both located in Tucker County. We used this plan to help identify
areas in need of long-term protection in the watershed, and to prioritize wetlands
habitat management on the refuge.

Eastern Brook Trout Conservation

There are multiple organizations concerned with the conservation of the eastern
brook trout, and two in particular have written plans and strategies which apply
to Canaan Valley.

The Eastern Brook Trout Joint Venture (EBTJV) is an organization composed
of State and Federal agencies, regional and local governments, businesses,
conservation organizations, academia, scientific societies, and private citizens.
Their vision is “to ensure healthy, fishable brook trout populations throughout
their historic eastern United States range.”

Their conservation plan, written in November 2007, consists of four principal
goals and five key priorities which serve as the framework for the development of
State-level brook trout conservation action plans. These key priorities are to

B protect brook trout populations across the eastern United States;

B restore brook trout populations where original habitat conditions exist and
where habitats can be restored;

B monitor and evaluate brook trout population responses to habitat protection,
enhancement, and restoration projects;

B complete brook trout distribution and quantitative status assessments; and

B increase regional fishing opportunities for wild brook trout.
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The EBTJV conservation plan is online at http://www.easternbrooktrout.orgy.

The State of West Virginia also developed a group, called the West Virginia
Brook Trout Conservation Group (Conservation Group) in 2006 to compile a
State conservation strategy which would focus resources, build partnerships, and
promote local action to restore brook trout habitat.

The Conservation Group is composed of individuals representing West Virginia
University, U.S. Geologic Survey (USGS), West Virginia Division of Natural
Resources (WVDNR), Trout Unlimited, the Freshwater Institute, U.S. Forest
Service, and the U.S. Fish and Wildlife Service. They met from February to June
2006 to write the West Virginia Brook Trout Conservation Strategy (strategy).

The strategy outlines a conservation goal, as well as various conservation
priorities to be addressed. They further broke down the priorities into strategies
to be implemented. The goal of the Conservation Group is to “Implement
statewide strategies that protect, restore, and enhance healthy brook trout
populations in West Virginia.”

The listed priorities are:

® habitat and population protection;

® habitat and population restoration and enhancement;
B assessment, monitoring and research;

B outreach, partnerships, and capacity building; and

B enhanced socio-economic value to the State.

The strategy written by the Conservation Group can be found online at
hitp:/fwww.easternbrooktrout.org).

Recovery Plan for the Cheat Mountain Salamander

On September 28, 1989, the Cheat Mountain salamander (Plethodon netting?)
was listed as threatened on the Federal list of endangered and threatened wildlife
(USFWS 1991).

There are 80 disjunct populations of Cheat Mountain salamander throughout

the known range. To date, surveys have been conducted at 499 sites within

their range, with salamanders found in 80 disjunct populations. During surveys
conducted in 1980 and 1989, two known historical populations were found to be
extirpated, and during surveys in 1980, 1985, and 1989, fewer than ten specimens
were uncovered in 51 of the 68 sites.

Since its listing as a threatened species, the U.S. Forest Service and U.S. Fish
and Wildlife Service have required onsite surveys for the salamander on Federal
lands and in areas being considered for development. According to the recovery
plan, their recovery strategy began by obtaining an accurate overview of the
species by determining its total range and searching for additional populations.
More specific goals listed in the plan include:

m define total range of the species;

B survey additional areas within the known range to gain additional information
about the species’ distribution and abundance;

B monitor known populations to determine their status, territoriality; home
range, environmental changes, and competitive pressure;
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B assess population characteristics;
m determine the effects of human-induced habitat alterations; and

B determine biological factors such as reproductive biology, growth rates, and
genetic variability among populations.

Canaan Valley refuge surveys for Cheat Mountain salamanders annually, and they
have been found on three separate locations on the refuge.

The Cheat Mountain salamander recovery plan is online at http://ecos.fws.gov/
docs/recovery _plan/910725.pdy.

Recovery Plan for the Indiana Bat

In 1967, the Federal Government listed the Indiana bat (Myotis sodalist) as
endangered because of declines in their numbers documented at their seven major
hibernacula in the Midwest (USFWS 2007a).

Canaan Valley refuge falls in an area with known summer and winter records

of the Indiana Bat. The refuge has conducted acoustical bat surveys since

2005. Additionally, surveys were performed in collaboration with the U.S.

Forest Service Northern Forest Research Station in 2003. The data collected
presented compelling evidence of this species foraging on refuge property, and
importantly, outside of migration periods. Evaluation of potential Indiana bat
use of the Canaan Valley will be a priority of the Canaan Valley refuge, and this
species should be considered as a likely occurrence in the southern portion of the
watershed, including the properties in Timberline Resort.

Canaan Valley National Wildlife Refuge Comprehensive Conservation Plan



The U.S. Fish and Wildlife Service and its Mission

The recovery plan for the Indiana bat can be viewed online: http://ecos.fws.gov/
docs/recovery _plan/070416.pdyf.

Other Species of Concern

The West Virginia northern flying squirrel, which occurs in refuge forests,

was de-listed as an endangered species in September 2008. The squirrel has
been successfully trapped and monitored at one location on the refuge but is
expected to range throughout the higher elevations of the Kelly-Elkins Tract. The
Service developed a Red Spruce-Northern Hardwood Ecosystem Memorandum
of Understanding (MOU) with multiple Federal, State and non-government
organization (NGO) partners. The vision of the MOU specifically includes the
need to “... provide functional habitat to sustain the viability of the West Virginia
northern flying squirrel...” (USFWS 2007b). As an active partner in the MOU,
the refuge will still consider the West Virginia northern flying squirrel a focal
species.

The bald eagle, delisted in August 2007, uses the refuge during winter months and
migration. Bald eagles are still protected by the Migratory Bird Treaty Act and
the Bald and Golden Eagle Protection Act and remain a species of management
priority for the Service. Bald eagles use the refuge primarily from late fall to
early spring. Generally bald eagles observed are juveniles; however, adults are
seen each year. Up to six bald eagles have been observed together on the refuge at
one time. Typically eagles are seen singly during winter months foraging over the
wetland areas in the northern portion of the refuge. No known nesting occurs in
the vicinity of Canaan Valley.

Both the West Virginia northern flying squirrel and the bald eagle, although
delisted, remain priority species for Service protection and management.

West Virginia Wildlife Conservation Action Plan (West Virginia 2006)

State fish and wildlife agencies have been required to develop comprehensive
wildlife conservation strategies focusing on “species of greatest conservation
need” in order to be eligible for funds from the State wildlife grant program.
That program provides Federal funds to states for conservation efforts aimed at
preventing fish and wildlife populations from declining, reducing the potential for
these species to be listed as endangered.

West Virginia’s plan, called the West Virginia Wildlife Conservation Action Plan
(WVCAP), was revised several times; the latest revision occurred in 2006. The
WVCAP divides the State into three physiographic provinces. Canaan Valley
refuge is located in the landseape region known as the Western Allegheny
Plateau. The WVCAP further breaks down the map into various habitat types.
Canaan Valley lies mainly in the Red Spruce Forest and Northern Hardwood
Forests habitats.

In identifying the species in greatest need of conservation, the WVCAP compiles
information from concern lists created by a variety of different organizations,
including the Service, WVDNR, Natural Heritage Program, The World
Conservation Union, Convention on International Trade in Endangered Species of
Wild Flora and Fauna, West Virginia PIF, National Audubon Society, and others.
The Cheat Mountain salamander, West Virginia northern flying squirrel, and the
Indiana Bat are all identified as wildlife of greatest conservation need within the
Canaan Valley refuge landscape.
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Refuge Purposes
and Land Acquisition

History
Canaan Valley Refuge Refuges can be established by Congress through special legislation, by the
Establishing Legislation President through executive order, or administratively by the Secretary of the

Interior (delegated to the Director of the Service), who is authorized by congress
through legislation. Refuge System lands have been acquired under a variety of
legislative and administrative authorities.

The Service first considered establishing a national wildlife refuge in Canaan
Valley, Tucker County, West Virginia in 1961, when a biological survey of the
valley’s nationally significant wetlands and wildlife habitat was conducted.
Additional field reconnaissance was undertaken in 1976, and realty and biological
reconnaissance reports were prepared. In April 1977, the Director of the

Service selected a proposal for consideration and directed commencement of an
environmental impact review.

An Environmental Impact Statement (EIS) was prepared for the refuge
proposal in accordance with the requirements of NEPA. The EIS described the
proposed action and discussed its environmental impacts, unavoidable adverse
effects, the relationship between short-term use and long-term productivity, and
commitments of resources, as specified in Section 102 of NEPA. The EIS also
considered four alternatives to the proposed action.

Copies of the Draft EIS were provided to the publie, appropriate Federal,

State, and local agencies for comment on March 24, 1978. Those comments were
reviewed and considered in finalizing the EIS. The Service concluded this project
planning/public review phase with the approval of the Final EIS on May 30, 1979.

With that action, the Service approved the establishment of the refuge, as
authorized and directed by the Fish and Wildlife Act of 1956 (16 U.S.C. 742a-742j),
as amended. Section 7(a) of the Act (16 U.S.C. 742f) authorizes the Secretary

of the Interior to take steps “required for the development, advancement,
management, conservation, and protection of fish and wildlife resources including,
but not limited to, research, development of existing facilities, and acquisition by
purchase or exchange of land and water or interests therein.” Section 7 (a)(1) of
the Land and Water Conservation Fund Act of 1965, as amended, September 28,
1976, (16 U.S.C. 4601-9) provides authority to use Land and Water Conservation
Fund (LWCF) money for acquisition of refuge areas under paragraph (5) of
section 7(a) of the 1956 Act. This administrative action resulted in an approved
land acquisition boundary, encompassing 28,000 acres, within which lands could
be acquired for the refuge according to the policy described in the Proposed
Action section of the EIS.

The actual establishment of the refuge was delayed due to the proposal to create

a hydroelectric power project in the area that involved the major land ownerships
within the acquisition boundary. The largest single landholding within the
boundary consisted of a 15,000-acre tract owned by Allegheny Power Systems,
Ince./Monongahela Power Company. This tract includes a major portion of the
large unique wetland ecosystem and surrounding undeveloped lands located in the
central and northern portion of Canaan Valley.
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Canaan Valley Refuge
Purposes

In April 1977, the Federal Power Commission (now Federal Energy Regulatory
Commission, FERC) licensed Allegheny Power to construct the Davis Power
Project, a pumped storage hydroelectrie project. The proposed power project
would have inundated approximately 4,400 acres of wetlands and about 2,900
acres of terrestrial habitat. On July 14, 1978, the power project permit, required
under Section 404 of the Clean Water Act, was denied by the U.S. Army Corps

of Engineers because of the project’s extensive adverse impacts to wetlands.

A period of litigation ensued, involving several appeals. The situation was not
resolved until 1988, at which time the U.S. Supreme Court chose not to review a
U.S. Court of Appeals decision that a Clean Water Act permit was required [cert.
denied. 484 U.S. 816 (1987)]. On April 29, 1991, FERC granted Allegheny Power’s
request for a stay of the project license based, “... on the lack of viability of the
project.”

During this period, the Service did not proceed with acquisition of any lands or
request funding for that purpose. Public outreach, via field tours, presentations,
media contacts, etc., continued throughout the period. In 1991, the Service
proposed boundary modifications in the southern end of the refuge in response
to concerns expressed by local government officials and owners of developed
properties in the valley. Areas which were originally included within the project
boundary because of their biological importance were deleted because their
habitat value had been compromised as a result of development. These lands
were removed from the boundary since the Service had no interest in acquiring
developed lands, thereby reducing the total approved acquisition boundary to
24,000 acres.

With the U.S. Supreme Court ruling and the granting of the license stay, the
Service developed a final environmental assessment in 1994 to determine if any
substantial changes had been made to the proposed action, or if circumstances
or new information relevant to the environmental concerns were still within the
scope of the EIS. Based on that review and the Service’s determination that the
project modification and intervening developments were of minor effect on the
basic project, the Service determined that a supplemental environmental impact
statement would not be necessary. The Service therefore proceeded with the next
step in the refuge establishment process and submitted a request for funding.
The proposed refuge received renewed support from the WVDNR, the U.S.
Environmental Protection Agency (EPA), many other agencies and conservation
organizations, and local governments and citizens.

Canaan Valley refuge was established when the Freeland Tract was purchased
on September 11, 1994. Through various purchases between 1994 and 2001, the
refuge slowly grew to just over 3,000 acres in size. In February 2002, the refuge
acquired just under 12,000 acres from Allegheny Power Systems, including
much of the wetlands in the central part of the valley. This purchase brought the
acreage of the refuge to 15,245.

The refuge was established to ensure the ecological integrity of Canaan Valley
and the continued availability of its wetland, botanical, and wildlife resources to
the citizens of West Virginia and the United States. It has the largest wetland
complex in both West Virginia and the central and southern Appalachians,
encompassing over 8,400 acres,. The wetland is listed as a priority for protection
under the Emergency Wetlands Resources Act of 1986, as implemented by the
Service’s Regional Wetlands Concept Plan, and considered by the State of West
Virginia as “the most important wetland in the State.”
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The Service established the refuge for the following additional purposes and
under the following authorities:

“... for the development, advancement, management, conservation, and protection
of fish and wildlife resources...” (Fish and Wildlife Act of 1956; 16 U.S.C. 742f(a)

@));

“... the conservation of the wetlands of the Nation in order to maintain the public
benefits they provide and to help fulfill international obligations contained

in various migratory bird treaties and conventions” (Emergency Wetlands
Resources Act of 1986; 16 U.S.C. 3901(b));

“.. for use as an inviolate sanctuary, or for any other management purpose, for
migratory birds.” 16 U.S.C. 715d (Migratory Bird Conservation Act of 1929).

Mary Konchar
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Refuge Operational
Plans (“Step-Down”
Plans)

The U.S. Fish and Wildlife Service Manual, Part 602, Chapter 4 (Refuge Planning
Policy) lists more than 25 step-down management plans that are generally
required on refuges. Those plans “step down” general goals and objectives to
specific strategies and implementation schedules. Some require annual revisions;
others are revised on a 5- to 10-year schedule. Some require additional NEPA
analysis, public involvement, and compatibility determinations before they can be
implemented.

The following step-down plans have been completed and approved as follows:

® Hunt Management Plan (1997) revised 2007

® Fire Management Plan (2005)

® Fur Bearer Management Plan (2004)

® Continuity of Operations Plan (2007)

® Fire Prevention Plan (2007)

® Hurricane Action Plan (2007)

® Emergency Action Plan (2007)

m HPATI: Avian Influenza Plan (2006)

B Chronic Wasting Disease Plan (2006)

The following step-down plans need to be completed:

B Visitor Services Plan

® Habitat Management Plan

® Fishing Plan

B Inventory and Monitoring Plan
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Refuge Vision Statement

Refuge Vision Early in the planning process, our team developed the following vision statement
Statement to provide a guiding philosophy and sense of purpose for our planning.
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Canaan Valley National Wildlife Refuge
showcases the largest contiguous, high
elevation wetland complex in West Virginia
and harbors a vast assemblage of rare
plants and animals normally associated
with more northern latitudes. The refuge
conserves, protects, and manages a mosaic
of wetland, forested, and early successional
habitat that supports migratory birds

and threatened and endangered species.

As a steward of a significant portion

of the headwaters, the Refuge ensures

the integrity of the natural resources of

the upper Blackwater River watershed.
Refuge habitats and wildlife are conserved
and managed through research and
collaboration with Federal, State, and local
conservation partners.

As an integral part of the surrounding
community, the Refuge provides high
quality, safe, wholesome, and diverse
opportunities for education and recreation,
especially hunting and wildlife observation.
The refuge experience fosters public
mterest in the beauty and unique character
of Canaan Valley, an appreciation of

fish and wildlife ecology, plant ecology,

and stewardship of the natural world.
Visitors develop a greater understanding
and appreciation for the mission of the
National Wildlife Refuge System and
refuge management programs, and for the
mmportance of protecting lands for wildlife
conservation.
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Refuge Goals Our planning team developed the following goals for the refuge after a review of
legal and policy guidelines, the Service mission, regional plans, refuge purposes,
our vision for the refuge, and public comments. All of these goals fully conform
with and support national and regional mandates and policies.

1) Maintain and perpetuate the ecological integrity of the Canaan Valley wetland
complex to ensure a healthy and diverse wetland ecosystem providing a full
range of natural processes, community types, and native floral and faunal
diversity.

2) Perpetuate the ecological integrity of upland northern hardwood and northern
hardwood-conifer forests to sustain native wildlife and plant communities
including species of conservation concern, to develop late-successional forest
characteristics, and to perpetuate the biological diversity and integrity of
upland forest ecosystems.

3) Provide and promote through active management a diversity of successional
habitats in upland and wetland-edge shrublands, grasslands, old fields, and
hardwood communities to sustain early successional and shrubland specialists
such as golden-winged warbler, American woodcock, brown thrasher, eastern
towhee, field sparrow, and other species of concern.

4) Enable visitors of all abilities to enjoy opportunities for wildlife-dependent
recreation and education to enhance public appreciation, understanding, and
enjoyment of refuge habitats, wildlife, and cultural history.

5) Collaborate with partners to promote the natural resources of Canaan Valley
and the mission of the National Wildlife Refuge System.

Chapter 1. The Purpose of and Need For Action 119



Chapter 2

Ken Sturm/USFWS

Female chalk-fronted corporal

The Comprehensive Conservation
Planning Process

= Planning Process
= Issues and Opportunities
= Issues Outside the Scope of this Final CCP

= Plan Amendment and Revision



Planning Process

Planning Process

Service policy establishes an eight-step planning process that also facilitates
compliance with NEPA. Although that figure suggests those steps are discrete,
two or three steps can happen at the same time. Each of the eight steps is
described in detail in the planning policy and CCP training materials.

We began planning for Canaan Valley refuge in 2006. Our early meetings
consisted of getting acquainted with the planning process and collecting
information on natural resources and public use. We identified preliminary

issues and management concerns, and developed refuge vision statements and
preliminary goals. Figure 2.1 describes the steps of the planning process and how
it integrates NEPA compliance.

We hosted public open houses in October 2006 in Thomas, Parsons, and Elkins,
and in January 2007 in Canaan Valley. We then distributed a workbook and issues
survey to neighbors, visitors, and other interested parties during the fall and
winter of 2006. A total of 2,000 workbooks were sent out and 129 were returned
with comments. Our purpose was to provide local residents and other interested
individuals the opportunity to become involved in the comprehensive conservation
planning process. The responses we received on protecting resources and
providing public use helped influence our development of issues and alternatives.

Following the public open houses, we hosted a series of field meetings with
resource professionals from The Nature Conservancy, Canaan Valley Institute,
the U.S. Forest Service, WVDNR, National Park Service, and West Virginia
University, as well as recreational user groups to discuss some of the issues
related to public use and habitat management on Canaan Valley refuge.

Between January and July 2007, these specialist groups met to discuss rare

plant and natural community conservation, deer management, migratory bird
management, educational and interpretation opportunities and other wildlife-
dependent recreational uses of the refuge. These meetings helped refuge staff to
communicate with our State, Federal, and NGO partners concerning the direction
of the refuge over the next 15 years.

In the winter of 2007, the Service sponsored a stakeholder evaluation conducted
by the Policy Analysis and Science Assistance Branch of the U.S. Geological
Survey (USGS). This provided us with a way to more fully understand community
preferences and opinions related to key topies in refuge planning.

We distributed newsletters in February 2008 and April 2009 to our entire mailing
list, updating everyone on our progress.

In May 2010, we distributed a newsletter announcing the upcoming release of the
draft Comprehensive Conservation Plan and Environmental Assessment (draft
CCP/EA). On June 1, 2010, we published a Notice of Availability in the Federal
Register announcing the release of the draft CCP/EA, and thus began a 45-day
period of public review and comment. During that 45-day period, we held seven
public comment meetings: two on June 15 in Canaan Valley, WV; two on June 16 in
Parsons, WV; two on June 17 in Elkins, WV; and one on June 28 in Davis, WV. At
these meetings, refuge staff gave a short presentation highlighting the important
points of the draft CCP/EA, after which members of the public offered oral
comments on the document.

After the comment period closed on July 16, 2010, we then reviewed and analyzed
all of the written and oral comments. Appendix J summarizes those public
comments and our responses to them. In some cases, our response includes
modifications to alternative B, our preferred alternative. These modifications take
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the form of additions, corrections, or clarifications, which we have incorporated

into this final CCP.

Figure 2.1. The Comprehensive Conservation Planning Process and its
relationship to the National Environmental Policy Act of 1969.
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the Proposed Action

Our Regional Director has signed a Finding of No Significant Impact (FONSI)
(appendix K), which certifies that this final CCP has met agency compliance
requirements, and will achieve refuge purposes and help fulfill the Refuge
System mission. It also documents his determination that implementing this

CCP will not have a significant impact on the human environment and, therefore,

an Environmental Impact Statement (ELS) is not required. We will make
these documents available to all interested parties. Implementation can begin

immediately.

We will evaluate our accomplishments under the CCP each year. More intensive
monitoring is proposed for each program area. If future monitoring or new
information results in the predication of a significant impact, it will require

additional analysis.
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Key issues

From the issues workbook, public and focus group meetings, stakeholder
survey, and planning team discussions, we developed a list of issues, concerns,
opportunities, or other items requiring a management decision. We sorted them
into two categories:

These were unresolved public, partner, or Service concerns without obvious
solutions supported by all at the start of our planning process. Along with the
goals, the key issues formed the basis for developing and comparing the four
different management alternatives in the draft CCP/EA. The key issues listed
below also share this characteristic: The Service has the jurisdiction and the
authority to address them.

How will the refuge provide quality hunting and fishing opportunities for the
public?

Hunting and fishing are two of the priority public uses that receive enhanced
consideration in CCPs. Hunting and fishing are also historical, traditional, and
very popular activities in the Canaan Valley area, in the State of West Virginia
and in the Refuge System.

Fishing

The refuge previously had no approved fishing plan. The refuge allows anglers to
access fishing areas via established trails that are open to public use. Fishing in
these areas is conducted according to State regulation. The State regularly stocks
the Blackwater River along Rt. 32, along Timberline Road, and in Canaan Valley
Resort State Park. There are no special refuge regulations for fishing. Some
anglers would like to be allowed off-trail access on the refuge, just as hunters

are. Through the planning process, the Service has decided to officially open the
refuge to fishing. Refuge Goal 4 addresses this issue in more detail.

Humnting

Approximately 98 percent of the refuge is currently open to hunting, with most
seasons following the State seasons. In particular, the refuge has been concerned
about the large local deer population and its impact on refuge habitats. The refuge
has discussed several possibilities for increasing the deer harvest on the refuge,
including reassessing areas of the refuge that are either closed completely to deer
hunting or that are closed to rifle hunting. In West Virginia, many hunters use
all-terrain vehicles (ATVs) to access remote hunting areas and to haul deer out

of woods. The State has encouraged the refuge to consider this option, but ATVs
are not permitted on the refuge. Some hunters have favored the use of AT'Vs while
others have opposed it. Through the planning process, the refuge has worked
with partners to determine how to make some interior parts of the refuge more
accessible to hunters.

The refuge could also work with the State to develop special deer hunts on the
refuge that would further help reduce the refuge’s deer population. Addressing
the issue of deer overpopulation would support all five of the refuge’s goals and
would be integral to the success of several biological goals and objectives. Finally,
the refuge could work with other local landowners to help address the deer
population on neighboring lands. Refuge Goal 4 addresses our response to this
issue in detail.

How will the refuge provide quality wildlife observation and photography
opportunities for the public?

The refuge has 31 miles of roads and trails open for public use, and this final
CCP expands that trail system even further. This trail system provides access to
most habitat types in the valley. Trails are zoned for pedestrian access, biking,
horseback-riding, cross-country-skiing and snowshoeing. Pedestrian access is
permitted on all trails, but most of the other uses are only permitted on some
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of the trails. All these uses support the six priority public uses. Refuge Goal 4
further explains how and where we expand the refuge’s trail system through the
final CCP.

How will the refuge address Camp 70/Delta Road access?

Camp 70 is a State road that is bordered by refuge land on both sides for the last
mile of its length. The road starts at Davis and enters the refuge in the northwest
corner, continuing for one mile until it ends at the Camp 70 Loop Trail. The

road was historically located on refuge-owned land. No maintenance has been
conducted by the West Virginia Department of Highways or refuge staff. Camp 70
is minimally maintained outside of the refuge boundary. The road is currently an
open public access route within the refuge’s trail system and is therefore open to
all foot, bicycle, horseback riding, and vehicle use. Because the road is under State
authority, its use is regulated by the State. Therefore all vehicles are permitted on
the road. However Camp 70 is an unimproved road that is in poor condition, and is
likely impassable without four-wheel-drive and high clearance.

There is interest from the community and stakeholders to keep Camp 70/Delta 13
and the connecting loop trail open to pedestrians, bicycling, horseback riding, and
vehicles. The refuge has expressed its desire to acquire this road so that it could
invest in improving the road’s condition. Goal 4 discusses our future plans for
Camp 70/Delta Road.

How will the refuge promote trail connectivity both on and off the refuge?
Despite the 31 miles of roads and trails open to the public on the refuge, there

is no east-west or north-south corridor that can take visitors from one end of

the refuge to the other. In some areas, sensitive wetlands and lack of continuous
refuge land ownership prevent connectivity. Some visitors have asked the refuge
to look at different options for connecting the refuge’s trails, such as converting
old railroad grades that bisect the refuge into public use trails. Visitors have also
asked that refuge trails be connected with trails on neighboring conservation
lands, such as Canaan Valley State Park.

Connecting trails, both on and off refuge, allows people to travel longer distances
for a more rigorous outdoor experience. Some people would also argue that
becoming part of a long distance trail system offers a higher quality recreational
experience. Longer, connected trails may also minimize the need for motorized
vehicles and could contribute to improving air quality. For example, people

from urban areas could come to the refuge to participate in multi-day hiking or
bicyeling trips instead of traveling to more remote locations to have a similar kind
of experience. The issue of trail connectivity is addressed in Goal 4.

How will the refuge be managed to protect Federal trust resources?

The lack of suitable red spruce forest and the degraded and isolated condition of
the then existing spruce forest were the primary reasons for listing the Cheat
Mountain salamander and the West Virginia northern flying squirrel under

the Endangered Species Act (ESA). These conditions persist on refuge lands.
Although the squirrel has since recovered and has been delisted, the salamander
remains a Federally threatened species. Improving the size and connectivity of
red spruce forest on the refuge will help long term management and protection
of species with the highest need for conservation in the State, such as the
salamander and the squirrel. Furthermore, salamander populations have been
located on the southern end of the refuge, where White Grass Touring Center
(White Grass) operates a commercial cross-country skiing and snowshoeing
operation on refuge land. Research related to the salamander has shown that
logging roads and some hiking trails can serve as barriers to salamander
movement and therefore can result in inhibited genetic dispersal. The refuge is
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required by the ESA to improve and restore habitat for Federally listed species
when feasible. White Grass provides the largest single source of public use on

the refuge during the winter and likely during the entire year. Trails used by
White Grass have conditions more conducive to salamander movements (canopy
cover, not heavily traveled during spring and summer, vegetated) however habitat
improvement projects may be beneficial to the species. The refuge will ensure
that permitting public use on the refuge and in cooperation with White Grass

will not have any adverse effects to the Cheat Mountain salamander. Further we
hope to use White Grass as a conduit to increase the public’s understanding of the
salamander and other resources of concern the refuge protects and manages.

The Indiana bat is a Federally listed endangered species and a trust resource

of the Service. Primary foraging habitats include wetland and riparian areas,
bottomland forests and edge habitats. Acoustical recordings suggest Indiana bats
are using riparian corridors and beaver ponds on the refuge for summer foraging
habitat. The refuge will need to do additional surveys to learn more about the
bat’s presence, reproductive information, the types of refuge habitats used, and
the seasons they are using the refuge habitats. If Indiana bats are foraging and
roosting on the refuge then protecting, maintaining and improving habitat quality
on the refuge will contribute to the viability of the species and its recovery.

The issue of managing for Federal trust resources is further addressed in Goals 1
and 2.

How will the refuge manage for early successional habitats?

The decline of early successional and transitional forest habitat in the northeast
is concurrent with the decline of species dependent on this habitat type (Sauer

et al 2007, Fink et al 2006). On a regional scale, loss of small farms, increase of
commercial and residential development, suppression of historically important
disturbances such as fire, and decrease in large area clear-cutting contribute

to the loss of early successional habitat (Brooks 2003, Lorimer 2001, Trani et al
2001). The suite of birds reliant on this habitat type is of high conservation priority
in BCR 28 and the State (PIF 2003, WVDNR 2006) and includes American
woodcock, Eastern towhee, field sparrow, indigo bunting, and brown thrasher.
American woodcock is also a priority species of conservation concern and an
important management species for recreational hunters. As a species occurring
in Canaan Valley in greater concentration and abundance than other parts of the
State and as a priority species for management in founding documents, the refuge
identifies woodcock as an important management species.

The refuge is surrounded by forested lands including the Monongahela

National Forest (Dolly Sods Wilderness Area) and two State parks where early
successional habitat management is not the intent of management actions. In
contrast, the refuge’s extensive shrublands, old fields, and young forests currently
provide early successional and shrubland habitat that is scarce in the region,
State, and local area. Refer to Goal 3 for more information on how the refuge will
manage for early successional habitat under the final CCP.

South Rail Grade Crossing (Jack Neal’s Ford)

The refuge has conducted a series of evaluations to consider the use of the south
rail grade for a developed public use trail. Beginning in 2002 refuge staff worked
with a contract hydrologist and soil scientist to begin evaluating trail locations

for the refuge. In 2007 the refuge contracted with Vanasse Hangen Brustlin, Inc.
(VHB) to conduct an independent feasibility study to evaluate the potential of this
rail grade to be improved for use as a public use route on the refuge. This report is
available to the public on the planning website.
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The refuge takes many factors into consideration when evaluating new trail
development. These include but are not limited to considerations of wildlife
disturbance, introduction of invasive plant species, infrastructure requirements,
required maintenance, wetland protection, soil stability and how a proposed trail
can help fulfill the priority public uses of the refuge system. One of the refuge’s
primary considerations is whether a trail can facilitate priority public uses with
minimal impact to the resource so as to prevent the use from detracting from the
purposes for which the refuge was established.

The Blackwater River crossing of this trail is highly eroded. The bare soil
conditions on the river banks require restoration to prevent continued
sedimentation of the river. VHB recommended a pedestrian foot bridge be
established to prevent future erosion of the river banks and to provide a safe
crossing over the Blackwater River under all conditions. Access to this site for
bridge construction is limited and would require filling of wetland areas needed
to bring equipment to the site. The construction of a bridge would be costly and
would require ongoing maintenance.

The western section of the South Rail Grade that crosses the valley and the
Blackwater River is extremely eroded after years of vehicle use and flooding. A
short section east of the river is generally more stable, however it is also isolated.
This would make it challenging to fill and to haul in equipment for building
substantial infrastructure, such as a boardwalk, which would be needed to
support public use with minimal impact to wetland plant communities and soils. In
a longer section leading up to the juncture where the South Rail Grade connects
to Middle Ridge, the trail is again highly eroded and has been flooded by beaver
activity in recent years. Beaver inundation along the southern portion of the grade
has also created weakened sections which show signs of erosion. This section
would also require significant infrastructure to make it suitable for public access
without causing continued wetland degradation.

Through the VHB study, the refuge determined that the one-time and ongoing
monetary and environmental costs to construct and maintain a sustainable
trail along the south rail grade crossing were far greater than the benefits to
the public of providing this additional public use. The refuge also determined
that similar habitats can be viewed from existing refuge trails including Camp
70, Brown Mountain Overlook, Freeland, South Glade Run Crossing and the
northern section of the Middle Valley Trail. The refuge also determined that
there are multiple opportunities to experience the refuge’s wetland habitats in
ways that do not impact those habitats nearly as much as a trail on the South
Rail Grade crossing would. The risks to the refuge’s biological resources through
construction, use, and maintenance of such a trail are substantial.

Given the above considerations, the refuge has concluded that this trail is not a
realistic or viable option for several reasons, but primarily because the old rail
grade is mostly gone and the proposed trail exists almost entirely on wetland
soils. It is the refuge’s opinion that development of a new trail corridor through
the heart of the largest wetland complex in the State of West Virginia would
ultimately compromise the purposes of the refuge and affect our ability to fulfill
obligations under the Biological Integrity, Diversity, and Environmental Health
Policy.

Competitive Races

The refuge periodically receives requests to use Forest Road (FR) 80 for
competitive foot, bike and other races because of its connections bridging the
Timberline/ Winterset areas, the national forest, and Freeland Road. FR 80 was
rebuilt in 2003 and can support car and light truck traffic. The impact to the road
itself from a foot or bike race and the supporting vehicles is likely to be small.
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However, impacts from such events extend beyond the roadway and can include
litter and off-road travel from by-standers. Races are not a wildlife-dependent
use, and the presence of the participants, support personnel, and observers can
interfere with other users participating in wildlife-dependent recreation. In
addition, competitive races do not support any of the priority public uses, and
they do not contribute to the purposes of the refuge or the mission of the Refuge
System. Therefore, we will continue to deny requests for competitive races along
the length of FR 80.

Overnight Camping on the Refuge

Over the years, the refuge has received requests for overnight camping from
different groups of users. Hunters have requested overnight camping to facilitate
hunting, especially in the more remote areas of the refuge where greater hunting
pressure is needed to cull the deer population. Allowing hunters to camp may
increase the number of deer taken in the valley, but there are many other factors
that contribute to the refuge’s large deer population, such as neighboring lands
that are closed to hunting and are used by deer as a safe haven.

Hikers have also requested overnight camping to facilitate hiking longer
distances through neighboring conservation lands such as Canaan Valley Institute
and U.S. Forest Service lands. Other users claim that overnight camping would
allow visitors to experience the refuge at nighttime, therefore exposing the public
to different aspects of wildlife and their habitats such as mammal movements at
dusk, waterfowl roosting, and owls.

In regards to overnight camping, the refuge’s primary concern is the permanent
disturbance to soils and vegetation around camp sites. Trampling around camp
sites is well documented to increase soil compaction, reduce water infiltration, and
reduce vegetative cover. Furthermore, the long-term presence of people would
cause disturbance to nocturnal animals that rely on the cover of night to forage
and hunt. Finally, there would be sanitary issues such as how to deal with human
waste.

There are also numerous administrative and law enforcement issues associated
with overnight ecamping. Campers would likely require a special use permit, which
would further tax the limited administrative staff at the refuge. The numerous
law enforcement issues associated with camping include trash, illegal fires and
the creation of spur trails around campsites. It would probably take a full-time
law enforcement officer to monitor camp sites for these issues, and the refuge
currently only has one law enforcement officer. These additional duties would
place an onerous burden on the refuge and would detract from the resources
(funding and staff time) currently being used to support activities that contribute
to the refuge purposes and the mission of the Refuge System.

In summary, there are many issues related to overnight camping including law
enforcement, management of the program and potential habitat and wildlife
disturbance. Camping is not a priority public use and although it may facilitate
some of the priority public uses, the resources it takes to manage overnight
camping far outweigh the benefits from this activity. Additionally there are
numerous areas where camping is permitted in close proximity to refuge
property. Dispersed camping is permitted in the U.S. Forest Service land to
the east and west of refuge boundaries. Camping is also permitted on property
managed by the Canaan Valley Institute along Camp 70 Road outside of refuge
boundaries. Finally, developed campsites are located at the Canaan Valley State
Park and at Blackwater Falls State Park. These resources provide reasonable
overnight facilities that allow users to access the refuge during normal hours of
operation (one hour before sunrise to one hour after sunset).
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Plan Amendment and
Revision

Periodic review of the CCP will be required to ensure that we are implementing
management actions and are meeting the objectives. Ongoing monitoring and
evaluation will be an important part of that process. Monitoring results or new
information may indicate the need to change our strategies.

At a minimum, CCPs will be fully revised every 15 years. We will follow the

procedures in Service policy and the requirements of NEPA for modifying the
CCP, its associated documents, and our management activities as needed.
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Chapter 3. Affected Environment

This chapter describes in detail the physical, cultural, socioeconomic, biological
and administrative environments of Canaan Valley National Wildlife Refuge
(Canaan Valley refuge; refuge) and its surrounding environs. It relates those
resources to our refuge goals and key management issues, and provides context
for our management direction, which we present in chapter 4.

Elements of the physical environment considered include climate, hydrology,
geology, soils, and contaminants.

The climate is cool and moist resulting from the geography and elevation of

the valley. Temperatures are lower than those recorded in the surrounding

areas. Canaan’s average annual temperature is 45°F. During the winter, the
temperatures in Canaan Valley are consistently below 38°F average and can reach
below -20°F on occasion. Summer temperatures average between 75°F and 80°F.
With an average elevation of 3,200 feet above sea level and mountains that ring the
valley, a frost pocket can develop where the cold moist air becomes trapped in the
valley. As a result, frost can occur throughout the summer months creating a brief
growing season more typical of areas farther north. Temperatures in the 20’s (F)
have been recorded in all summer months (Leffler 2002).

Due to the valley’s location along the ridge of the Allegheny Mountains,
precipitation is enhanced from orographie lifting events. Moist air is forced up
over the high ridge of the Alleghenies which creates heavier precipitation within
the valley than in surrounding areas. Annual precipitation in Canaan Valley
averages 55 inches. Precipitation is rather evenly distributed during the year, with
the driest months typieally occurring in September and October. June is usually
the wettest month of the year typically averaging 5.4 inches of precipitation. On
average, 4.46 inches of precipitation fall each month. Out of the total precipitation,
a significant portion falls as snow in Canaan Valley. Annual snowfall on the valley
floor averaged 134 inches for the period of 1961-1990 (Leffler 2002).

Canaan Valley is currently the subject of an intensive climate study conducted by
the National Oceanic and Atmospheric Administration (NOAA). Recent research
shows that the valley is impaired by both wet and dry sulfurie and nitric acid
precipitation as well as high levels of ozone pollution. Acid precipitation in the
Canaan Valley during the fall and winter of 2000-2001 averaged 4.3—4.4 pH.

Fresh water

The main water body in the Canaan Valley is the Blackwater River. The
headwaters of the Blackwater originate within the Canaan Valley Resort State
Park (State Park) and flow north exiting out of the valley on the western gap
between Canaan and Brown mountains. Cabin Mountain, forming the eastern
watershed boundary of the Valley, also forms the drainage divide between the
eastward-flowing Potomac and northwestward-flowing Cheat River.

In Canaan Valley the Blackwater River gradient is approximately 3.7 feet per
mile. Its gradient between Canaan Valley and Davis is approximately 17.6 feet
per mile. Annual average flow of the Blackwater River is 191 cubic feet per
second (cfs).

Tributaries to the Blackwater enter along its course through the valley and many
of them flow through the refuge. These tributaries include the Little Blackwater
River, Glade Run, the North Branch, Sand Run, Yokum Run, and Freeland Run.
Additionally, numerous unnamed small streams and springs feed the Blackwater
as it travels through the valley, adding to its size. The Blackwater River and its
major tributaries are low gradient streams on the refuge.
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Geology

Soils

There are numerous springs and seeps throughout the refuge that create
wetlands and small ponds. Extensive wetland complexes occur in the northern
portion of the refuge. These wetlands comprise the largest wetland aggregation
in the State of West Virginia. Beaver activity has impounded drainages on the
refuge to create ponds of various sizes. Old beaver ponds have developed into
palustrine wetlands and bogs. Beaver ponds have increased over the years as
beaver populations swelled. Analysis of aerial photography found 113 beaver
ponds in 1945 and 222 in 2003 (Bonner 2005, 2009).

There are four ground water aquifer zones in Canaan Valley identified as the
Pottsville/Mauch Chunk, Greenbrier, Greenbrier/Pocono and Pocono. Wells
drilled in the valley range from 105 feet in the valley floor to over 260 feet in the
Pocono aquifer on the hilltops of the valley (Kozar 1995).

The importance of the North Branch was also studied by Kozar (1995) who

notes the 5.5 mi? North Branch drainage was an important source for ground
water recharge for Canaan Valley due to its large drainage area. The southern
portion of the valley was found to have a more significant role in ground water
recharge compared to the north end of the valley. This was mostly attributed to
the permeability of the limestone geology that underlies certain drainages in the
southern end of the valley (Kozar 1995).

The majority of the fresh water used is withdrawn by the State Park and
Timberline Four Seasons Resort. The State Park pumped over 144 million gallons
of surface water from the Blackwater River for park operations during 1992
(including operation of the ski resort and golf course). Timberline Four Seasons
Resort used almost 9 million gallons of ground water and 50 million gallons of
surface water for operations and snow making during 1990. With increasing
development occurring in the southern portion of the valley, ground water use
through new well development continues to increase.

The refuge lies in the Canaan Valley watershed located in the high plateau zone
of the Allegheny Mountain section of the Appalachian Plateau physiographic
province (Gwinn, 1964). The average elevation of 3,200 feet above sea level coupled
with the 35,000 acre watershed makes this area the highest valley of its size east
of the Rocky Mountains. The average elevation for the ridges surrounding the
valley is 3,900 feet, although several peaks reach elevations in excess of 4,200 feet.

The Canaan Valley was formed by the erosion of the Blackwater Anticline.

This created the center “middle ridge” portion of the valley, formed by Pocono
sandstone which is the older sandstone formation in the valley. More erosive

rock in the center and edges of the valley created depressions surrounding the
middle Pocono sandstone ridge. These depressions are what have developed

into the wetland areas of the valley. Canaan is underlain by moderately dipping
sedimentary rock of the Pocono, Greenbrier, Mauch Chunk, and Pottsville Groups.

Pottsville sandstone forms the ridges surrounding the valley with the younger
sandstones, shale and coal of the Mauch Chunk and Pottsville groups lying
underneath. The Mauch Chunk seen in exposed sections of the valley as red,
fine grained shale occupies the lower slopes of Canaan and Cabin Mountains.
Greenbrier limestone underlies most of the valley creating unique wetland
communities where their buffering capacity influences water quality.

The soils of the valley were characterized by the U.S. Department of Agriculture
1967 soil survey report into 19 series and five physiographic categories: uplands,
lower slopes, flood plains, and stream terraces and swamps (Losche and
Beverage, 1967). The upland sites are characterized as well-drained or excessively
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drained. The two major soil associations are Wet Terrace Land-Dekalb-Blago
Associations and the Dekalb-Calvin-Belmont Associations. The common soils
making up the upper, middle, and lower portions of sloping land and low hills
are Dekalb, Calvin, and Belmont. Mecksville soils are characterized as deep
and well-drained and tend to occur at the bases of mountain slopes in the valley
(Fortney 1975).

Soils in the lower flood plain, stream, and swamp areas are mostly poorly to

very poorly drained. The most common soil types in these areas are Blago and
Atkins, with Muck and Peat soils occurring most extensively in the Canaan Valley
(Fortney 1975). Wet Terrace Land soils include Blago and Atkins series soils as
well as other soils in undifferentiated land units. Similarly Muck and Peat soils
combine all organic soil types into one category for mapping purposes.

Canaan Valley contains the largest expanse of Wet Terrace Land and Muck and
Peat soils in Tucker County. These wetland soils are characterized as organic soils
that are either strongly or extremely acidic. Generally these organic soil layers
are two feet or more in thickness. Muck and Peat soils are generally flat with a
water table at or near the surface most of the year (Fortney 1975).

Little information exists for environmental contaminants on refuge property.
However, in May 2006, Kathleen Patnode, a Service environmental contaminants
specialist, conducted a site visit as part of the scheduled Contaminants
Assessment Process (CAP). The objective of the CAP is to identify any past,
current, or potential contaminants issues on the refuge and to recommend, where
necessary, corrective or preventative measures. She visited known or suspected
areas of concern and reviewed the property acquisition files for these areas.

For all but one area, previous evaluation was limited to a Phase I Contaminants
Survey prior to acquisition.

Areas evaluated include a water-pumping station adjacent to the Blackwater
River on the Reichle Tract, approximately ten capped natural gas well sites and
eight old hunting cabins on the Main Tract, several barn sites where agricultural
chemicals may have been stored, and three trash dumps on the Cortland, Reichle,
and Harper Tracts. Of these, Patnode felt that only the dump on the Reichle
Tract warranted further evaluation based on numerous drum carcasses, waste
indicative of automotive repairs, and waste present in a tributary. The refuge
plans to request funding to sample the soil, sediment, and water associated with
this dump to facilitate removal of the waste. All but two of the old hunting cabins
have been subsequently removed in a joint partnership between the refuge and
the WVDEP Rehabilitation Environmental Action Plan (REAP) program.

A Phase II Contaminants Survey was performed in 2000 for the active gas

well site on Tract 42 prior to the purchase. Diesel fuel oil, waste water (brine),
hydraulic fluid, and mercury were identified as potential contaminants. Samples
taken from immediately adjacent to and down gradient of the waste water storage
tank had low levels of petroleum hydrocarbons and mercury. Patnode noted that
an area of dead vegetation still exists between the storage tank and the wetland
which may be due to salt toxicity from the brine solution. To prevent migration
when the tank is emptied in the future, a berm should be installed around the tank
by the well operator.

The primary contamination concern for this refuge is the potential for spills and
waste associated with the current and future wells/pipelines or mines as most of
the property was purchased without mineral rights. A secondary concern is the
atmospheric deposition of pollutants from industries and coal-fired power plants
due to the topography, elevation, acid precipitation, and high potential for mercury
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Lower Idleman’s Run

methylation within the wetlands. A sample of stream salamanders analyzed for
metals contained selenium concentrations of risk for water shrew. Mercury in
these salamanders did not pose a risk, but methylation in streams is low compared
to wetlands. NOA A mercury deposition data should be evaluated to determine if
biota sampling in the wetlands is warranted.

Water Quality

The primary river draining the refuge is the Blackwater
River. Seven named tributaries and numerous smaller
streams exist throughout the refuge that flow into the
Blackwater as it makes its way from the headwaters in
the State Park to the Canaan-Brown Mountain gap where
it exits the valley and the refuge. The refuge contains the
headwaters area of the Little Blackwater River and Glade
Run as well as most of Idleman’s Run and Freeland Run.
Additionally, land acquisition in 2005 and 2008 protected
much of the North Branch River and Flat Run, important
tributaries and circumneutral wetland corridors in the south
end of the valley.

Increased development in the southern portion of the valley
has heightened concerns of water quality and availability in
the Blackwater River. Wastewater from recreational and
other developments is typically treated with aeration plants,
lagoons, or individual septic tanks. In 1998 there were
three wastewater facilities that discharged directly into
the Blackwater River. There were 12 additional wastewater
facilities that discharged directly into tributaries of the
Blackwater. Currently there are plans to create new
centralized, shared wastewater treatment facilities to
upgrade current systems and allow growth of developed
areas.

Ground water quality was described as being primarily
influenced by the mineral composition of the source

rock with septic discharges and agricultural land use
practices influencing it to a lesser extent (Chambers et al.
2002). Within ground water samples, commonly detected
contaminants were bacteria, radon, and manganese. However, most ground water
samples taken during a U.S. Geological Survey 1991 survey did not exceed U.S.
Environmental Protection Agency (EPA) standards (Chambers et al. 2002).

With increasing development in the southern portion of the valley, more water
will be removed from the watershed. Importantly, surface waters removed
during the summer and fall low flow periods may impact aquatic resources.
According to Kozar (1995) “In excess of one-third of available surface water
resources is being used during low flow period” in the valley. Impacts of this use
are obvious on Idleman’s Run, which flows dry in late summer and early fall and
also harbors a productive brook trout fishery. A water diversion removes surface
water from the upper reaches of Idleman’s Run to supply water to an emergency
snow making pond at a development on Timberline Road. This exacerbates low
water flow, increased stream temperatures, and direct loss of habitat for brook
trout populations on the refuge during the fall breeding season. As development
increases in the valley, water resources will likely continue to be tapped and
impacted in both quantity and quality.

Water quality analysis has been conducted primarily in the main stem of the
Blackwater River within Canaan Valley. Early testing (1970’s) was conducted to
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develop base line conditions to measure change against if the hydroelectric project
was completed by Allegheny Power. Testing was also conducted to evaluate
impacts to water quality by developments such as the State Park and Timberline
Four Seasons Resort.

Most recently, water quality has been studied by the USGS and the West Virginia
Division of Environmental Protection for the development of total maximum
daily load limits. The Blackwater River was found to have dissolved oxygen

limit levels below the recommended as a State minimum for a trout fishery
(6.0mgy/1). This problem was attributed primarily to municipal point sources in
the valley; however beaver ponds and wetlands upstream from the sampling site
have also been implicated in reducing dissolved oxygen levels in the Blackwater
(Environmental Protection Agency 1998).

The Service and USGS conducted a study of the effects of off-road vehicle use on
water quality of the Blackwater River in 1993. This particular study was designed
around an off-road vehicle race which brought hundreds of participants into the
Canaan Valley and lower Blackwater River drainage. Samples were collected
before, during, and after the race and analyzed for dissolved oxygen, suspended
sediment, fecal bacteria concentrations, pH, and turbidity. This study found
increases in suspended sediment concentrations, turbidity, and fecal bacteria
concentrations related to the off-road vehicle activities, particularly around camp
areas, within the Blackwater River. (USFWS 1993).

According to Snyder et al. (2002) acid rain may be having an important impact
on stream quality in Canaan Valley. Due to the sandstone geology in the higher
elevation streams and the low pH of precipitation (3.86-4.41 in 1995-1996), it was
estimated that almost half of all streams and ponds in Canaan Valley would not
support brook trout (Snyder et al. 2002). According to some studies, the lower
limit of brook trout embryo and hatchling survival is a pH of 4.5. Streams that
occur in the lower elevations of the valley can be influenced by the Greenbrier
limestone which can offset and buffer low pH waters and create suitable brook
trout habitat.

Unexploded Ordnance

The presence of unexploded ordnance—Ileft over from military training activities
during World War II—on refuge property was thought possible due to the
confirmed presence of ordnance in both the Dolly Sods Wilderness area to the
east of the refuge and the Canaan Valley Institute property to the west of the
refuge. This possibility was confirmed when a live 106mm artillery round was
found by a hunter on refuge property during the spring of 2007. After consultation
with the Army Corps of Engineers and a review of historic maps, it became
evident that the target areas used by the military during the war included areas
now part of the Canaan Valley refuge, well down slope from the ridgeline closer to
the Dolly Sods Wilderness Area.

The extent of what is now the refuge that was actually used for target practice
activities is unknown. The only information available is in historical maps
indicating potential target areas and the actual live round found in 2007. No
other ordnance has been found; however, the Army Corps of Engineers has not
yet conducted a comprehensive sweep of known bombing target areas on refuge
property.

The refuge currently partners with NOAA to provide a site location for an air
monitoring station. The station, located on the Beall Tract of the refuge, is part
of the Atmospheric Integrated Research Monitoring Network and is part of the
National Atmospheric Deposition Program. The purpose of this monitoring site is
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to collect data on atmospheric wet and dry deposition along with other air quality
data. The station has been operational on refuge property since 2000.

Monitoring activities include ozone levels in the Canaan Valley. Overall air
quality is good, with no current criteria pollutants exceedances, but of recent
concern is ground level ozone which has exceeded the EPA 8-hr standard (75
ppb) for safe health levels on 1-5 days per year from 1995 to present. Ozone has
been cited as not only important in protecting human health but also as a direct
threat to vegetation and plant communities in the eastern United States (U.S.
Environmental Protection Agency, 1996). Ozone levels were found to be in excess
of the 8 hour standard (>0.08ppm) in Canaan Valley during the years 1995-1999
at a monitoring site on Bearden Knob on the southwestern side of the valley.
Additionally the levels of ozone detected at this site exceeded levels considered
harmful to wide ranges of vegetative communities (Edwards et al. 2004).

The Canaan Valley region is a unique mountain valley, with habitats, plants, and
animals typically found at higher latitudes. The refuge works to preserve unique
wetlands and uplands of this high elevation, moist valley (USFWS 2006b). Canaan
Valley refuge is located in Tucker County, West Virginia, in the northeastern
portion of the State known as the Potomac Highlands Region. In 1994, with the
purchase of 86 acres, Canaan Valley refuge became the nation’s 500th refuge.
Currently, the refuge consists of over 16,000 acres. Over 8,932 additional acres
are within its acquisition boundary. The acquisition boundary encompasses

most of the wetlands and unique habitats of the valley. Acquisition will continue,
dependent on willing sellers and availability of funds.

The refuge is within a few hours’ drive of several large metropolitan areas
including Pittsburgh and Harrisburg, Pennsylvania, Washington, D.C., Baltimore,
Maryland, and Charlottesville and Richmond, Virginia (Tucker County
Convention and Visitors Bureau, 2008). For the purposes of an economic impact
analysis, a region (and its economy) is typically defined as all counties within a
30-60 mile radius of the impact area. Only spending that takes place within this
local area is included as stimulating changes in economic activity. The size of

the region influences both the amount of spending captured and the multiplier
effects. While the refuge is located in Tucker County, the city of Elkins (located

in adjacent Randolph County) is economically important to the refuge as well.
Most of the refuge personnel live in Elkins, and approximately twenty five percent
of the refuge non-salary purchases are made in Elkins. Randolph County is the
largest county in West Virginia with a total area of 1,040 square miles (U.S.
Census Bureau, 2008). Elkins is located in the northern tip of Randolph County,
34 miles southwest of the refuge. The refuge’s economie ties to Randolph County
do not extend past Elkins. Based on the relative self-containment in terms of
retail trade, Tucker County and the city of Elkins were assumed to comprise the
local economic region for this analysis.

Population

Table 3.1 shows the population estimates and trends for the regional area and
communities near the refuge. In 2000, the city of Elkins and Tucker County
were similar in terms of population size with 7,032 residents in Elkins and

only a few hundred more (7,321) in Tucker County (U.S. Census Bureau, 2008).
Davis, Thomas, and Parsons are the principal communities in Tucker County
located near the refuge. In 2000, Tucker County was the third least populated
county in the State and accounted for less than one percent of the State’s total
population (U.S. Census Bureau, 2008). The town of Parsons was the only
community that resembled the State’s 0.8 percent population growth rate, with
a 0.7 percent population increase from 1990-2000 (U.S. Census Bureau, 2008).
Elkins and Tucker County experienced population declines of approximately

5 percent between 1990-2000 while the smaller communities of Davis and Thomas
experienced larger declines of over 21 percent (U.S. Census Bureau, 2008).
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Table 3.1. Local and regional population estimates and characteristics.

Population
Population in 2000 change (%)
Persons per

Residents | square mile Median age 1990 to 2000
West Virginia 1,808,344 75.1 389 +0.8
Tucker County 1,321 175 420 -53

communities near refuge

Elkins (Randolph County) 7,032 2,207.7 38.8 -5.5
Davis (Tucker County) 624 546.0 415 219
Thomas (Tucker County) 452 7536 478 211
Parsons (Tucker County) 1,463 1,332.5 39.9 +0.7

Source: U.S. Census Bureau (2008), Census 2000 Summary File (SF-1)

The city of Elkins is located in the heart of West Virginia’s Mountain Highlands
and serves as the recreation gateway community to the Monongahela National
Forest with nearby access to the refuge, State parks, forests, and natural
landmarks (City of Elkins, 2008). Situated on a bend in the Tygart Valley River,
Elkins was founded by Senators Henry Gassaway Davis and Stephen B. Elkins
in 1890 and became the Randolph county seat in 1899 (City of Elkins, 2008).
Historically, the area was dominated by agriculture (West Virginia Rails-to-
Trails Council, 2002). The senators were responsible for bringing the WV Central
and Pittsburgh Railway into Elkins which opened the surrounding territory

to development (City of Elkins, 2008). The completion of the railway in the late
1890’s made extraction of the large reserves of coal, limestone, shale, and timber
resources possible and encouraged industrial development of the area (West
Virginia Rails-to-Trails Council, 2002).

Approximately 41 percent of Tucker County, known as the “Top of the Mountain
State,” is publicly owned land. Parsons, the county seat, is located on the Shaver’s
Fork of the Cheat River and is home to 1,463 residents. The town was incorporated
in 1893 and named for Ward Parsons, a pioneer who owned the land on which the
town was built (West Virginia Rails-to-Trails Council, 2002). Davis, the highest
incorporated town in the State at an elevation of 3,200, consists of 624 residents.
The town has a longstanding tradition with the lumber industry and was known in
its early years as “Canada,” due to its dense forest of spruce and hardwoods (Town
of Davis, West Virginia, 2006). Thomas, home to 452 residents is only 2.5 miles from
Davis. Like many towns in the region, Thomas has its roots in the coal industry. By
1892, Davis Coal and Coke was one of the largest coal plants in the world, employing
1,600 people in Thomas (Tucker County Convention and Visitors Bureau, 2006).

The Census Bureau (2008) reports that in 2000, West Virginia’s population
consisted of 95 percent white persons not of Hispanic or Latino origin. Tucker
County (98.9 percent), and the communities of Elkins (96.9 percent), Davis

(97.9 percent), Thomas (98.7 percent) and Parsons (99 percent) all had averages
greater than the State average in 2000. The percentage of residents identifying
themselves as Black or African American, American Indian or Native Alaskan,
and Asian was 2.2 percent in Elkins and less than 0.5 percent in Tucker County
(U.S. Census Bureau, 2008). Ancestry patterns across Elkins, Davis, Thomas
and Parsons were similar to each other with heavy German, Irish and English
influences (U.S. Census Bureau, 2008).

Approximately 71.5 percent of West Virginia residents 25 years and older are
high school graduates. Tucker County (75.4 percent) and the communities of
Elkins (79.5 percent), Davis (76.7 percent), Thomas (84.5 percent) and Parsons
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(77.4 percent) all displayed rates greater than the State average. In 2000, the
percentage of residents who held a bachelor or advanced degree was 14.8 percent
for the State of West Virginia while the national average was 24.4 percent (U.S.
Census Bureau, 2008). Elkins (23.4 percent) exceeded the State average while
Tucker County (10.5 percent) and the communities of Davis (9.4 percent), Thomas
(10.1 percent), and Parsons (11.8 percent). were all less then the State average (U.S.
Census Bureau, 2008).

Employment and Income

Employment estimates (2006) for Elkins, Tucker County, and the State of West
Virginia are shown in Table 3.2. Generally, Elkins and Tucker County resembled
the State’s percentage of employment in each industry. Two main differences were
that the employment in the accommodation and food industry in Tucker County
was almost 10 percent higher than the State average and Elkins employment in
educational, health and social services industries was over 14 percent higher than
the State average. Government employment accounted for almost 17 percent of
West Virginia’s total employment in 2006, a greater percentage than any other
sector. Government was also the largest employer in Tucker County and the
second largest employer in Elkins in 2006. In 2006, construction, manufacturing,
retail trade and the finance, insurance, real estate, and information industries
were other main industries providing employment in Tucker County. Other

main industries providing employment in Elkins in 2006 were retail trade and
the arts, entertainment, recreation, and accommodation and food services

(U.S. Census, 2008).

Table 3.2. 2006 full-time and part-time employment for West Virginia, Tucker County and Elkins

West Tucker
Virginia County Elkins**

Total non-farm employment (jobs) 860,554 3,697 5,791
Percent of Employment by Industry
Ag, forestry, fish & hunting 0.5% (D)* 2.5%
Mining & Utilities 4.4% (D)* —**
Construction 6.6% 8.1% 5.3%
Manufacturing 7.1% 8.2% 10%
Wholesale trade 3.1% (Dy* 3%
Transportation & warehousing 3.0% 2.8% 2.1%
Retail trade 12.7% 10.4% 1%
Finance, insurance, real estate, & information 7.4% 1.6% 5.6%
Services

Professional, management, admin., & waste 9.4% (Dy* 8.2%

Health care, social assistance, & educational 14.0% 1M1.1% 28.6%

Arts, entertainment, & recreation 1.9% 1.3% —**

Accommodation & food 7.1% 17.0% 10.2%

Other services 6.2% 7.0% 4.9%
Government (Federal, State, & local) 16.8% 19.0% 17.8%

Source: State and County level data from U.S. Dept. of Commerce, Bureau of Economic Analysis, Regional
Economic Information System 2008. Self-employment is not included.

(D)*: Data suppression. Data not shown to protect confidential information, but the estimates for these items
are mcluded in the totals

**Klkins data from U.S. Census (2008), Arts, Entertainment & Recreation included in Accommodation and
food, Mining was not reported
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U.S Census Bureau (2008) data for median household income, unemployment and
percentage of persons living below poverty are shown in Table 3.3. As shown in
Table 3.3, Tucker County and all the communities included in the study area were
below the State and national averages for median household income. The national
average unemployment rate in 2000 was 3.7 percent, and West Virginia’s average
unemployment rate was 4.0 percent in the same year. Thomas (3.6 percent) was
the only community in the study area with an unemployment rate lower than the
State and national averages. The percent of population below the Federal poverty
line is an indicator of the economic distress within a community. In 1999, the
national average of individuals living in poverty was 12.4 percent. West Virginia’s
average was 17.9 percent. Tucker County (18.1 percent) exceeded both the State
and national averages. Elkins (14.4 percent), Davis (14.6 percent) and Thomas
(13.7 percent) were greater than the national average, but less than the county and
State averages. Parsons (18.7 percent) has the greatest percentage of its residents
living below the poverty line of the towns in the study area (U.S. Census Bureau,
2008) (Table 3.3).

Table 3.3. Income, unemployment and poverty estimates

Median Household Percent Percent of Persons below
Income (1999) Unemployed (2000) Poverty (1999)

United States Average $41,994 37 124
West Virginia $29,696 40 179

Tucker County $26,250 42 18.1
Elkins (Randolph County) $26,906 47 14.4
Davis (Tucker County) $25,221 5.2 14.6
Thomas (Tucker County) $22,443 36 13.7
Parsons (Tucker County) $26,424 4.3 18.7

Source: U.S. Census Bureau (2008)

Chapter 3. Affected Environment

Recreation and Tourism

The travel and tourism industry continues to be a significant and growing
contributor to the West Virginia economy. According to a recent report on the
economic impact of travel on West Virginia, travel-generated spending totaled
over $3.97 billion, supporting 44,000 jobs with $854 million in earnings (Dean
Runyan Associates, 2007). According to the report, travel spending in West
Virginia increased by 8.8 percent per year from 2000 to 2006. In 2006, travel-
generated earnings accounted for 12.4 percent of total earnings in Tucker County
and 1.6 percent of total earnings in Randolph County while travel generated
employment accounted for 19.1 percent of total employment in Tucker County and
3.4 percent of total employment in Randolph County (Dean Runyan Associates,
2007).

With many acres of public land, including the refuge, the Monongahela National
Forest, and Blackwater Falls and Canaan Valley State parks, Tucker County and
the greater Canaan Valley offer numerous outdoor recreation activities. Popular
activities include hunting, camping, mountain biking, fishing, whitewater rafting,
and canoeing. Winter recreation activities are another major attraction in Tucker
County with Canaan Valley Resort State Park and Timberline Resort for downhill
skiing, and White Grass Touring Center (White Grass) for cross-country skiing
and snowshoeing. On average, the resorts receive between 150 and 200 inches

of snowfall each year. (Tucker County Convention and Visitors Bureau, 2008).
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Visitor center

Details about the economic contributions associated with wildlife viewing, fishing,
and hunting in West Virginia are provided below.

Wildlife Viewing

Abundant opportunities are available throughout West Virginia for formal wildlife
education or recreational viewing. Wildlife viewing can include the activities of
observing, identifying, and photographing. The 2006 National Survey of Fishing,
Hunting, and Wildlife Associated Recreation (FHWAR) asks respondents about
wildlife viewing around their homes and trips taken for the primary purpose

of wildlife watching (USDOI et al. .2008). In 2006, there were a total of 743,000
wildlife watching participants (residents and nonresidents) in West Virginia
with over 4 million days of participation away from home. Spending associated
with wildlife watching in West Virginia totaled $241.6 million in 2006; of which
56 percent ($136.1 million) were trip-related expenditures and 44 percent ($105.5
million) were spent on equipment and other expenses (USDOI et al. 2007).

According to a Service report, on the national and State economic impacts

of wildlife watching (USDOI et al. 2003), accounting for the multiplier effect,
spending by resident and nonresident wildlife watchers in West Virginia in
2001 generated $252.5 million in output, $74.7 million in wages, 3,946 jobs, and
$6.4 million in State sales tax revenue. This accounted for 0.5 percent of total
employment and 0.4 percent of employment income in West Virginia (USDOI
et al. 2003).

Hunting

The FHWAR indicates that hunting participation in the U.S. declined from 14.1
million in 1991 to 13 million in 2005 (USFWS 2007d). Data from the 1991, 1996,
2001, and 2006 FHWAR indicate that the declines were attributable to declines
in both recruitment of new participants and retention of former participants.
According to Curtis Taylor, chief of the Wildlife Resources Section of the West
Virginia Division of Natural Resources (WVDNR), hunting numbers in West
Virginia have stayed fairly consistent and are not following the declining national
trend (Darst, 2008). Hunting on the refuge has stayed consistent as well with an
average of 1,837 hunting permits issued annually.

In 2006, there were a total of 269,000 resident and non resident hunters in West

Virginia. Residents of West Virginia accounted for 72 percent of total hunters and
86 percent of the 3.9 million days of hunting in West Virginia (USDOI et al. 2007).
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According to USDOI and others (2007), hunting-related expenditures by State
residents and nonresidents in West Virginia totaled $284.5 million in 2006; of
which 28 percent ($79.4 million) were trip-related expenditures and 72 percent
($205.1 million) were spent on equipment and other hunting-related expenses
(i.e., membership dues, licenses, permits and land leasing). According to a report
by Southwick Associates (2007) accounting for the multiplier effect, spending by
resident and nonresident hunters in West Virginia generated; $453.5 million in
output, $133.2 million in income, 6,337 jobs, and $29.6 million in State and local
sales taxes in 2006.

Fishing

The FHWAR indicates that fishing participation in the U.S. declined from 35.6
million in 1991 to 34.1 million in 2005 (USDOI et al. 2007). Similar to hunting,
the FHWAR data indicate that the declines were attributable to declines in both
recruitment of new participants and retention of former participants.

In 2006, more than 376,000 people in West Virginia participated in freshwater
fishing. West Virginia residents accounted for 77 percent of total freshwater
anglers and 94 percent of the 6.9 million days of freshwater fishing in West
Virginia (USDOI et al. 2007). Direct spending in West Virginia by State
resident and nonresident freshwater anglers totaled $334 million in 2006; of
which 46 percent ($154 million) were trip-related expenditures and 54 percent
($180 million) were spent on equipment and other expenses (USDOI et al. 2007).
According to a report by Southwick Associates (2007b) accounting for the
multiplier effect, spending by resident and nonresident anglers in West Virginia
generated $485.3 million in output, $137.9 million in income, 6,617 jobs, and $29.2
million in State and local sales taxes in 2006.

The Refuge and its This section presents an overview of land uses within the study area and
Resources emphasizes land use patterns of the watershed within the existing refuge
acquisition boundary.

Land Acquisition History Canaan Valley National Wildlife Refuge was first desighated administratively
by the Service in a decision document released on May 30, 1979. However, the
Service decided to await the outcome of litigation surrounding a proposed
storage hydroelectric facility before establishing the new refuge. The refuge was
established on August 11, 1994 upon Service acquisition of the first tract of land.
The refuge now consists of 16,193 acres. The Service has acquired lands for the
Canaan Valley refuge under the following authorities:

1) Fish and Wildlife Act of 1956 [16 U.S.C. 7T42f(a)(4)]
2) Emergency Wetlands Resources Act of 1986 [16 U.S.C. 3901Db]
3) Migratory Bird Conservation Act of 1926 [16 U.S.C. 715d]

Table 3.4 gives the land acquisition history of the refuge. See map 3-1 for the
existing status of lands within the refuge’s acquisition boundary.

We anticipate that the Service will continue to acquire lands within the approved
acquisition boundary under the same authorities that have been used to acquire
lands in the past. Based on refuge purposes, lands could also be acquired under
several other legislative authorities, including but not limited to:

® Endangered Species Act [16 U.S.C. 1534]

® National Wildlife Refuge Administration Act [16 U.S.C. 668dd(b)]

Chapter 3. Affected Environment 3-1
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Staffing and Budget

Chapter 3. Affected Environment

Table 3.4. Land acquisition history for Canaan Valley refuge.

Calendar Year Total Acreage Location Funding Source
1994 141.39 Tucker County LWCF
1995 585.37 Tucker County LWCF
1996 38.92 Tucker County LWCF/Other
1997 59.66 Tucker County LWCF
1998 922.28 Tucker County LWCF
1999 1,501.46 Tucker County LWCF
2000 43.35 Tucker County LWCF
2001 10.37 Tucker County LWCF
2002 11,961.43 Tucker & Grant County LWCF
2004 560.90 Tucker County LWCF/MBCF
2005 1.10 Tucker County LWCF
2006 106.68 Tucker County LWCF/MBCF/Other
2008 120.10 Tucker County LWCF
2009 140.75 Tucker County LWCF
Total 16,193.76

The current staff (2010) consists of eight permanent employees: a refuge manager,
a deputy refuge manager, two wildlife biologists, two park rangers for Visitor
Services, a park ranger for Law Enforcement, and an engineering equipment
operator. In addition, there is a term position for an office assistant. Permanent
staff, operations, and maintenance budgets over the last five years are included
in Table 3.5. Operations funding includes those funds used for salaries, contracts,
field projects, supplies, fuel, and utilities. Operations funding is split into

account 1261 (wildlife and habitat management), 1263 (visitor services), and 1264
(refuge law enforcement) fund sources. Maintenance funding (1262) is used for
maintaining the existing infrastructure, Youth Conservation Corps (YCC), and
equipment replacement.

Significant maintenance projects completed over the last several years have
included construction of a new maintenance building, headquarters parking area
renovation, and repairs on Forest Road 80 and A-Frame Road. Additional funding
was appropriated for construction of a residence building which was completed

in 2006, new exhibits for the Visitor Center completed in 2006, and a native plant
garden complete in 2007. The following costs have been incurred over the past
four years.

Refuge Residence Building: $250,000
Maintenance Building: $742,600
Forest Road 80 and Headquarters parking area:  $118,000
A-Frame Road: $360,000
Visitor Center exhibits: $396,000
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Table 3.5. Refuge budgets from 2002 to 2008

Year Permanent Staff 1261 Funds 1262 Funds
2002 6 615,400 50,000
2003 6 729,425 92,250
2004 7 691,698 50,000
2005 8 751,169 68,600
2006* 7 756,390 90,455*
2007* 7 747,122 82,214**
2008* 7 831,713 76,150

* The 1261 figure depicted here is the total of all 1260 (1261, 1262, 1263, and 1261)
Sfunding less 1262 maintenance, YCC, and vehicle replacement.

** Includes YCC and vehicle replacement.

USFWS

Canaan Valley National Wildlife Refuge Friends group

Partnerships Partnerships are vital to our success in managing all aspects of the refuge,
from conserving land, to managing habitats and protecting species, to outreach
and education, and providing wildlife-dependent recreation. The West Virginia
Division of Natural Resrouces (WVDNR), the Natural Resources Conservation
Service, the U.S. Forest Service (USFS), Canaan Valley Institute, West Virginia
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Refuge Revenue Sharing
Payments

University, Davis & Elkins College, West Virginia Highlands Conservancy, the
West Virginia chapter of the Sierra Club, Trout Unlimited, The Conservation
Fund, and The Nature Conservancy have been particularly important and valued
partners.

The refuge contributes directly to the economy of Tucker County through annual
revenue sharing payments. Since 1935, the Service has made Refuge Revenue
Sharing payments to counties or towns containing lands under its administration.
The Revenue Sharing Act (16 U.S.C. 715s) requires that the revenue sharing
payments to counties for our purchased land will be based on the greatest of:

(2) 3/4 of 1 percent of the market value; (b) 25 percent of the net receipts; or

(c) 75 cents per acre. Land value for this calculation is re-assessed every five
years. Since this refuge does not charge for entrance or services we have no net
receipts. The exact amount of the annual payment depends on Congressional
appropriations, which in recent years have tended to be less than the amount to
fully fund the authorized level of payments. All of the alternatives will continue
those payments in accordance with the law, commensurate with changes in the
appraised market value of refuge lands, and new appropriation levels dictated by
Congress.

Table 3.6 shows payments to Tucker County over the last eight years. The
decrease in revenue sharing payments over the past several years is due to a
decrease in national funding that is available for revenue sharing payments.

Table 3.6. Refuge revenue sharing payments for 2001 through 2007

Fiscal Year Paid Acres Value Payment Percent Payment
1994 Refuge Established 779
1995 86 $180,000 $1,041 771
1996 708 $3,390,000 $14,321 65.7
1997 747 $4,198,300 $22,816 725
1998 807 $4,974,300 $24,679 66.2
1999 1,553 $8,050,300 $37,588 62.2
2000 2,772 $13,146,800 $57,452 57.9
2001 3,281 $12,085,150 $46,086 50.9
2002 3,274 $12,085,150 $47,040 48.5
2003 15,235 $28,085,150 $102,122 46.6
2004 15,235 $28,085,150 $86,816 4.2
2005 15,796 $24,418,919 $85,247 46,5
2006 15,813 $24,608,919 $79,513 433
2007 15,834 $25,011,169 $78,143 4

Chapter 3. Affected Environment
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National Natural Landmark Designation

The Canaan Valley was designated as a National Natural Landmark (NNL) in
1974; twenty years prior to the establishment of the refuge. This designation
established the northern 8 miles of the valley, approximately 15,400 acres, as

a nationally significant natural area. Revision since the establishment of the
landmark now includes a total of 24,763 acres of which 16,054 are refuge lands.
The area contains a diverse assemblage of relict northern boreal communities
and wetlands seldom found in the eastern United States. The valley is unique at
this latitude with respect to size, elevation, and diversity. Canaan Valley contains
approximately 8,400 acres of wetlands, which is the largest area of wetlands

in West Virginia. The landmark status holds no legal obligations; however, the
Service has a resource management responsibility for high quality habitat types,
as recognized in the NNL program. As such, all alternatives will uphold the
founding purposes for the establishment of the NNL and the refuge will work
with the National Park Service (Park Service) to further the purposes of the NNL
in keeping with the purposes of the refuge and the mission of the Service.

National Wild and Scenic River Designation

The Blackwater River is being studied as a potential river to be included as a
National Wild and Scenic River (NWSR). The Blackwater River was studied
under the National River Inventory through the Park Service and was determined
to possess qualities that would make it suitable for designation. Particularly

the scenic, fisheries and recreational qualities were found to be suitable for this
designation. Designation of the river will be determined by the Park Service upon
review of the river to ensure it meets all necessary criteria.

Canaan Valley is a large, high elevation wetland surrounded by forested upland
slopes that is well known for its unique assemblage of plants and habitats.

See map 3-2 for existing refuge habitat types. The valley, which contains the
headwaters of the Blackwater River, and extensive peatlands and shrub swamps,
represents the diversity and abundance of State and regionally rare plants and
plant communities found in surrounding smaller wetlands of the Allegheny
Plateau highlands. Information is presented below on the important habitats and
plant species (including exotic and invasive species) present on the refuge. This
section ends with a discussion of regional trends for important habitats.

The early explorers to Canaan Valley colorfully reported entering a tangled mass
of impenetrable spruce forest and rhododendron swamp. Historical deseriptions
of the area included statements of extensive laurel thickets, large dead trees
covered in moss, and dense conifer forests. Other visitors more
quantitatively wrote of an area which included Canaan Valley, “that
nowhere else in the United States are now existing denser forests
than those of black [red] spruce in the belt of country 100 miles

in length and from 10 to 20 in breadth” (Rives 1898). Red spruce,
eastern hemlock, and yellow birch were the principal canopy species,
and rhododendron grew in dense “brakes of great extent.” Mosses,
lycopodiums, and occasionally wood sorrel and trilliums formed a
sparse ground cover. Open glades, presumably of grasses, sedges,
and forbs, followed the serpentine stream corridors on the valley’s
floor.

Severe ecological disturbances to the area’s forests occurred in
the late 1800s and early 1900s. Logging began in the Canaan
Valley area around 1885, and continued until the 1920s (Carvell
2002). Following this clearcutting, lands in the valley were
exposed to human-induced wildfires, some accidental, others
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for the purposes of clearing the land of slash and facilitating hunting and
agriculture. These unregulated, uncontrolled, and unmanaged fires burned off
topsoil and obliterated underlying seed sources, thus drastically altering the
plant communities in the valley for decades to come. Erosion also removed the
accumulated soils, therefore slowing the revegetation of the slopes and wetlands.
Settlers converted the former forest land to pasture. In the mid-1900s, farmers
converted some pasture to crops. Each of these land uses is represented within
the refuge, and current community types reflect their history.

Canaan Valley lies within the Allegheny Mountain section of the Central
Appalachian broadleaf forest-coniferous forest-meadow province (Bailey et al.
1994). Habitats on the refuge include freshwater wetland (34 percent, 5,407 acres),
open water and riverine (1 percent, 166 acres), and upland (65 percent, 10,481
acres). We grouped all the habitats on the refuge into three broad habitat types:
wetlands, upland early successional habitat, and upland forest. Within some

of these broader habitats types we have tiered out finer habitat types. Under
wetlands, we have shrub wetlands, herbaceous wetlands, and open water. Under
early successional habitats we have shrubland, old field, and managed grasslands.
Under upland forest we have northern hardwood forest and conifer (spruce)/
mixed forest. See Table 3.7 of the broad habitat types and their associated finer

habitat types.

Table 3.7. Habitat types within the current refuge acquisition boundary.

Habitat Type

NVCS' Association

Acres owned by
the refuge*

Acres not owned
by the refuge

Freshwater Wetlands

Forested Wetlands
(conifer, deciduous)

Balsam fir—black ash swamp

Balsam fir—oatgrass swamp

Balsam fir—winterberry swamp

Red spruce—yellow hirch-mannagrass swamp
Red spruce-hemlock—rhododendron swamp
Quaking aspen swamp

412

102

Shrub Wetland
(shrub swamp /mixed,
speckled alder, spirea)

Blueberry—bracken fern shrub swamp

Bushy St. John’s-wort shrub swamp

Chokeberry—wild raisin shrub peatland

Meadowsweet shrub swamp

Silky willow shrub swamp

Speckled alder shrub swamp

Speckled alder—arrowwood shrub swamp Steeplebush shrub
swamp

3,187

658

Herbaceous Wetland
(peatland, wet meadow,
sedge meadow)

Cottongrass fen

Silvery sedge fen

Threeway sedge fen
Nodding sedge fen—prickly bog sedge seep
Star sedge fen

Lake sedge fen

Beaked sedge fen

American bur-reed marsh
Bluejoint grass wet meadow
Woolgrass wet meadow
Tussock sedge wet meadow
Rice cutgrass marsh
Softstem bulrush marsh
Goldenrod wet meadow

1,905

288

Open Water/Aquatic
(ponds, streams, river,
otherimpoundments)

Water

166

43

3-18
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Habitat Type NVCS' Association Acres ;‘;‘;’;‘;1 by A‘L’:fh'?r‘e‘;n‘gfd
Upland Early Successional
Meadowsweet shrubland*
Shrubland p
(upland mixed shrub) g;ﬁgg St. John's-wort shrubland* 859 470
0Old field Goldenrod-sheep fescue/oat grass—bracken fern*
(upland old field/ Successional old field meadow* 2,536 1,350
meadow) Hawthorn savannahs*
Managed Grasslands 512 6
Upland Forest
Central Appalachian northern hardwood forest
Central Appalachian hemlock—northern hardwood forest
P(?rretgf m Hardwood Yellow birch / eastern rough sedge—marsh blue violet/ wavy-leaf 6.403 5 401
. moss sloping forested seep ! !
(Upland deciduous) Rough sedge seep
Black cherry toe slope forest and woodland*
Conifer (spruce)/ Mixed E)erg:tpruce—yellow birch / mountain holly / bazzania / hypnum
Forest ; 214 430
. . Red spruce—yellow hirch—black cherry forest
(Upland conifer/mix) Red spruce / mountain laurel-menziesia rocky woodland
TOTAL 16,194 8,748

NVCS1-National Vegetation Classification System
*Provisional community names for types without NVCS matches.

Freshwater Wetland
Habitat

The wetland complex in the Canaan Valley represents the most significant
wetland area in the State. An estimated 8,475 acres of wetland occur in the
valley, of which the refuge currently protects 5,573 acres or 66 percent of all
wetland habitats, including water, herbaceous, and woody wetlands, within the
Canaan Valley watershed. According to previous work by the WVDNR, the
wetlands of Canaan Valley represent almost 30 percent of the total wetland
acreage in the State (Evans et al. 1982). The majority of the refuge wetlands
occur in the Main Tract and Big Cove, draining the Little Blackwater River,
Glade Run, Sand Run, and the Blackwater River. In the southern end of the
refuge, the Herz, Cortland, Orders, Freeland, Cooper, and Reichle Tracts

support wetland communities.

The wetland communities in Canaan Valley are diverse. A mosaic of shrub
swamps, peatlands, and wet meadows provide habitat to a variety of passerines,
shorebirds, waterfowl, amphibians, reptiles, and mammals, including alder
flycatcher, northern harrier, swamp sparrow, southern bog lemming, Indiana
bat, black ducks, American woodcock, snipe, American bittern, and Virginia rail.
Recent dragonfly surveys have documented several rare species in West Virginia
including the delta-spotted spiketail, comet darner, Hudsonian whiteface, ski-

tailed emerald, and whiteface meadowhawk.

Similar to the upland habitats, the wetlands of Canaan Valley are reported to have
been dominated by spruce forests prior to the late 1880s. Remnant stumps and
roots visible in the peatlands and others uncovered in a soil study support these
accounts. Rives (1898) reports open glades, presumably of grasses and forbs, in
the valley bordering streams and rivers. Beaver activity may have kept glades

open and successional habitat available.
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Shrub Wetland

Accompanying the logging activity was the building of railroad and road grades
crossing the valley floor. These grades were elevated above the wetland by
piling rock and debris into the wetland, creating impoundments and altering the
hydrology of the valley. Many of these grades are still acting as impediments to
water flow, and plant communities can vary significantly from one side of the
impoundment to the other.

Prior to refuge acquisition of the Main Tract, use of the wetlands was open to the
public and largely unregulated. A yearly event during the 1980s, the Blackwater
100 attracted thousands of spectators and all-terrain vehicles, motocross, “mud-
buggy”, and “bog-truck” riders for races and events in the wetlands. These
activities removed vegetation, peat accumulation, and soil in the high-use areas.
Vegetation is regrowing in some areas; other locations remain eroded and
unvegetated. Some of the tracks or pathways have become channelized and act as
barriers to surface water flow.

Beaver are active in Canaan Valley. Abandoned ponds succeed to vegetated
habitat, and woodlands and shrublands in the wetlands near active ponds are used
for foraging. This cycle of succession continuously, albeit slowly, alters wetland
habitats in the valley.

The bottomland communities are shrub wetlands, herbaceous wetlands, and
forested wetlands. The shrub wetland communities (alder, spirea, and other
species) in the valley have been reported to be the fourth largest in the eastern
United States, exceeded only by sites in Kentucky, Vermont, and Maine
(Vogelmann 1978).

Shrub wetland communities in Canaan Valley primarily include speckled alder
swamps, spirea thickets, and mixed shrub swamps. Speckled alder is one of the
dominant shrubs in Canaan Valley, covering approximately 14 percent of the
refuge wetlands. Alder is valued for the habitat it provides to American woodcock
and other species using early successional habitat. Alders in mature stands reach
3-4 meters in height, and approach 10 em in diameter. The understory and ground
cover of the alder stands appears to depend upon the hydrologic regime and soil
and water acidity. In the circumneutral alder stands, a diversity of herbaceous
plants can be found, including manna-grasses, arrowleaf tearthumb, and Jacob’s
ladder, a State species of concern. Accompanying the alder in the canopy are

red spruce, yellow birch, balsam fir, and black ash. Balsam fir and black ash are
considered rare in West Virginia. Nutrient-poor stands of alder may contain

wild raisin, winterberry holly, and elderberry in the shrub layer. Sedges, bog
goldenrod, sphagnum and haircap mosses occur as ground cover. Although
abundant in Canaan Valley, the occurrence of rare species in these shrublands and
the wetland character of the shrublands, classifies these habitats as rare (Fortney
et al. 2005).

Typical alder swamps in Canaan are seasonally to semi-permanently inundated,
holding standing water for most of the growing season. The stands border the
major streams of the valley, including Glade Run, the Little Blackwater, the
North Branch of the Blackwater, and the headwaters of the main stem of the
Blackwater River.

In the 1970s, WVDNR biologists experimentally planted a stand of alder, in an
area known as the potato field. Seed for the planting was collected from Canaan
Valley and grown at a nursery in Parsons, Tucker County (Walt Lesser, personal
communication). More recently, refuge staff experimented with cutting a % acre
patch of alder to observe the root sprouting potential for regenerating alder
stands. Staff also collected alder seed from the refuge. The U.S. Department

Canaan Valley National Wildlife Refuge Comprehensive Conservation Plan



Vegetation and Habitat Resources

of Agriculture’s Plant Materials Center in Alderson is growing the seed, which
refuge staff has begun to transplant onto the refuge to increase the succession
rate of wet meadows into shrubland habitat more suitable for priority migratory
bird species.

Meadowsweet spirea forms dense thickets covering over 452 acres of the refuge.
Steeplebush spirea forms a rarer plant community type, of a few acres. These
thickets are more frequent in the southern and western wetlands in the valley.
Spirea may form pure stands or mix with willow and alder. Often impenetrable
and growing to two meters, spirea stands have very little vegetation in the
understory. Fortney suggests that the spirea stands have developed on poorly
drained abandoned meadows, quadrupling in area since 1945 (Fortney 1997).

The largest wetland plant community is shrub swamp of a diversity of species,
comprising nearly 1,943 acres, or 35 percent of the total wetland acreage of the
refuge. The species of these shrublands are Glade St. Johnswort, chokeberry,
wild raisin (a viburnum), arrowwood viburnum, blueberry and huckleberry,
mountain laurel, and willow. The wetland surrounding the confluence of the Little
Blackwater and the Blackwater Rivers is predominately mixed shrub swamp.

The wetland communities, chokeberry and blueberry, are considered a rare
habitat type in the Allegheny Mountain ecoregion (Fortney et al. 2005). These
communities may be mixed with the viburnums, and typically occur over
peatlands or, in less saturated conditions, over dewberry and haircap moss. Glade
St. John’s wort is a low shrub that grows along streams and in adjacent poorly
drained to saturated low fields. It may be found mixing with velvet-leaf blueberry,
and with forbs such as bog goldenrod, grass-leaved goldenrod, and sedges.
Willows typiecally grow in more nutrient-rich, saturated soils near flowing streams
and seeps.

Herbaceous Wetland Herbaceous wetland habitats in Canaan Valley include both peatlands and wet
meadows and comprise 1,883 acres on the refuge. Peatlands are acidic fens
receiving drainage and nutrients from surrounding mineral soils. Two general
types of peatlands are recognized: those dominated by sphagnum and those
dominated by haircap moss. Forbs (bog goldenrod, yellow bartonia), grasses and
sedges (cottongrass, white beakrush), and dwarf shrubs (cranberries, creeping
snowberry, blueberry, chokeberry) may also occur. The accumulation of mosses
creates small mounds in a hummock and hollow micro-topography. The deep
organic soils of the peatlands are seasonally to semi-permanently inundated. As
a wetland community rarely occurring in the ecoregion outside of Canaan Valley,
Fortney et al. (2005) classify peatlands as rare habitats.

The refuge supports 566 acres of peatland, 10 percent of the total refuge wetlands.
The largest contiguous peatlands occur in the north-central wetland on the Main
Tract between Glade Run and the Little Blackwater River, and adjacent to the
west side of Middle Ridge north of the Blackwater River.

Wet meadows are low-level expanses of sedges, grasses, rushes, or forbs that are
seasonally inundated. On the refuge, over 1,317 acres are characterized as wet
meadow, making it the second most dominant wetland habitat type after shrub
wetlands. Wet meadows are classified by their dominant species. Sedge, rush,
and bulrush are the most common dominants. Several species are common in
these communities: common rush, bluejoint grass, manna-grass, rice cutgrass,
Scirpus atrocintus, S. macrocarpon, S. atrovirens, Carex folliculata, C. stricta,
C. scoparia, C. lurida, and C. vulpinoides. Cattails, and a variety of other sedges,
bulrushes, and rushes also occur. Common forbs are bog goldenrod, marsh St.
John’s wort, bugleweed, narrow-leaf gentian, and dewberry.
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Forested Wetland

Wet meadows are interspersed between other community types, creating a mosaic
of types. They most frequently border streams and drainages and are transition
communities between the uplands and shrub wetlands. One of the largest
contiguous wet meadows on the refuge can be found on the Herz Tract.

Bluejoint grass forms dense colonies, often excluding other species. These wet
meadow community types are considered rare by Fortney et al. (2005) because of
the rarity of wetlands in the Allegheny Mountain Section ecoregion and because
several of the species occurring in the wet meadows are West Virginia species of
special concern.

Forested wetland communities include deciduous and coniferous wetland forests,
as well as a small amount of planted pine plantation. Together these communities
make up 347 acres of refuge habitats. Deciduous wetland forests are of two
types. Quaking aspen groves are found in the Bearden Flats and Glade Run
wetland complexes, and mixed hardwood communities are found on riverside
terraces of the Blackwater River and Sand Run. These hardwood forests are
typically dominated by black cherry, yellow birch, and red maple. Hemlock, red
spruce, and alder occasionally accompany this mix of species. In many ways this
habitat resembles the upland deciduous forest—black cherry groves in overstory
composition. The shrub layer and ground cover however, are typically more
diverse and reflect the poorly drained to seasonally saturated soils.

Quaking aspen groves are colonies of even-aged, often mature, aspen, and are
considered rare by Fortney et al. (2005). Spirea, manna-grasses, and goldenrods
are typically found in the understory. Regeneration of these groves is not
naturally occurring. Natural regeneration of aspen does seem to be occurring in
the northeastern wetlands of Big Cove. Refuge staff is actively managing aspen
stands to stimulate sapling growth to provide early successional habitat.

Compared to the reports from the late 1800s of the extensive red spruce forests
throughout the valley, a small portion of the wetland is currently forested with
red spruce, eastern hemlock, or balsam fir. Today 2 percent, or 132 acres, of the
refuge wetlands are coniferous forest, and Fortney et al. (2005) list these habitat
types as rare because of their current paucity within the Allegheny Mountain
Section or because they contain rare plant species. These forests occur on low-
lying sections of Freeland and Cooper Tracts, and along the major riparian
corridors such as the Blackwater River through Middle Ridge.

Red spruce, balsam fir, and eastern hemlock are the dominant species in this
forest type. Red maple, black ash, serviceberry, black cherry, yellow birch

and mountain ash are co-dominants. During the past ten years, the population

of balsam fir has declined due to an infestation of the balsam woolly adelgid.
Additional mortality is caused when beaver flood low-lying stands of fir. The most
extensive stand of balsam fir, on Freeland Tract, is less than half of its size ten
years ago. Deer browsing eliminates many of the naturally regenerating balsam
seedlings. In an effort to perpetuate balsam fir on the refuge, staff and volunteers
plant balsam seedlings grown from Canaan Valley stock. Deer exclosures protect
the seedlings from browsing.

Red pine-planted forests occur in two locations in Canaan Valley refuge. The first
location is on the Main Tract adjacent to the Blackwater River upstream from
the mouth of the Little Blackwater River. The second plantation is on Herz Tract
adjacent to the Blackwater River downstream from the Old Timberline bridge
crossing. The history of these plantings is unknown, and they do not appear in
aerial photographs from 1968, indicating they are less than 40 years old.
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Open Water/Aquatic Two types of open water habitats oceur in Canaan Valley. Riverine habitat totals

Habitats approximately 72 acres and beaver ponds and other open water currently total 93
acres. Fluctuations of beaver pond habitat are natural and directly related to the
abundance of beaver and available habitat on the refuge. The Blackwater River
and its tributaries are often deep-channeled, serpentine, meandering streams
of the valley floor. Impoundments are either natural (beaver ponds) or manmade
(settling ponds). On the land currently managed by the refuge, the impoundments
are active and abandoned beaver ponds. The acreage of beaver ponds fluctuates
almost yearly with changes in beaver activity. Snapping turtles, mink, river
otters, muskrat, and a variety of ducks, fish, marsh birds, and other mammals use
these open water habitats.

The Blackwater River in Canaan Valley remains free-flowing. Sedimentation
from logging and construction in the valley, unmaintained sewage treatment
systems, and atmospheric pollution are the major sources of degradation to the
water quality. The river is stocked with non-native brown and rainbow trout.
Native brook trout spawn in several streams flowing into the Blackwater River.

Most of the river channels in Canaan Valley

are low gradient meanders through the valley’s
wetlands. In these areas the rivers and streams
cut deep, soft bottom channels. In the low-lying
areas, streams are buffered by wetland habitats
such as wet meadows, alder and other shrub
thickets, and forested wetlands. The river’s main
stem takes on another character as it divides
Middle Ridge, widening and flowing over a rocky
shallow bottom. Steeply sloped upland mixed and
deciduous forests border the river in this stretch.

A multitude of active, abandoned, and relict
beaver ponds provide open water and emergent
habitat. Some beaver ponds visible on 1945 aerial
photos are now wet meadows or shrub thickets
while others still retain water. Because of these
varying stages of activity and abandonment,

the ponds provide a diversity of habitat, from
shallow to deep, from still water to flowing, and a
shifting set of plant communities adapted to these
conditions.

As the beavers exploit woody vegetation for
forage and construction, rare or important plant
populations may be threatened. The refuge
provides a limited number of special use permits
to trap beaver in designated areas to prevent loss
of important habitat types. Other communities,
such as the rare Sparganium chlorocarpum
marsh, are early successional in old beaver ponds
and depend upon the beaver activity followed by
Boardwalk, Canaan Valley National Wildlife Refuge abandonment to occur.

Marquette Crockett/USFWS

Upland habitat consists of lands not inundated by water except during
catastrophic events. Upland habitats in Canaan Valley refuge include the early
successional and upland forest habitats in Table 3.7: northern hardwood forest,
conifer (spruce)/mixed forest, managed grasslands, old field, and shrubland. The
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Upland Early Successional
Habitat

upland areas of the refuge border the wetlands to the west and east, and occur on
a low sandstone ridge extending into the center of the valley from the south. The
forests provide nesting habitat for forest-interior songbirds, more general forest
songbirds (including brown creeper, black-billed cuckoo, veery, hermit thrush, and
wood thrush), and ruffed grouse. White-tailed deer, black bear, fisher, northern
watershrew, red-backed and mountain dusky salamanders, and a variety of other
reptiles, amphibians, and mammals use the upland habitats of the refuge. The
upland spruce forests provide specialized habitat for saw-whet owl, yellow-rumped
warbler, blackburnian warbler, snowshoe hare, the West Virginia northern flying
squirrel, and the threatened Cheat Mountain salamander. The grasslands near
the valley floor host grassland bird species such as bobolink, Henslow’s sparrow,
grasshopper sparrow, eastern meadowlark, and savannah sparrow. Adjacent
shrublands interspersed with grass-forb meadows host nesting field sparrows,
chipping sparrows, and vesper sparrows.

Much of this upland is believed to have been part of the former expanse of red
spruce forest. Early records describe the forest composition variously as also
containing eastern hemlock, black cherry, and American beech. Spruce budworm
or other infestations may have periodically killed swaths of the upland forests,
making them more susceptible to lightning-strike fires or blow-downs from
storms. Otherwise, large-scale disturbances prior to European settlement are
expected to have been minimal.

Logging, initially for the red spruce and eastern hemlock, and in a second wave

of more recent cutting for black cherry and other hardwoods, combined with
agriculture and recreation uses has altered the composition and structure of these
upland habitats. Following the logging of the early 1900s, the more gradual slopes
of Cabin, Canaan, and Brown Mountains, and smaller ridges were cleared for
pastureland and some later plowed for crops. These lower elevation “toe slopes”
remain generally un-forested, as grasslands and shrublands.

Managed Grassland

Refuge staff manages several former pastures as open grasslands, primarily for
grassland bird breeding habitat. Prior to refuge acquisition, these fields were
actively managed by the landowners as pasture and hayfields. These fields occur
near the valley floor and on low broad ridges in the southern tracts of the refuge.
Refuge fields are kept open by mowing, haying, or prescribed burning to slow the
succession of forbs, woody shrubs, and trees into the fields. The dominant species
of these fields are introduced cool-season grasses, including sweet vernal grass,
orchard grass, velvet grass, and timothy. Reed canary grass is invading some of
the fields and is controlled by herbicide spraying.

Old-Field

Similar to managed grasslands, old-field grasslands and grass-forb meadows are
former pastures that have not reforested. However, these meadows were typically
taken out of active management over 40 years ago, when they were purchased by
the power company. The old-field community type is the second-most dominant
type on the refuge, occupying approximately 15 percent of the refuge. These
habitats occur on the lowest slopes and forest openings of Cabin and Brown
Mountains, the northern and eastern perimeter of Middle Ridge, and along the
eastern edge of the Blackwater River south of the confluence with the Little
Blackwater River.

Poverty oat grass, deer tongue grass, bracken fern, hay-scented fern, wrinkle-

leaf and grass-leaf goldenrod, and flat-top aster dominate these meadows.
Dense patches of the introduced sheep fescue occur in the north-eastern fields
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of the Main Tract. The meadows are broken by patches of Glade St. John’s wort
and blueberries. Hawthorns grow scattered throughout the meadows, creating
a savannah-like appearance. The lack of woody regeneration in these fields—
presumably former forest—after several decades of lying fallow, is notable.

Shrubland

In Canaan Valley, upland shrubland habitats occur on approximately 5.3 percent
of the refuge lands. These shrublands occupy low slopes adjacent to wetlands
transitioning to old-field grasslands or upland forests. The Herz tract supports
the largest contiguous patch of upland shrubland on the refuge.

Shrubland habitats include pure or nearly pure stands of Glade St. John’s wort,
mountain holly, or hawthorn, or mixed shrublands that include velvet-leaf and
upland low blueberries, arrowwood, and wild raisin. To provide singing grounds
for breeding American woodcock, refuge staff mows approximately 30 acres of
this habitat type on a rotational basis.
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Fall sunrise, Canaan Valley National Wildlife Refuge

Upland Forest Northern Hardwood Forest
Upland deciduous forests, including northern hardwood forests, are the primary
cover of the Allegheny Mountain Section ecoregion in West Virginia (67 percent;
NRAC & WVCFWRU 2000). In Canaan Valley, northern hardwood forest
is currently the predominant forest type occurring on over 6,403 acres. The
northern hardwood forest community type also includes black cherry groves,
upland aspen groves, and the unvegetated balds and ridges that occur within
the forests.

Within northern hardwood forests, American beech, sugar maple, black cherry,
and yellow birch are important ecanopy species. White ash, American basswood,
hemlock, and red maple may also occur. Ground cover in some areas is dominated
by hay-scented and New York ferns. In areas without these rhizomatous
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ferns, lycopodiums, or spring ephemerals such as Jack-in-the-pulpit, trillium,
Dutchman’s breeches, wild leeks, and violets occur.

Prior landowners logged the northern hardwood forest beginning in the 1980s.
Some tracts were logged as recently as 2001. Tables 3.8 and 3.9 list the volume and
species of hardwoods removed during two of the most recent timber sales prior to
refuge acquisition of the property (Scott Sidle, personal communication).

Table 3.8. Species and volume of hardwoods removed during 1998-2001 by Allegheny Power.

Species Volume, International Scale (board feet) % of Total
Sugar Maple 391,000 5
Red Maple 2,058,000 28
Black Cherry 3,980,000 55
Ash 45,000 0.5
Yellow and Black Birch 27,000 0.5
Beech 262,000 4
Aspen 483,000 7
Total 7,246,000 100

Table 3.9. Species and volume of hardwoods removed during 1995-1997 by Allegheny Power.

Species Volume, International Scale (board feet) % of Total
Black Cherry 9,297,000 63
Sugar Maple 1,473,000 10
Red Maple 982,000 7
Basswood 783,000 5
White Ash 1,340,000 9
Other 920,000 6
Total 14,795,000 100
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Black cherry groves occur on 250 acres, typically on the low slopes near the valley
floor. Black cherry (Prunus serotina) is the most important species in these
groves, often occurring as pure stands. Red maple, serviceberry, quaking and
big-tooth aspen may also occur, but infrequently. Club mosses, poverty oat grass,
and blueberry are the dominant ground cover species. Upland quaking and big-
tooth aspen groves account for approximately 6 acres of the northern hardwood
forest community type. Goldenrods, bracken ferns, and oat grass compose the
understory. As an early successional community, the aspen groves are being
replaced by northern hardwoods. In order to regenerate aspen stands by root
sprouting for early successional species such as woodcock, refuge staff has cut
stands of upland quaking aspen. Fortney et al. (2005) consider both black cherry
and quaking aspen groves rare community types because of their infrequent
occurrence elsewhere in the Allegheny Mountain Section ecoregion (see below for
an explanation of rare habitat types).

Upland balds occur on the high shoulder slopes of Cabin Mountain and continue
outside of the refuge, to the east, ending at the eastern continental divide
(Allegheny Front). These open grassy habitats and dwarf shrublands are
dominated by mountain oat grass, wavy hairgrass, and upland low and lowbush
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blueberries. Fortney et al. (2005) consider this habitat type rare, and expect
the open, unforested condition to persist because of extreme temperatures and
damage to vegetation by wind, ice, and snow.

Conifer (Spruce) / Mixed Forest

Conifer (Spruce)/mixed forest habitats in Canaan Valley include the hardwood/
conifer mixed upland forests and conifer upland forests that occur on
approximately 1.3 percent of Canaan Valley refuge. This percentage is similar to
the 1.7 percent occurring within the Allegheny Mountain Section eco-region in
West Virginia (NRAC & WVCFWRU 2000). Red spruce and coniferous habitats
are believed to have been the dominant cover within the ecoregion prior to the
logging of the early 1900s. Forest communities included in this type are Central
Appalachian hemlock-northern hardwood forest, Central Appalachian spruce-
northern hardwood mixed forest, red spruce forest, red spruce-yellow birch
forests, and red spruce-hemlock-balsam fir forest.

The coniferous and mixed forests with a spruce component occur predominantly
on the refuge’s Kelly-Elkins tract near Cabin knob and Weiss knob on the slopes
of Cabin Mountain. A spruce-hemlock-hardwood mixed forest occurs to the

east of the Black Bear Woods housing development, adjacent to the wetlands of
Bearden Flats. Spruce is regenerating in the understory of deciduous forests on
the middle elevation slopes of Cabin Mountain, potentially converting these slopes
to spruce-dominated forests over time. A small upland balsam fir forest occurs
on the Cortland tract. Hemlock-northern hardwood forests typically border the
high gradient headwater streams of Cabin and Brown Mountains. The refuge

is actively working on red spruce ecosystem restoration through planting and
experimental spruce release projects.

There are approximately 4,300 acres of rare habitat within Canaan Valley refuge,
as defined by Fortney et al. (2005). The authors of this study defined rare plant
communities as those having at least one of the following characteristics:

1) At least one dominant or co-dominant species with a limited distribution in the
Allegheny Mountain Section of West Virginia.

2) The community in question must occur in a habitat type that is considered to
have a limited or restricted distribution in the Allegheny Mountain Section
(e.g. a wetland or grass bald).

3) The plant community type may be common, but it typically supports one or
more rare plant species. Because of the overall limited area of wetlands in the
un-glaciated Plateau, one the principal factors used to asses rarity was the
occurrence in wetlands.

Forests are the dominant cover, over 80 percent in the Allegheny Mountain eco-
region (NRAC & WVCFWRU 2000). Wetlands cover 4 percent. By Fortney’s
definitions, because wetland types are uncommon in the Allegheny Mountain
Section of West Virginia, most of the wetland types in Canaan Valley are rare.
Appendix A lists the rare plant communities on the refuge.

Canaan Valley is recognized as having at least 583 plant species (Fortney 1975). A
list of recently observed plant species on the refuge can be obtained by contacting
the refuge. Forbs and creeping shrubs are the most abundant group of plants
from this list, with 229 species. Graminoides (grasses, sedges, rushes, and their
allies) are the next most abundant, with over 130 species. The number of species
of ferns and fern allies is 35, and trees and shrubs is 89. Sedges (Carex sp.) are
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the most abundant genus of plants, with 46 species. See Habitats and Vegetation
Communities, above, for examples of plant species found in various habitat types.

There are no Federally listed threatened or endangered plant species on the
refuge. The refuge, however, does provide habitat for many rare plant species that
are tracked by the WVDNR Heritage Program and listed as critically imperiled,
imperiled, or vulnerable. These plants are considered to be State species of
concern. This designation does not provide Federal protection but indicates

that the species is unique and/or rare enough to merit special consideration by
WVDNR.

Botanists have recorded 73 State species of concern in Canaan Valley. Most of
these species can be found in appendix A. The large size of Canaan Valley—10
times larger than other high elevation wetlands in the Allegheny Mountain
Section ecoregion—supports a diversity of habitats rare in the region. Thus, while
the valley is home to many State rare plants, few are considered rare throughout
their entire growing range outside of West Virginia. However, twenty-eight
species are listed as critically imperiled (S1) by the WVDNR Natural Heritage
Program. NatureServe and the network of Natural Heritage programs rank four
species (Appalachian blue violet, glade spurge, Appalachian oak fern, and Jacob’s
ladder) as globally vulnerable (G3), and none as globally imperiled (G1 or G2).

The cool, moist climate of the valley has maintained favorable growing conditions
for northern plant species following the last glaciation. Balsam fir represents one
of 109 plant species that have distinctly northern ranges but are able to persist in
the valley. Twenty-three of these species and varieties have been reported from
five or fewer locations in West Virginia (Hudgins and Scott 1988).

Exotic and invasive species are, so far, uncommon in Canaan Valley. An invasive
cattail and yellow flag iris are becoming more abundant in nutrient-rich stream
margins. Reed canary grass forms dense cover in poorly drained fields and
substitutes poor-quality habitat for breeding grassland birds. For five years,
refuge staff has controlled reed canary grass in an important grassland bird field
by mowing and spraying.

Multiflora rose, autumn olive, barberry, and exotic pasture grasses are relicts

of the agricultural and homestead use of the area. None are widespread, though
multiflora rose is abundant in localized patches. Purple loosestrife, garlic
mustard, Japanese stilt grass and Japanese knotweed grow nearby the refuge.
Staff has hand-pulled garlic mustard yearly since 2005 and has sprayed multiflora
rose with herbicide yearly since 2004 to control their spread in the area.

A total of 30 species of fish occur in the rivers, streams, and beaver ponds of the
refuge and the Blackwater River drainage (Cincotta et al. 2002). Of these, 20 are
native species and 10 are introduced non-native species. Historically it is likely
that fish diversity in the Blackwater River headwaters area of Canaan Valley
was limited due to the interruption and habitat barrier of Blackwater Falls,
approximately 6 miles downstream from the refuge. These falls present a 65
foot vertical impasse which prevents migration of fish upstream into the Canaan
Valley watershed. Fisheries resources were impacted greatly in the early 1900s
as a result of timber removal and acid mine drainage. Fish species known or
thought to occur in Canaan Valley are listed in appendix A. A list of the refuge’s
known and expected vertebrate species can be obtained by contacting the refuge
or on the refuge website online at http://www.fws.gov/canaanvalley/CVNWR-
vertebrates.html.
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Four fish species once found in the Blackwater River drainage are now considered
extirpated. These include the blackside dace, fantail darter, northern hogsucker,
and river chub. These four species were considered native but possibly introduced
to the Blackwater watershed. No recent surveys have documented these species
on the refuge (Cincotta et al. 2002).

It is thought that many of the fish present in the valley occur as a result of either
accidental angler releases or WVDNR introduced game species. Historical
records indicate that brook trout were abundant in the Blackwater River before
logging occurred. However, as railroads were extended into the valley, fires and
sedimentation reduced water quality. As a result, brook trout disappeared from
the main stem of the Blackwater River (Zurbuch, 2002). Other species thought to
occur historically in the Blackwater include creek chub, bluntnose minnow, white
sucker, stoneroller, Johnny darter, greenside darter, mottled sculpin and redside
dace (Zurbuch 2002).

The first recorded fish stocking of the Blackwater River occurred in 1909 near
Davis and consisted entirely of rainbow trout. Brook trout were also stocked near
this location in 1910. By 1925 the WVDNR recorded stocking 30,000 brook trout
in the Blackwater River and its tributaries (Zurbuch 2002). Stocking currently
occurs at two locations on the south end of the refuge by the WVDNR (Blackwater
River on Route 32 and Blackwater River on Timberline Road). Fish currently
stocked in the Blackwater River are primarily brown trout and rainbow trout.

The WVDNR stocked largemouth bass in beaver ponds in the valley in at least
1963 and 1964 (WVDNR 1964). Since the refuge has been established, no bass
stocking on refuge property has occurred.

About 20 large ponds currently exist but their capacity to support fish habitat

is unknown. No inventory has been conducted to determine what existing
beaver ponds still contain fish. Reports from anglers indicate that rock bass and
largemouth bass are caught in beaver ponds receiving water from Glade Run on
the east side of the refuge and the Blackwater River on the west side. Sunfish
species such as bluegill and pumpkinseed are also reported from these ponds.

Brook trout are the only native salmonid to the Blackwater River. Naturally
reproducing brook trout populations exist in several small cold streams that

flow into the Blackwater River. Although no refuge-wide survey has been
accomplished, populations of brook trout are known from Idleman’s Run,
Freeland Run and Yokum Run. There are historical documentations in the Little
Blackwater River, North Branch, Flag Run and two other small tributaries in the
valley. Additionally, some limestone springs have been noted with brook trout on
the south end of the refuge.

A survey of Freeland Run in 2001 by WVDNR found 18 brook trout and 17 brown
trout in a 250 foot section of the stream. Both species were found primarily as
young of the year fish and indicating successful spawning and recruitment of both
species. Brown trout likely inhibit habitat expansion by the native brook trout and
are present in high concentrations in areas such as Freeland Run. A survey of
Idleman’s Run in 2008 by WVDNR found over 60 brook trout in a 350 foot section
of stream. However, these trout were separated into three disjunct areas of the
stream due to low water flows, partially caused by an upstream water diversion.

Redside dace, a rare medium sized minnow has also been found on the refuge.

This species is listed as a State species of concern (S1S2) and is known from only
9 localities in West Virginia (Stauffer et al. 1995). Historic records document this
species occurring in Freeland Run, Sand Run and the North Branch. Records of
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this species in the 1940’s and 1950’s were apparently common in Canaan Valley
occurring in small tributaries as well as the main stem of the Blackwater River
(Cincotta et al. 2002). However surveys by the WVDNR in recent years have
found this species only in Freeland Run and only one individual was found. It is
possible that habitat alteration from development and other land use practices
have degraded stream conditions precluding redside dace.

The refuge supports a diversity of wildlife in forest, meadow, riparian and wetland
habitats. A total of 286 species of fishes, amphibians, reptiles, mammals and

birds are known or expected to occur in the Canaan Valley. Much of the wildlife

is typical of the West Virginia-Pennsylvania highlands border region. Commonly
observed species include white-tailed deer, raccoon, black bear and Canada goose.
However, the high elevation and large amount of wetlands provide habitat for
some species more typical of northern latitudes such as the fisher, saw whet owl
and Wilson’s snipe. The land is managed and protected to maintain biological
diversity and to protect and benefit threatened and endangered species and
resident and migratory birds. There have been wildlife studies in the Canaan
Valley prior to acquisitions by the Service but most are currently unavailable.

A list of the refuge’s known and expected vertebrate species can be obtained

by contacting the refuge or on the refuge website online at http://www.fws.gov/
canaanvalley/CVNWR-vertebrates.html.

Although limited, the refuge provides an important contiguous wetland habitat

for breeding and migratory waterfowl in West Virginia. Migratory birds are seen
moving through the area in March-April and August-October. Common migratory
waterfowl include divers such as lesser scaup, ring-necked duck, bufflehead,
hooded merganser and dabblers such as green-winged teal and blue-winged teal.

The refuge has small numbers of breeding waterfowl including American black
ducks, mallards, wood ducks, and Canada geese. Studies conducted from 1980
through 1993 found Canada geese, mallards, wood ducks, and black ducks to be
the most abundant waterfowl in Canaan Valley (Michael and Brown 2002). Of the
species present on the refuge, black ducks are the only species of management
concern. Listed by the WVDNR as a species of special concern (S2B: very rare
or imperiled) black ducks breed in secluded beaver ponds, oxbows, and wetland
areas, mostly in the northern portion of the refuge. Black ducks are also a Service
species of management concern covered by the North American Waterfowl
Management Plan (NAWMP) (ACJV1988) with population and management
objectives.

Canada geese were brought into the valley by the WVDNR beginning in 1967.
Between 1967 and 1971 a total of 65 geese were released in Canaan Valley
(Michael et. al. 1994). The program began through a transplant program to
encourage a local nesting population in the valley. Since that time, Canada geese
have been successful in nesting throughout the valley with flocks numbering over
300 birds. The geese are the only migratory flock in West Virginia, arriving in
Canaan Valley in the early spring and departing in November. At least some of the
geese have been reported wintering near Durham, North Carolina (Michael 1994).

The development of Timberline Resort, a residential community, and the Canaan
Valley Resort State Park golf course increased the available browse habitat which
has increased numbers of geese using the area. These developments may have
allowed goose numbers to increase since the 1980’s. Goose abundance increased
to a level causing Timberline residential community to initiate an active hazing
program to prevent goose use of the open water and grassland habitats within the
development.
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Waterbirds and Shorebirds  Waterbirds commonly observed on the refuge include great blue heron, green
heron, and American bittern. Great Blue and green herons were found to be the
most abundant waterbirds during surveys conducted from 1980 to 1993 (Michael
and Brown 2002). All but the great blue heron have been documented as breeding
birds on the refuge. In fact, the valley is the largest single breeding location in the
State for American bitterns (Mitchell 2006).

Rails are occasionally heard on the refuge. Breeding records exist only for
Virginia rail which has been documented in the upper Glade Run marshes and

in isolated cattail stands throughout the refuge. During migration, sora rails are
seen in some wetland areas around beaver ponds. King rails (Rallus elegans) may
also migrate through the valley; however, no recent records exist for this species
on the refuge.

Only five shorebirds are regularly seen on the refuge:
greater yellowlegs, spotted sandpiper, solitary sandpiper,
American woodcock, and Wilson’s snipe. Of these the
woodcock and snipe are common and breed on the refuge.
Spotted sandpipers are found during summer months and
likely breed along streams and beaver ponds on the refuge.
Greater yellowlegs and solitary sandpipers use the refuge
during migration in low numbers.

The refuge serves as one of West Virginia’s largest
concentration of woodcock and Wilson’s snipe. The

valley has been noted for a large woodcock migration in
the fall. Although dated, WVDNR reports that the fall
population of woodeock likely exceeds 2,200 individuals.
Resident numbers of woodcock have been estimated at 450
individuals.
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Wilson'’s snipe
Breeding woodcock surveys have been conducted at the south end of the refuge
since 1999. Average number of “peenting” males on the refuge has been 3.32
per route which exceeds the long-term State average of 0.52 males per route.
Although refuge routes are not chosen randomly and therefore can not be directly
related to standardized singing ground survey route data, the high response rate
on refuge routes likely indicates that the refuge is still important for breeding
woodcock in the State and region.

Woodcock habitat loss in the northeast is largely attributed to successional
changes in forest and open land and loss of agricultural land through urban
development. This holds true for Canaan Valley where open land has been
developed in recent years, grazing has decreased and early successional forest
cover has matured. Nonetheless, recent research found that the Canaan Valley
still contained the largest amount of quality habitat in the State (Steketee 2000).
The refuge conducts habitat management for woodcock including maintaining
singing ground habitat and improving early successional aspen and alder cover for
foraging and breeding habitat.

Wilson’s snipe breed on the refuge and it is one of the southern most breeding
sites for this species in the East. Snipe have a limited distribution in the State
and have been documented as breeders in only three locations including Canaan
Valley (Buckelew and Hall 1994). Although no large scale snipe surveys have been
conducted on the refuge, coincidental surveys of woodcock have documented snipe
breeding activity. Snipe are typically found throughout the northern portion of
the refuge during summer months in wetlands and around beaver ponds. Nesting
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snipe have been also documented in the refuges grassland management fields on
the southern part of the refuge.

At least 181 bird species have been recorded in Canaan Valley (Northheimer
2002). Migratory birds pass through the valley and have been well documented by
long term banding and monitoring along the Allegheny Front. Refuge landbird
point counts have documented a total of 104 species breeding on the refuge.
Almost one third of all species documented during landbird point counts are in the
sparrow family.

The refuge lies within Bird Conservation Region (BCR) 28; the Appalachian
Mountain Region, Physiographic Area 12. There are at least 25 species listed
within Physiographic Area 12 that occur or nest on the refuge. Of these at least 16
regularly breed on the refuge including golden-winged warbler, Canada warbler,
Henslow’s sparrow and scarlet tanager. Two of these species (Henslow’s sparrow
and golden-winged warbler) are also on the American Bird Conservancy “Green
List” of species with the highest continental conservation concern.

Raptors

A total of 15 raptor species have been documented on the refuge. Common Buteo
raptor species on the refuge include red-tailed hawk, broad-winged hawk, and
red-shouldered hawk. Both red-shouldered and broad-winged hawks are known
to nest in the valley. Rough-legged hawks winter in Canaan Valley hunting over
maintained grasslands in the southern end of the valley. Rough-legged hawks
are typically the most abundant Buteo on the refuge during winter, although
Christmas Bird Counts have documented occurrences of most others in the
surrounding area.

Northern harriers, a State species of concern, are a regular migrant during
spring and fall to the refuge. Records of harriers in June and July in the northern
portions of the refuge are fairly common; however, no breeding activity has

been documented and no known breeding records exist for northern harriers in
the State (Buckelew and Hall 1994). Harriers hunt over the expansive wetland
habitats in the northern portion of the refuge as well as grassland and wet
meadows in the southern portion.

Both turkey vultures and black vultures occur on the refuge. Turkey vultures are
common and have been documented breeding on both Brown Mountain and Cabin
Mountain in recent years. Black vultures mainly occur in the Blackwater Canyon
area and are only occasionally seen in the Canaan Valley.

American kestrels occur regularly in the valley, particularly in the southern end
associated with open grassland habitat. Merlin are occasionally observed on
refuge lands. Peregrine falcons have been seen in the valley but are considered to
be accidental. Both Cooper’s hawk and sharp-shinned hawk are relatively common
and breed on the refuge. Northern goshawk, a State species of concern, was
documented nesting near Sand Run in 1975. Although no recent nesting records
exist for this species in the valley, a nest was confirmed on Canaan Mountain in
2006. Recent observations of juvenile goshawks in the Freeland Run area and
Beall Tract have indicated that some refuge habitats are being continually used
by this rare northern species. Bald eagles regularly use the area during winter
months and golden eagles are occasionally seen on the refuge.

Nonpasserines

Species in this group are limited to only a few species and include hairy
woodpecker, downy woodpecker, yellow-shafted flicker, yellow-bellied sapsucker,
pileated woodpecker, belted kingfisher, and ruby-throated humming bird. All but
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the yellow-bellied sapsucker (a BCR species of concern) are known to nest on the
refuge.

Non-passerine species are mostly tied to wooded environments for foraging

and nesting. All but the ruby-throated hummingbird are cavity nesters. Only
the belted kingfisher is a wetland species, and it is often found hunting along

the Blackwater River or one of its many tributaries. Yellow-shafted flickers are
most common during migration when they are often seen foraging in grasslands,
woodlots, and edge habitats.

Passerines

There are 88 species of passerines known to occur on the refuge, out of which at
least 69 have nested. Many of these species are migratory; however Christmas
Bird Counts have documented at least 35 passerines on the refuge or within the
count circle. The refuge lies adjacent to a major fall land bird migratory route
over the Allegheny Front: it serves as the eastern continental divide. The oldest
continuously operated banding station occurs along the Allegheny Front which
was established by George Hall and the Brooks Bird Club in 1957.

The refuge’s diversity of habitats allows a wide variety of species to occur. Unique
habitats include wetland (open water, palustrine, shrub and forested) and high
elevation spruce and mixed spruce-hardwood forests. Refuge breeding landbird
surveys were established to develop a comprehensive list of breeding birds across
representative habitat types. Since one of the refuge’s unique qualities is the
extent of wetland habitat, many sampling points fall in and adjacent to wetland
habitat.

Based on results from breeding bird surveys from 1996 to 2008, the species with
the highest relative abundance is the common yellowthroat which comprised
approximately 8 percent of all landbirds recorded. Red-winged blackbird, red-
eyed vireo, savannah sparrow, field sparrow, and song sparrow all make up a
significant portion of the total species abundance on the refuge.

Land Mammals The refuge provides habitat for an estimated 50 species of mammals. Most are
considered year-round residents with the exception of migratory bats. The most
conspicuous mammal is the white-tailed deer which has reached high densities in
the southern portion of the valley including the refuge. Deer browse pressure is
heavy in the south end of the valley and likely a limiting factor to the regeneration
of several plant species, most notably balsam fir.

Wetland areas support populations of beaver, muskrat, and mink. River otter are
also found in small stream reaches such as Glade Run but are considered rare
on the refuge. Research conducted by Francl (2003) on the refuge found nine
species of small mammals in refuge wetland habitats. Two species documented,
the southern bog lemming and meadow jumping mouse are State species of
concern and tracked by the Natural Heritage Program. Except for the southern
bog lemming, other species documented in this study are considered habitat
generalists which may reflect the small size of wetlands studied rather than
depicting true small mammal wetland communities on the refuge (Francl 2003).
Another State species of concern, the eastern small-footed bat, was documented
along the Blackwater River in 2006 by refuge staff using acoustical survey
equipment.

Upland areas support species such as long-tailed weasel, bobcat, striped skunk,
red fox, grey fox, and black bear. The refuge supports small populations of
mammals more typical of northern climates such as fisher and snowshoe hare.
Species of concern include the southern water shrew, southern pygmy shrew, long-
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tailed shrew, meadow jumping mouse, Appalachian cottontail rabbit, southern
rock vole and the Allegheny woodrat. The Allegheny woodrat has a confirmed
record in Canaan Valley, but habitat for this species is considered limited on the
refuge. Historical records indicate that the Appalachian cottontail rabbit has been
documented in and around Canaan Valley, although no confirmed records exist for
the refuge.

The West Virginia northern flying squirrel has been successfully trapped and
monitored at one location on the refuge but is expected to range throughout

the higher elevations of the Kelly-Elkins Tract. Nest box surveys have found

nest material consistent with northern flying squirrel occupation in drainages
from 3,500 feet up to 4,200 feet on Cabin Mountain. One pregnant female was
documented in a nest box in mixed spruce-hardwood forest adjacent to an old road
bed in 2003. As an endangered species the West Virginia northern flying squirrel
was identified as a high priority in the State Wildlife Action Plan (WVDNR
2006). The species was also used as an indicator of quality spruce and mixed
spruce-northern hardwood forest habitat by the USF'S in their recent Forest Plan
(USFS 2006a). Since the squirrel was de-listed the Service is still committed to
monitoring refuge populations. The species is still considered a good indicator

of quality spruce and mixed-spruce hardwood forests and therefore remains as

a focal species for habitat management. The Service developed a Red Spruce-
Northern Hardwood Ecosystem MOU with multiple Federal, State, and NGO
partners. The vision of the MOU includes specifically to “...provide functional
habitat to sustain the viability of the West Virginia northern flying squirrel...”
(USFWS 2007b). As an active partner in the MOU, the refuge will still consider
the West Virginia northern flying squirrel a focal species.

Ten species of reptiles and 18 species of amphibians are known or likely to occur
on refuge lands. The most notable of these is the Federally threatened Cheat
Mountain salamander which occurs in high elevation spruce and hardwood forests.

Wetland areas provide habitat for pool breeding amphibians such as
wood frogs, spotted salamanders, and American toads. Many pool
breeding sites on the refuge are artificially created impoundments
or historical ruts in logging roads or rail grades. Two species of
frog reported in Canaan Valley but without recent documentation
are American bullfrogs and leopard frogs (Pauley 2002). The most
ubiquitous species of frog is the northern spring peeper which is
found throughout the valley in all wetland habitat types. Wetland
habitats with moss cover often provide habitat for four-toed
salamanders, however this species uses hardwood forests during the
remainder of the year.

Upland habitats such as high elevation spruce forests, mid and low-
slope northern hardwood forests and old field areas provide habitat
for most salamander species. Lungless salamanders (Plethodontidae)
are the dominant amphibians in the refuge’s forested habitats.

Cheat mountain salamanders are found in small pockets of high elevation mixed
spruce forest, but red-backed salamanders are the most common species in
refuge forests. Large salamander species in woodland habitats include Wehrle’s
salamander and northern slimy salamander.

Reptile species are poorly documented in Canaan Valley. Only one study indicates
an effort to inventory reptile species (Michael 1993) and no reptiles were
reported from his field investigations. Refuge staff observations have confirmed
the presence of 9 snakes, with two other species likely to occur. The timber

Canaan Valley National Wildlife Refuge Comprehensive Conservation Plan



Wildlife

rattlesnake may occur in higher elevations of the refuge but no observations have
been made to document its presence within the Canaan Valley watershed.

Two turtles have been confirmed on the refuge. The common snapping turtle is
apparently the most abundant species and is found throughout the refuge, mostly
associated with beaver ponds and oxbows. The eastern box turtle was originally
not known from Canaan Valley, but observations of two individuals (a male and
female) in 2005 and 2006 document its presence in the area.

Invertebrates Only a few studies have been conducted on invertebrates on the refuge. Two
inventories were conducted by Butler (1981, 1987) on Freeland Run for aquatic
invertebrates. The inventory was conducted as part of an evaluation of a
nearby sewage treatment facility. Butler noted a combined total of 22 species
representing 25 families of invertebrates (Butler 1988). Additionally it was noted
that over the sampling period, numbers of aquatic invertebrates were reduced
indicating that Freeland Run had been altered reducing its ability to support a
full diversity of aquatic life (Butler 1987).

A study of carabid beetles was conducted on the refuge in 1999 by the USFS. A
total of 98 species were collected during the study. Of this, 23 were new records
for the State (Davidson and Acciavatti 1999). This study documented 25 percent
of the recorded State invertebrate records oceurring in Canaan Valley. Freeland
Tract had the greatest diversity of carabid beetles as well as harboring 10 new
State records. These were species with more northern distributions and their
discovery on the Freeland Tract extended their known range distribution further
south in the eastern United States.

The refuge began a dragonfly and damselfly inventory during the 2005 field
season. To date a total of 14 species of damselfly and 33 species of dragonfly have
been collected from refuge tracts. While none of the odonate species collected on
the refuge are globally rare, at least 13 of the species are listed as State species
of concern. The diversity of odonates found on the refuge is remarkable and is an
indicator of wetland health and quality.

There are several invasive pest invertebrate species on the refuge. Balsam wooly
adelgid has infected most stands of balsam fir on the refuge and surrounding
areas. This aphid species has been known in Canaan Valley since at least 1993.
Most trees affected by the adelgid succumb within a few years. Additionally,
hemlock wooly adelgid has been found at the State Park where it has killed many
trees in a drainage area adjacent to the skilodge. This species of adelgid poses a
significant threat to riparian and forested wetland areas on the refuge.

One mussel species, the creeper (Strophitus undulates), has been found on the
refuge. This species was documented in 2000 in the Blackwater River on the
Beall Tract. Habitat for mussels may be limited to the areas of the river flowing
through Middle Ridge where river substrate may be more suitable. No surveys
have been conducted for the distribution of this species on the refuge or within the
Blackwater River drainage. Fingernail clam, a freshwater clam species, has been
found in Freeland beaver pond and several surrounding streams on the refuge.

Butterflies and moths have been sporadically surveyed on the refuge and efforts
are ongoing to further document these species. Monarchs and various swallowtail
and fritillary species are commonly seen. At least three State species of concern,
the Atlantis fritillary, the pink-edged sulphur and Harris’s checkerspot have been
documented on the refuge.
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A survey of land mollusks on the refuge began in 2007 as a part of a statewide
atlas project. While species collection and identification is still ongoing, 82 species
of land snails have been documented from the refuge, including one species,
Ventridens arcellus, which had not been collected from Tucker County in over
thirty years and is a classic high elevation species often associated with limestone
outcroppings. While the State rank of V. arcellus is currently under review, it is
probable that the species will be included on the State species of concern list as
an S1 or S2 species. Two snail species found on the refuge have been identified

as potentially new to science (Dourson 2009). Two slugs, one native and one
introduced, and at least two species of aquatic snails have also been documented
from the refuge during this survey. Land snail abundance and diversity can be
used as an indicator of forest and soil health.

European starlings occur most commonly at the south end of the refuge in
grassland and small woodlot habitats. As aggressive cavity nesters, they
undoubtedly compete with native species such as eastern bluebirds, house wrens
and tree swallows for available nest sites. Several non-native species of fish

have been introduced into the Blackwater River and tributaries. Many of these
introductions have occurred as a result of angler bait releases. As mentioned
before, both balsam and hemlock wooly adelgid have been documented on the
refuge.

The refuge provides habitat for one threatened and one endangered species.

The threatened Cheat Mountain salamander and the endangered Indiana bat
have both been documented on the refuge. The West Virginia northern flying
squirrel which occurs in refuge forests was de-listed as an endangered species in
September 2008. The

bald eagle, delisted

in August 2007, uses

the refuge during ¥
migration. Both

the West Virginia
northern flying
squirrel and the
bald eagle, although
delisted, remain
priority species for
Service protection
and management.

Both the Cheat
Mountain
salamander and
West Virginia
northern flying
squirrel have only
been documented

on Cabin Mountain
in the south eastern
portion of the refuge.
Both species require
high elevation

mixed spruce and
hardwood forests.
Cheat mountain
salamanders occurin  Bald eagles
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patchy distributions above 3,800 feet and are likely limited by alterations in forest
cover through historical unmanaged fires and logging activities. The smallest
population of the salamander occurs on Cabin Knob with a known occupied habitat
of only 0.5 acres. The largest known site on the refuge occupies at least 20 acres
closer to Bald Knob.

In 1967, the Federal Government listed the Indiana bat (Myotis sodalis) as
endangered because of declines in their numbers documented at their seven
major hibernacula in the Midwest (USFWS 2007a). At the time of their listing,
Indiana bats numbered around 883,300. Surveys in 2007 numbered the Indian bat
population at 513,000 bats which in a 9.4 percent increase over the 2005 estimate
and is also the highest estimate reported since systematic surveys began in the
early 1980s. The 2007 range-wide population increase is attributed to significant
population increases in Indiana, New York, Kentucky, and West Virginia (data is
available from the Service at hittp://www.fws.gov/midwest/Endangered/mammals/
wba/). More recent range-wide population estimates are not currently available.
However, the emergence of White Nose Syndrome in 2007 and associated
mortality in subsequent years has likely reduced populations of these bats in
affected areas, including New York, Vermont, New Hampshire and Pennsylvania.
With the discovery of White Nose Syndrome in Virginia and West Virginia in
2009, further mortality is likely to occur.

Indiana bats were documented on the refuge for the first time through acoustical
monitoring conducted by the USFS in 2003 (Ford 2003). Indiana bats were

found foraging at two locations in the south end of the refuge. The refuge began
conducting acoustical surveys in 2005. These surveys have documented three
likely Indiana bat observations in the same location as the 2003 survey during
2005, 2007, and 2008. Additionally, acoustical surveys documented one new
location for the species during 2007. Indiana bat calls have been documented from
the refuge in the months of May, July, August, and September. It is probable that
these bats were migrating and using the refuge as summer habitat for a maternity
colony, since no known hibernacula occur within Canaan Valley. Because
acoustical surveys are not 100 percent accurate and the Indiana bat has a call
similar to the more common little brown bat, future surveys will include mist net
operations to further document the use of the refuge by this endangered species.

Even though they are delisted, bald eagles are still protected by the Migratory
Bird Treaty Act and the Bald and Golden Eagle Protection Act and remain

a species of management priority for the Service. Bald eagles use the refuge
primarily from late fall to early spring. Generally bald eagles observed are
juveniles although adults are seen each year. Up to six bald eagles have been
observed together on the refuge at one time. Typically eagles are seen singly
during winter months foraging over the wetland areas in the northern portion of
the refuge. No known nesting occurs in the vicinity of Canaan Valley.

West Virginia does not have State threatened or endangered species legislation.
However, the State does maintain a list of tracked wildlife and plant species.
These are referred to as State species of concern and have been noted in previous
sections where appropriate. Rare species are assigned ranks by the WVDNR
Natural Heritage Program and global ranks by NatureServe.

Canaan Valley has at least 73 documented plants and 69 animal species
recognized as either Federally threatened or endangered, or considered rare and
ranked as a State species of concern. The number of rare animals documented on
the refuge is expected to increase with continuing surveys of invertebrate species.
The complete list of rare species known or expected to occur on the refuge is
attached as appendix A.
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It is a Service policy to encourage and support research and management
studies to provide scientific data which will help refuge staff develop appropriate
management decisions on national wildlife refuges. Priority is granted to
studies that contribute to the enhancement, protection, use, preservation, and
management of native wildlife populations and their habitats. All special use
permits issued for research specify that they be conducted in a manner to cause
minimal effects on wildlife and habitat. Canaan Valley refuge has consistently
worked with a variety of university, State, and Federal entities on mutually
beneficial research projects.

This section describes the public access, education and recreation opportunities
at Canaan Valley refuge. See map 3-3 for existing public use opportunities on the
refuge. Recreation features and access points on the refuge are available from the
refuge website at http://www.fws.gov/canaanvalley/CVNWR-trails. htm.

The refuge does not have a visitor use plan. However, we implement many visitor
opportunities and programs. Additionally, the refuge visitor’s center was recently
renovated to include new interpretive displays and landscaping to improve the
visitors’ experience. With the help of volunteers, the refuge has continued to
improve trails on the refuge including the construction of an Americans With
Disabilities Act compatible boardwalk on the Freeland Tract. A total of 31 miles of
refuge roads and trails are maintained for priority public uses and are accessible
by pedestrian (including cross-country skiing and snowshoeing), bicycling, and
horseback. During winter months an additional 10 miles of commercially run
cross-country ski trails are open as part of the White Grass Touring Center.
Wildlife watching trails (including winter ski trails) provide year-round wildlife
viewing opportunities to thousands of visitors annually.

The refuge has developed environmental education programs with the help of
interns from local colleges and universities. Guest speakers are recruited for
weekend programs. Refuge staff also provide a small number of programs,
depending on their individual workloads.

The refuge is open daily from one hour before sunrise until one hour after sunset.
There are currently five access points for trails: Freeland Road, Forest Road 80,
Cortland Road, Camp 70 Road and A-frame Road. Visitors may also float through
the refuge by small watercraft, canoe, or kayak when water levels allow it. Refuge
entrance and programs are currently all offered free of charge.

More than 20,000 people per year visit the refuge to participate in a variety of
wildlife-dependent recreational and educational activities. These include wildlife
observation, photography, interpretation, environmental education, hunting

and fishing. A 31-mile road and trail system and Visitor Center support these
activities.

Wildlife observation and photography promote understanding and appreciation
of natural resources and their management on all lands and waters in the refuge
system. Per the 605 FW 4 and 5 policies, we strive to follow these guiding
principles for wildlife observation and photography opportunities at the refuge:

1) Provide safe, enjoyable, and accessible wildlife viewing and photography
opportunities and facilities;

2) Promote visitor understanding of, and increase visitor appreciation for,
America’s natural resources;

Canaan Valley National Wildlife Refuge Comprehensive Conservation Plan
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3) Focus on providing quality recreational and educational opportunities,
consistent with Service criteria describing quality found in 605 FW 1 Part 1.10;
and,

4) Minimize conflicts with visitors participating in other compatible wildlife-
dependent recreation activities.

Wildlife photography

Although the refuge offers quality wildlife observation and photography
experiences year round, the most popular seasons for this activity are summer
and winter. The refuge’s location, with its wildlife diversity and mosaic of habitats
and trail access to those habitats, makes it a popular place for birdwatchers. In
fact, Canaan Valley refuge is considered by many to be one of the best birding
areas in West Virginia. The refuge’s trail system currently offers a variety of
opportunities for visitors interested in short or long trail segments and options
for trail loops. Volunteers help to maintain the trails through the Adopt a Trail
program administered by the Friends of the 500th. A boardwalk, constructed

by the Friends of the 500th and the Youth Conservation Corps (YCC), provides
access to a viewing platform overlooking a beaver pond and a stand of balsam

fir for physically disabled visitors. Pedestrian trails are also available for cross
country skiing. Currently, twenty-three miles of the trail system are open for
bikes and twenty-two miles are open for horse-back riding. Dogs are permitted
if kept on the trail and on a leash while on the refuge. Dogs may also be used for
certain types of hunting. Wildlife observation is also conducted by refuge visitors
entering the refuge by canoe or kayak. A detailed list of the different access
points and trails on the refuge follows.

Freeland Road Access: Freeland Road provides access to two short pedestrian
trails (Freeland Trail and Idleman’s Run Trail) and to Forest Road 80 (FR&0).

m Freeland Trail (0.2 mi): Nice views abound on the Freeland Trail. A short

universally accessible boardwalk trail leads through a wet field to a spring-fed
beaver pond. Around the pond, visitors may walk to a stand of balsam fir.

Canaan Valley National Wildlife Refuge Comprehensive Conservation Plan
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B Forest Road 80 (2.0 mi): Forest Road 80 is a maintained gravel road through
forested habitat, including spruce forest at the summit. It is open for
pedestrians, bicyclists, horseback riders, and licensed vehicles. It provides
access from the valley to Dolly Sods Wilderness Area.

m [dleman’s Run Trail (0.39 mi): A short pedestrian path runs through forest
along Idleman’s Run through a northern hardwood forest. Visitors can create a
loop by walking down Forest Road 80 and returning to the parking area at the
beginning of Idleman’s Run.

Cortland Road Access: This provides access to the Beall (pronounced bell) trails.
These trails are open for pedestrian use only. A total of 4.5 miles of trail can be
hiked on Beall.

B Beall North Trails (3.2 mi): Beall north trails pass through forest, field and wet
swale habitats, with a spur to a small bog and another spur to the Blackwater
River.

® Beall South Trails (1.3 ma): Offer visitors good opportunities for viewing and
hearing grassland birds, before dipping into the forest, down to the Blackwater
River.

Camp 70 Access: Camp 70 Road (0.8 mi) leads to the Camp 70 Loop Trail, the
Swinging Bridge Trail and the Brown Mountain Trails. The one mile section
of Camp 70 Road that is on the refuge is currently a State road which has been
unmaintained for many years. This section of road traverses the refuge and
provides access to the Loop Trail at the end of the road.

B The Camp 70 Loop Trail (2.8 mi round trip): This trail travels east from the
Camp 70 parking area. This extension of the State road is open for pedestrian,
horse, bicycle and vehicle use, until the loop at the end, which is closed to
vehicles. Traveling this trail, visitors start in the woods, and gradually the
valley opens up before them. At the ending loop there are excellent views of the
valleys, wetlands and close-up views of beaver ponds.

B The Swinging Bridge Trail (1.1 m4): This trail crosses the Blackwater River
and provides access to refuge land on Canaan Mountain and connects to
Canaan Valley Institute land which is also open for recreational use. This trail is
open for pedestrian and bicycle access.

® The Brown Mountain Trail (2.4 m1): This trail is open to pedestrian, horse, and
bicycle use. It is a pleasant trail through forest land, with a gently increasing
grade. It leads to the Brown Mountain Overlook Trail (1.96 mi), a loop which
provides a beautiful overlook of the refuge’s wetlands. The Brown Mountain
Overlook Trail is open for pedestrians only.

A-Frame Road Access: The rest of the refuge trails are accessible from A-frame
Road.

B A-frame Road (4.8 mi in the refuge): This is a public access route open for
pedestrian, horse, bicycle and vehicle use. From route 93 to the parking lot at
the end of the gravel A-frame Road is nine miles, 4.8 miles through the refuge
and 4.2 miles through private land. For most of its length the road passes
through the forested slopes of Cabin Mountain. In a few places, there are nice
“overlook” views of the refuge. The primary parking area is near the beaver
ponds along Glade Run. Parking is also permitted on the side of the road,
wherever it does not impede traffic.
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® The Valley Overlook Trail (0.06 mi): This is a short steep climb from A-frame
Road, shortly after the road enters the refuge, to a clearing on the slope of the
northeastern side of the refuge. On a clear day, visitors experience a beautiful
view of the entire valley from this spot. The refuge currently wants to re-route
the trail to reduce its gradient, making it accessible for more visitors. This trail
is open to pedestrians.

®m The Cabin Mountain Trail (2.0 mi): This trail begins at the A-frame Road
parking area. It also provides access to Sand Run Trail. It begins with views
of the Glade Run beaver ponds, then travels through forest habitat. Excellent
views of the refuge and the entire Canaan Valley can be seen from the summit
of this trail. This trail is open to pedestrian, horse, and bicycle use. A variety of
forest birds and wildlife can be encountered on this trail.

B Cabin Mountain Spur (0.7 mi): This trail begins at the parking lot at the end
of A-Frame Road. It travels through forested habitats to overlooks on Cabin
Mountain. The overlook on Cabin Mountain Spur is on private land, after
leaving refuge land. Visitors should have the permission of the landowner
before traveling there. This trail is open to pedestrian, horse, and bicycle use.

m Sand Run Trail (0.9 mi): Sand Run Trail starts off of Cabin Mountain Trail.
The trail goes through forested habitat down to the valley floor, travels through
wetlands, crosses a stream and rises to meet Middle Valley Trail. This trail is
open to pedestrian use only.

® South Glade Run Crossing (0.9 mi): This trail starts shortly after Cabin
Mountain Trail starts its gradual climb. This trail is similar to Sand Run trail
in that it goes through forested habitat, wetlands, and crosses Glade Run, then
rises to meet Middle Valley Trail. This trail is open to bicycle, horseback, and
pedestrian use.

® Middle Valley Trail (6.2 m2): The south end of Middle Valley Trail meets the
border of Timberline residential community. The north end of the trail turns
east, crosses Glade Run, then travels uphill to A-frame Road. Middle Valley
Trail provides an opportunity to experience the refuge’s wetlands, grasslands,
and forests. Alder thickets, which attract a variety of unique plant and animal
species, can be viewed on the northern portion of the trail. This trail is open to
pedestrian, horse, and bicycle use.

® Blackwater View Trail (1.4 mi): The Blackwater View Trail begins near where
the Middle Ridge Trail borders the Timberline residential community. It then
travels down the slope of Middle Ridge to the Blackwater River. This trail is
open to pedestrian, bicycle, and horseback use.

Interpretation The refuge’s interpretive mission is as follows: By interpreting the biological
treasures entrusted to the refuge’s care, visitors will understand what we do and
be motivated to play an active role in environmental concerns here and at home.

A new visitor center was opened to the public in summer 2001. The visitor center
has an interpretive exhibit room with displays that focus on the Canaan Valley,
the Service and the Refuge System. A 20-person audio/visual room, with full
audiovisual capacity, is used for the Refuge Orientation Video, special events,
lectures, and training sessions. New exhibits were installed in 2006, and a native
plant garden was installed for outdoor interpretation in 2007. In fiscal year 2008,
the visitor center was open 234 days, serving 5,778 visitors.
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The visitor center is open Monday, Wednesday, and Friday from 8:30 am to

3:00 pm, and on Saturday from 10:00 am to 4:00 pm, as staff and volunteers are
available. During the peak summer season the visitor center is generally open
seven days a week, depending on the availability of interns and volunteers. When
available, trained refuge volunteers staff the information desk, answer questions,
hand out brochures, and sell items from the cooperating association sales outlet.
The Friends of the 500th, a non-profit support group, operates the sales outlet and
helps support refuge projects and programs.

Refuge staff and volunteers conduct special events throughout the year to help
people learn more about, and contribute to management of the refuge’s fish and
wildlife resources. Offsite events include booths at the Mountain State Forest
Festival, Hooked on Fishing Not on Drugs (HOFNOD) Expo, and the Tucker
County fishing derby. Onsite special events include Woodcock Round-up for Earth
Day, Migration Bird Count for International Migratory Bird Day, Wild School day
for children, and the Valley Vibes Program, a monthly program for families on the
local area’s natural history. The refuge also hosts a variety of volunteer work days
for fence removal, tree planting, and a Christmas Bird Count. In 2008, volunteers
contributed 702 hours to these special events.

Interpretive tours are given to help visitors learn more about the refuge’s fish
and wildlife resources. The refuge also partners with White Grass to provide
environmental education and interpretive tours during the winter months. Tours
and programs are led by staff, volunteers, or researchers on the refuge. In Fiscal
Year 2008, 55 on-site interpretive programs served 822 visitors. This includes

35 interpretive walks on the refuge, with 408 people attending, and 20 indoor
interpretive programs, with 414 participants attending.

Per the 605 FW 3, we strive to follow these guiding principles for recreational
fishing opportunities at the refuge:

1) Effectively maintain healthy and diverse fish communities and aquatic
ecosystems through the use of scientific management techniques;

2) Promote visitor understanding of, and increase visitor appreciation for,
America’s natural resources;

3) Provide opportunities for quality recreational and educational experiences
consistent with criteria describing quality found in 605 FW 1.6;

4) Encourage participation in this tradition deeply rooted in America’s natural
heritage and conservation history; and

5) Minimize conflicts with visitors participating in other compatible wildlife-
dependent recreational activities.

A compatibility determination was completed and approved in 2003 for fishing

on the refuge. Current numbers of anglers using the refuge is estimated at 550
per year. The most popular locations for fishing access include the Blackwater
River (along Timberline Road and Rt. 32) and beaver ponds in the north end of the
valley.

Anglers must have a valid State license to fish on the refuge. Anglers can access
rivers, streams, or ponds wherever a road or trail intersects these waterways.
Most anglers fish for trout. Fishing activity is highest after the State stocks rivers
and streams.
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Hunting

Environmental Education

The refuge first opened for hunting in 1996. The most recent Hunt Plan and
Environmental Assessment were revised in 2007. The refuge prepares annual
hunt programs, seeks State review, and makes revisions to the refuge hunt
program when necessary. For example, in 2002 the refuge began requiring
hunters to obtain refuge hunting permits on an annual basis. The hunt program is
managed to meet refuge priority public use goals, and manage deer populations.
See map 3-4 for the existing refuge hunt map.

Approximately 98 percent of the refuge is currently open to hunting, with most
seasons following the State seasons. Areas closed to hunting follow the original
1996 hunt plan and most tracts in the southern portion of the refuge are closed to
rifle hunting due to community safety concerns.

The following are guiding principles of the hunting program, according to new
Fish and Wildlife policy (605 FW 2):

1) Manage wildlife populations consistent with Refuge System-specific
management plans approved after 1997 and, to the extent practicable, State
fish and wildlife conservation plans;

2) Promote visitor understanding of and increase visitor appreciation for
America’s natural resources;

3) Provide opportunities for quality recreational and educational experiences;
4) Encourage participation in this tradition; and

5) Minimize conflicts with visitors participating in other compatible wildlife-
dependent recreational activities.

Hunting is permitted in accordance with State seasons and regulations, Federal
laws, and refuge-specific regulations. Except for spring turkey season, the refuge
is closed to hunting from March 1 to August 31. The refuge began issuing formal
hunting permits during the 2002 season after the acquisition of the Main Tract.
An annual average of 1,819 refuge hunt permits has been issued since the 2002
season. In fiscal year 2007, hunters spent an estimated 690 hunter-days on the
refuge.

The following game species may be taken on refuge lands during applicable
seasons: white-tailed deer, black bear, wild turkey, ruffed grouse, mourning dove,
waterfowl, coot, rail, gallinule, snipe, woodcock, rabbit, hare, squirrel, red fox,
gray fox, raccoon, bobcat, woodchuck, coyote, opossum, and striped skunk. All
other species of wildlife are protected. Hunters must carry a valid State hunting
license, refuge hunt permit and a photo ID to hunt on the refuge.

Dog training and field trials are not permitted on the refuge. However, hunting
dogs are permitted for raccoon, grouse, woodcock, and black bear hunting
seasons, according to State and refuge specific regulations.

Per the 605 FW 6, we strive to follow these guiding principles for environmental
education opportunities on the refuge:

1) Teach awareness, understanding, and appreciation of our natural and cultural
resources and conservation history.

2) Allow program participants to demonstrate learning through refuge-specific

stewardship tasks and projects that they can carry over into their everyday
lives.

Canaan Valley National Wildlife Refuge Comprehensive Conservation Plan
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3) Establish partnerships to support environmental education both on- and off-
site.

4) Support local, State, and national educational standards through
environmental education on refuges.

5) Assist refuge staff, volunteers, and other partners in obtaining the knowledge,
skills, and abilities to support environmental education.

6) Provide appropriate materials, equipment, facilities, and study locations to
support environmental education.

7) Give refuges a way to serve as role models in the community for environmental
stewardship.

8) Minimize conflicts with visitors participating in other compatible wildlife-
dependent recreation activities.

The refuge maintains a small environmental education program. Teachers and
youth group leaders may make reservations to bring classes to the refuge for
environmental field trips. Staff or volunteers assist with school field trips as time
and schedules permit. Teachers may also lead their own field trip, tying in field
activities to what the students are learning back in the classroom. The Friends of
the 500th help schools pay for buses for student field trips to the refuge.

The refuge environmental education programs reach many area school children.
In 2008, 345 students attended on-site programs and 153 students attended off-
site programs.

The refuge partners with a local group, Tucker County
Connections that hosts a three-day camp for County’s

fifth grade students. The goal of the camp is to connect

local students with their environment through interactive
educational programs related to local culture, human and
natural history. The refuge hosts a field trip for the fifth
graders as part of their three day camp. Refuge staff also helps
with other activities as schedules permit.

The refuge provides environmental education programs for the
local Girl Scout day camp, located at Blackwater Falls State
Park. Each year, the Girl Scouts focus on two badges related to
nature and outdoors that they work on during the three days of
camp. Staff works with the park naturalist to plan and present
activities for the Girl Scouts to meet the badge requirements
related to natural history and the environment.

The refuge also presents a one day program called Wild School
Day to educate the County’s sixth grade students about fish
and wildlife. Ten to twelve stations teach students about fishing
skills, aquatic habitats, boating, raptors, snakes, birds, and
more. The whole refuge staff gets involved, as do staff from the
WVDNR, the USFS (Monongahela National Forest), Canaan

First grade field trip, Freeland Tract Valley Institute, and refuge volunteers.

Teachers and youth leaders may borrow curriculum materials from the refuge
library to help them prepare lessons about the environment both at school and
on field trips. Currently the Friends of the 500th are working to catalog library
materials. Once cataloged, the Friends will advertise the availability of materials
in the library.

Canaan Valley National Wildlife Refuge Comprehensive Conservation Plan
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Cultural Resources Service cultural resource staff in the regional office review construction
projects and changes to buildings on the refuge for potential to affect
archeological sites and historical structures. The Service consults with the
West Virginia Department of Culture and History (the West Virginia State
Historic Preservation Office [SHPO]) in compliance with the National Historic
Preservation Act during these projects. In preparation for the CCP, the Service
prepared archaeological overviews for the refuge. These include pre-contact
period archaeological sensitivity maps and a field reconnaissance by the
Tucker County Highlands History and Education Project that yielded historic
archaeology site inventory forms, locations, and descriptions for historic period
resources on the refuge. Structures over 50 years old are inventoried and
evaluated by an architectural historian as needed.

Four archaeological surveys have been conducted on lands the refuge now

owns. Two of these were field surveys in areas once proposed for construction
projects. In 1995, Cultural Resource Analysts, Inc. conducted a survey involving
field testing for a planned resort expansion now included in refuge ownership.
This survey identified the historic Freeland farmstead building sites, including
the house, springhouse, storehouse, and privy. Census records showed that in
1880, James Freeland, who came to Canaan Valley in 1872 as one of the first
settlers, with Isaac and Manerva Freeling (sic.) lived in the house with Isaac and
Manerva’s two daughters. A third child died in 1889.

In 2002, Mid-Atlantic Archaeological Research located the only known prehistoric
archaeological site on the refuge. This prehistoric site yielded sparse chert flakes
and a biface fragment in shovel pits. These results were interpreted as showing
evidence of an ephemeral camp or resting spot as people hunted or sought other
resources. The Service altered the location of the proposed building project to an
area which contained no archaeological sites.

A third small project-oriented survey by Service staff revealed no sites during
subsurface testing.

In addition to these archaeological field surveys, a prehistoric archaeology
overview was contracted to Michael Baker Jr., Inc. in 2007. The reconnaissance
overview study, “Prehistoric Archaeological Background Study for a
Comprehensive Conservation Plan of Canaan Valley National Wildlife Refuge,
Tucker and Grant Counties, West Virginia,” included no field work. The report
contains palaeoenvironmental information about the refuge and develops a model
of prehistorie site location. Using variables such as slope, historie disturbance
and distance to water, a map of high and medium potential sites for prehistoric
resources was created. However, the report notes that due to the extensive
timbering, farming and fire history of Canaan Valley, many sites on the valley
floor may be heavily disturbed. The greatest potential for preserved prehistoric
sites may be under the relatively recently formed peat deposits. These sites would
not be found through shovel test pits.

A corresponding overview of historic settlement and development has been
produced for the CCP by a committee of the Friends of the 500th, the Tucker
County Highlands History and Education Project (TCHHEP). This overview
summarized the early settlement and development of Canaan Valley by
European Americans and included a field component. The work of TCCHEP
identified 76 sites on or near refuge land which were considered potential historic
archaeological sites. A subset of these sites was investigated in detail, and all
were recorded and identified in a report submitted to the refuge in 2007. One
example of the work documented in the report is a grave site located in a wooded
section of the Main Tract. Investigations by the TCHHEP found that the general
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location was the home site of George W. Leatherman. According to TCHHEP,
Leatherman was a very early settler of Canaan Valley purchasing land totaling
over 2,300 acres in 1875. The grave includes a head and footstone formed from
sandstone slabs. The headstone indicates the burial of G.S.L. in 1880 and could
be the oldest grave in Canaan Valley. This document will prove invaluable for
avoiding negative impacts to historic resources during habitat management and
visitor services development at Canaan Valley National Wildlife Refuge.
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A headstone belonging to a member of the Leatherman
Sfamily and located on refuge-owned land.
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Introduction

Introduction

Development of Refuge
Goals, Objectives, and
Strategies

This CCP includes an array of management actions that, in our professional
judgment, work toward achieving the refuge purposes, the vision and goals

for the refuge, and State and regional conservations plans. In our opinion, it
will effectively address the key issues. We believe it is reasonable, feasible, and
practicable.

In all program areas, this CCP will enhance the quality and sustainability of
current resource programs, develop long-range and strategic step-down plans,
and promote partnerships.

We presented the refuge goals in chapter 1. Developing refuge goals was one of
the first steps in our planning process. Goals are intentionally broad, descriptive
statements of the desired future condition for refuge resources. By design,

they are less quantitative, and more prescriptive, in defining the targets of our
management. They also articulate the principal elements of refuge purposes and
our vision statement and provide a foundation for developing specific management
objectives and strategies.

Objectives are essentially incremental steps toward achieving a goal; they

also further define the management targets in measurable terms. Objectives
provide the basis for determining more detailed strategies, monitoring refuge
accomplishments, and evaluating our success. U.S. Fish and Wildlife Service
(Service) guidance in “Writing Refuge Management Goals and Objectives: A
Handbook” (USFWS 2004a) recommends that objectives possess five properties
to be “SMART”: (1) specific; (2) measurable; (3) achievable; (4) results-oriented;
and (5) time-fixed.

A rationale accompanies each objective to explain its context and why we think it
is important. We will use the objectives to write refuge step-down plans. We will
measure our successes by how well we achieve those objectives.

We next identified strategies for each of the objectives. These are specific actions,
tools, techniques, or a combination of those that we may use to achieve the
objective. The list of strategies under each objective represent the potential suite
of actions to be implemented, and by design, most will be further evaluated as to
how, when, and where they should be implemented in refuge step-down plans.

We developed a habitat management map, a public use map, and a hunt map to
accompany the text. Using Geographic Information Systems (GIS) mapping tools
and data sets, the habitat maps are intended to help readers visualize where the
refuge will conduct habitat management strategies on the ground. The habitat
management maps are not meant to identify exact locations for implementing a
particular strategy on the ground. Explanation of habitat management strategies
are detailed further in the objectives section under each goal. It will be up to our
refuge staff to decide during the implementation phase what specific strategy
applies to a particular site, at what level or timing it should apply, and exactly
where it applies on a given site. These actions will be detailed in the annual
Habitat Management Plan (see “Refuge Step-Down Plans” below) and annual
work plans.

The public use maps are intended to show the reader where the refuge will

add new infrastructure for visitor use, such as new trails and new observation
platforms. In some cases, the Service will need to conduct additional NEPA
analysis before deciding where to build new trails and other infrastructure.
Engineers and other professionals will assist with this analysis. The hunt maps
illustrate which areas of the refuge will be open to hunting.

Chapter 4. Management Direction and Implementation
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General Refuge
Management

Developing Refuge Step-
down Plans

Habitat Management Plan
(HMP)

Annual Habitat
Management Plan and
Habitat and Species
Inventory and Monitoring
Plan (AHMP, HSIMP)

We primarily developed our management direction hierarchically, from goals to
objectives to strategies. However, we also found that many actions we wanted to
highlight either relate to multiple goals or represent general administrative or
compliance activities. We present those below.

Service planning policy identifies 25 step-down plans that may be applicable on
any given refuge. We have identified the six plans below as the most relevant

to this planning process, and we have prioritized them. Sections of the refuge
Habitat Management Plan (HMP) which require public review are presented
within this document and will be incorporated into the final version of the HMP.
We will also develop an annual HMP and Habitat and Species Inventory and
Monitoring Plan as the highest priority step-down plans. These are described
in more detail below. They will be modified and updated as new information is
obtained so we can continue to keep them relevant. Completion of these plans
supports all five refuge goals.

The following step-down management plans are to be completed as follows:

®m A Habitat Management Plan (HMP), immediately following CCP approval (see
discussion immediately below).

® An Annual Habitat Management Plan (AHMP), within 1 year of CCP approval
(see discussion below).

®m A Habitat and Species Inventory and Monitoring Plan (HSIMP), within 2 years
of CCP approval (see discussion below).

B Fishing Plan within 2 years of CCP approval.

m A Visitor Services Plan, within 3 years of CCP approval.

® A Law Enforcement Plan, within 3 years of CCP approval.
m Facilities and Sign Plan, within 3 years of CCP approval.

A HMP for the refuge is the requisite first step to achieving the objectives of
goals 1-3. The HMP will incorporate habitat objectives developed herein, and
will also identify “what, where, how, and when” actions and strategies will be
implemented over the 15 year time frame to achieve those objectives. Specifically,
the HMP will define management areas, define treatment units, identify type or
method of treatment, establish the timing for management actions, and define how
we will measure success over the next 15 years. In this CCP, the goals, objectives,
and list of strategies under each objective identify how we intend to manage
habitats on the refuge. Both the CCP and HMP are based on current resource
information, published research, and our own field experiences. Our methods,
timing, and techniques will be updated as new, eredible information becomes
available. To facilitate our management, we will regularly maintain our GIS
database, documenting any major vegetation changes on at least a 5-year basis.

The AHMP and HSIMP for the refuge are also priorities for completion soon
after CCP approval. Like the HMP, these plans are also vital for implementing
habitat management actions and measuring our success in meeting the
objectives. The AHMP is generated each year from the HMP, and will outline
specific management activities to occur in that year. The HSIMP will outline
the methodology to assess whether our original assumptions and management
actions are, in fact, supporting our habitat and species objectives. Inventory and
monitoring needs will be prioritized in the HSIMP. The results of inventories

Canaan Valley National Wildlife Refuge Comprehensive Conservation Plan
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and monitoring will provide us with more information on the status of our natural
resources and allow us to make more informed management decisions.

It is important to recognize that additional staffing and funding will be necessary
to implement the CCP. In appendixes F and G we identify the level of funding

and staffing needs based on this management action. However, our budgets are
determined annually by Congress and distributed through our Washington and
Regional offices before arriving at field stations. Therefore, the refuge does

not have total control over its annual allocation of resources. Below we describe
activities related to staffing, administration, and operations. Implementing these
activities supports all our refuge goals.

Operational Budgets and Permanent Staffing

One of our objectives is to sustain annual funding and staffing levels that allow
us to achieve our refuge purposes, as interpreted by the goals, objectives, and
strategies. Many of our most visible projects since refuge establishment were
achieved through special project funds that typically have a 1- to 2-year duration.
While these funds are very important to us, they are limited in their flexibility
since they typically can not be used for any other priority project that may arise.
As previously mentioned, funding for land acquisition is derived primarily from
two sources—the Land and Water Conservation Fund and the Migratory Bird
Conservation Fund. Funds from these sources are generally directed at specific
acquisitions.

A Regional Plan was developed in F'Y 2007 to implement a new approach to
budgeting. The goal of base budgeting was to have a maximum of 75 percent

of a refuge station’s budget cover salaries and fixed costs, while the remaining
25 percent or more will be operations dollars. The intent of this strategy was to
improve the refuge manager’s capability to do the highest priority project work
and not have the vast majority of a refuge’s budget tied up in inflexible, fixed
costs.

Chapter 1 describes the requirements for appropriateness and compatibility
determinations. Appendix B consists of approved appropriateness and
compatibility determinations to support the activities in the CCP. We will only
allow activities determined compatible that meet or facilitate refuge purposes,
goals, and objectives (603 FW 2) (2000).

When the Service acquires land within the current acquisition boundary in

full, fee-simple ownership, we will consider public access and compatible public
recreation, and other refuge uses, consistent with what we currently allow on the
existing refuge lands. Each acquisition is reviewed for compatible priority public
uses which may get incorporated into the management of that parcel. When a
conservation easement, or a partial interest, is purchased, the Service’s objective
is to obtain all rights determined necessary to ensure protection of Federal trust
resources on that parcel. Typically, at a minimum, the purchase will include
development rights. However, we may also seek to obtain the rights to manage
habitats, and/or to manage public use and access, if the seller is willing and we
have funding available.

With the assistance of the Service’s Regional Visitors Services Review Team,
two public use program emphases have been determined for this refuge: wildlife
observation and hunting. This determination was based on careful consideration
of our natural resources, existing staff, operational funds, existing and potential
facilities, and which programs we will be most effective in providing “quality”
opportunities for visitors. The community survey we conducted with assistance
from the U.S. Geological Survey (USGS) in 2007 (Sexton, N.R., et. al., 2009)
indicates that self-guided interpretation and wildlife observation, and hunting



General Refuge Management

Refuge Operating Hours

Commercial and Economic
Uses

Reserved Rights

Mary Konchar

1
Birdwatching

are highly desired in the area. While all of the priority public uses are important,
wildlife observation and hunting will receive greater emphasis. As always, we look
to our partners, friends, and/or other volunteers to help develop and assist with the
refuge’s public use programs.

The refuge is open from one hour before sunrise to one hour after sunset, seven
days a week, to ensure visitor safety and protect refuge resources. However, the
refuge manager has the authority to issue a special use permit to allow others
access outside these timeframes. For example, research personnel may be
permitted access at different times if necessary for successful completion of a
research project.

All commercial and economic uses will adhere to 50 Code of Federal Regulations
(CFR), Subpart A, §29.1 and Service policy which allow these activities if they
contribute to the National Wildlife Refuge System (Refuge System) mission, or
refuge purposes and goals. Allowing these activities also requires the Service

to determine appropriateness and prepare a compatibility determination and

an annual special use permit outlining terms, conditions, fees, and any other
stipulations to ensure compatibility.

While purchasing land to complete the refuge boundary the Service has acquired
land with reserved rights, rights-of-way, leases and other agreements. Currently
there are over 37 reserved rights listed in realty files for land owned by the
refuge. Most include rights for mineral extraction (oil and gas predominately) and
rights to run power and gas lines across refuge lands to serve commercial and
residential interests. The refuge will follow policy guidance when any of these
reserved rights are exercised. Specifically we follow 50 CFR 29.21-9, ensure
compliance under the refuge compatibility policy (603 F'W 2) and biological
integrity, diversity and environmental health policy (601 FW 3). Depending on
the location and the extent of disturbance required to exercise reserved rights

on refuge lands, other laws may apply. In general, the refuge will coordinate

with all private parties exercising their rights to ensure the protection of refuge
resources. The refuge will issue special use permits as necessary to manage these
uses and to ensure that impacts to refuge resources are as low as possible.

Canaan Valley National Wildlife Refuge Comprehensive Conservation Plan
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As we describe in chapter 3, we pay annual refuge revenue sharing payments to
counties based on the acreage and the appraised value of refuge lands in their
jurisdiction. These annual payments are calculated by a formula determined by
Congress, which also appropriates funding. We will continue those payments in
accordance with the law, commensurate with changes in the appraised market
value of refuge lands, or new appropriation levels dictated by Congress.

Knowing that public lands cannot survive without a constituency that supports
them, the refuge will continue to build relationships that effect sound stewardship
through partnerships developed in the communities we serve. We will continue to
work within community forums such as the Tucker County Chamber of Commerce
and town meetings, Rotary and other venues. Refuge staff will maintain an
ongoing dialogue with our congressional delegation, the State of West Virginia,
the Tucker County Commission, local elected officials, the business community
and refuge neighbors. We will foster a spirit of cooperation with all of our
stakeholders and be transparent in our management of lands entrusted to us by
the American people.

As a Federal land management agency, we are entrusted with protecting historic
structures and archaeological sites on our land which are eligible for, or listed on,
the National Register of Historic Places. Service cultural resource managers in
the regional office keep an inventory of known sites and structures and ensure
that we consider them in planning new ground disturbing or structure altering
changes to the refuge. They consult with the West Virginia Division of Culture
and History (West Virginia’s State Historic Preservation Office [SHPO])
concerning projects which might affect sites and structures, and conduct or
contract archaeological or architectural surveys when needed. Projects can
usually be redesigned to avoid affecting National Register eligible sites or
structures or the Service would plan mitigation for the effects in consultation with
the SHPO. The Service’s existing practices with reference to National Historic
Preservation Act compliance will continue. An architectural historian will
inventory and evaluate historic structures on the refuge. When changes on the
refuge involve structures over 50 years old, the Service will comply with Section
106 of the National Historic Preservation Act on a case by case basis.

Currently, the refuge comprises 28 tracts and protects 16,193 acres of wildlife
habitat and wetland communities. We will continue to pursue acquisition from
willing sellers of the 8,932 acres of land that remains privately owned in the
refuge’s approved acquisition boundary, potentially expanding the refuge’s total
acreage to approximately 25,000 acres. The remaining lands to be acquired
include wetlands, riparian areas, grasslands, and upland forested habitats that
provide important resting, nesting, and feeding locations for a host of migratory
birds (waterfowl, wading birds, shorebirds, raptors, and songbirds) and
threatened and endangered species. They also contain wetlands and rare plant
communities. Upland communities also provide critical connections to protect
and maintain the integrity of wetland habitat, one of the primary objectives in the
establishment of the refuge.

Our preference will be to acquire new lands in fee simple since that method
ensures full management control and flexibility. However, the method of
acquisition will also take into consideration the needs and desires of the present
landowner. As we acquire these lands, we will manage them according to the
goals, objectives, and strategies of the CCP.

As land is evaluated for acquisition by the Service, the habitat types, habitat
connectivity, related wildlife populations and plant community values are taken
into consideration. Once acquired, management activities planned for new
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property are considered relative to the amount of particular habitat types the
property contains as well as the spatial relationship between habitat types on the
property relative to habitat types on adjacent refuge land and other protected
lands. These relationships help determine the types of potential management
activities which the Service may apply to the new land acquisition. For example,
new land acquisitions which contain pasture or other grassland habitat may be
considered for continued grassland management for grassland obligate bird
species if there are at least 50 acres of grassland within the newly acquired
property or it is contiguous with existing refuge lands currently under grassland
management. Lands which contain wetland habitat will be protected and
management may include improving the buffering capacity of adjacent uplands
by increasing riparian corridors if necessary and conducting restoration actions
to prevent erosion or habitat fragmentation. Land which contains edge hardwood
forested communities and aspen stands will be considered for successional forest
management to provide young dense vegetation for priority early successional
bird species. Conversely, forested habitat which is contiguous with stands of forest
on existing refuge lands will be protected and restoration applied to improve
forest interior breeding bird habitat or maintain movement corridors between the
refuge and other protected lands in the watershed.

Any management activities considered will relate directly to priority migratory
birds, threatened and endangered species protection and to the other purposes
for which the refuge was established.

We will maintain the annual Youth Conservation Corps (YCC) program which
has generally consisted of a crew of four to five persons (15-18 years old), and a
crew leader. This has been a popular program in the local community because
local youth employment opportunities are limited. The crew accomplishes many
important tasks in support of our visitor services programs, biological programs,
and maintenance needs.

The Canaan Valley was designated a National Natural Landmark (NNL) in 1974,
a program managed by the National Park Service (Park Service). The NNL is
currently 24,763 acres of which 16,054 are within the refuge. The purpose for

the designation was to protect the relict boreal ecosystem, the high diversity of
habitats, large areas of wetlands and opportunities for outdoor education and
recreation in the valley. The Service will uphold the founding purposes for the
establishment of the NNL and the refuge will work with the Park Service to
further the purposes of the NNL in keeping with the purposes of the refuge and
the mission of the Service.

The Refuge System has identified management to control the establishment and
spread of invasive plants as a national priority. Fortunately, on this refuge, the
threat is currently low. However, our objective is to ensure no new invasive plant
species become well established, and we will manage to control the spread of
what does exist. To the extent possible, we will physically remove invasive species
where they are encountered. We will use approved herbicides when determined
by the refuge manager to be necessary to control invasive plants, after regional
office review and approval. Of particular concern on the refuge are existing
stands of multiflora rose, yellow iris, Japanese stilt grass, and garlic mustard.
Other species such as purple loosestrife and Japanese knotweed are found nearby
but have not yet been documented on refuge property.

In conjunction with the HMP and HSIMP, we will develop a list of species of
greatest concern on the refuge, identify priority areas with which to be vigilant,
and establish monitoring and treatment strategies. Refer to the National Wildlife
Refuge System Invasive Species Management Strategy released in May 2003
(USFWS 2003) for additional tools, processes, and strategies. The 2003 report

is complimented by a technical report issued in May 2004 by USGS and others,
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titled: The Invasive Species Survey: A Report on the Invasion of the National
Wildlife Refuge System (Simonson et al. 2004). These reports together give both
a status review and a management strategy for combating invasive species. In
addition, we will stay abreast of Service policy revisions currently being reworked
to facilitate implementation. Other strategies will include:

® Institute proper care of all refuge equipment to avoid introduction or transport
of invasive plants;

B Require researchers on the refuge to take steps to prevent transportation of
terrestrial invasives, aquatic invasives and pathogens;

® Work with State and Federal agencies to prevent introduction of invasive species;

® Implement outreach and education programs, including signage, where
appropriate, and actively support State initiatives on this topic; and,

® Develop special regulations on the refuge as warranted to control the spread of
invasive species.

Implementing this program supports refuge goals 1-3 relating to the conservation
of all wetland and upland habitats

The Service Manual chapter on Disease Prevention and Control is not yet
published. Until it is, we derive guidance on this topic from the Refuge Manual
and specific directives from the Service Director. We will abide by the Refuge
Manual and any specific directives when monitoring and abating wildlife and
plant diseases.

The Refuge Manual (7 RM 17.3) lists three objectives
for disease prevention and control:

1) To manage wildlife populations and habitats so the
likelihood of disease contraction and contagion are
minimized;

2) To provide for early detection and identification of
disease mortality when it occurs; and

3) To minimize losses of wildlife from disease outbreaks.

These objectives were published in 1982. Since

that time, in addition to diseases that cause serious
mortality among wildlife, more attention has been
given to those diseases that are transmitted through
wildlife to humans.

One serious wildlife disease receiving considerable
attention worldwide is avian influenza. Of particular
concern is the highly pathogenic Eurasian form
(H5N1). In 2006, all refuges were instructed to prepare
an Avian Influenza Surveillance and Contingency Plan.
The plan for Canaan Valley refuge was approved in
December 2006 and discusses methods for dealing with
this disease.

In West Virginia, chronic wasting disease (CWD) is
also of concern. This disease is a progressive brain
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and nervous system disease found in deer and elk that ultimately causes death
of infected animals. CWD was first documented in Hampshire County, West
Virginia in 2005. The West Virginia Division of Natural Resources (WVDNR)
has implemented control and monitoring actions since then which have resulted
in the documentation of 45 deer testing positive for CWD in Hampshire County.
Monitoring efforts have so far not confirmed CWD presence in deer anywhere
else in the State. A CWD management plan for the refuge was approved in 2006.

The CCP recognizes the refuge’s wetland complex as one of our most important
management and conservation responsibilities. The wetlands in the valley
represent the largest contiguous wetland complex in the State of West Virginia.
These wetlands were also fundamentally important in the establishment of the
refuge and are highlighted as important community types in both the West
Virginia Conservation Action Plan (2006) and the U.S. Forest Service Final

Land and Resources Management Plan (2006). The refuge protects at least 73
documented plant species of concern and much of the wetland area is comprised
of unique and rare plant communities on a State and regional level. The Canaan
Valley supports some of the State’s largest and most stable populations of rare
plant species, such as glade spurge and Jacob’s ladder. More information about the
rare plant species and communities the refuge supports and protects can be found
in Chapter 3.

Research will continue as a priority especially where related to wetlands, wildlife
species of concern, and their habitats. Generally, we will approve permits for
research projects that provide a direct benefit to the refuge or that will inform
our decisions on managing natural resources for biological or public use programs
on the refuge. The refuge manager also may consider requests that do not relate
directly to refuge objectives, but instead relate to the protection or enhancement
of native species and biological diversity in the region and support the goals of
ecoregional conservation teams, such as the Atlantic Coast or Eastern Brook
Trout joint ventures and the Central Appalachian Spruce Restoration Initiative
(CASRI) working group.

All researchers are required to submit detailed research proposals following the
guidelines established by Service policy and refuge staff. Special use permits
will also identify the schedules for progress reports, the criteria for determining
when a project should cease, and the requirements for publication or other
interim and final reports. All publications will acknowledge the Service and the
role of Service staff as key partners in funding and/or operations. We will ask
our refuge biologists, other divisions of the Service, USGS, select universities or
recognized experts, and the WVDNR to peer review and comment on research
proposals and draft publications, and will share research results internally, with
these reviewers, and other conservation agencies and organizations. To the extent
practical, and given the publication type, all research deliverables will conform to
Service graphic standards.

Some projects, such as depredation and banding studies, will require additional
Service permits. The refuge manager will not approve those research projects
until all required permits are received and the consultation requirements under
the Endangered Species Act have been met.

We will employ adaptive management as a strategy to ensure we respond

quickly to new information or events. The need for adaptive management is very
compelling today because our present information on refuge species and habitats
is incomplete, provisional, and subject to change as our knowledge base improves.

We will adapt our strategies to respond to new information and/or spatial and
temporal changes or environmental events that may or may not have been
predicted. We will continually evaluate management actions, both formally and
informally, through monitoring or research, to consider whether our original
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assumptions and predictions are still valid. In that way, management becomes a
proactive process of learning what really works.

The refuge manager is responsible for changing management strategies if they do
not produce the desired conditions. Significant changes may warrant additional
NEPA analysis and public comment. Minor changes will not, but we will document
them in project evaluation reports, or in our annual reports.

Generally, we can increase monitoring and research that support adaptive
management without additional NEPA analysis, assuming the activities, if
conducted by non-refuge personnel, are determined to be compatible by the
refuge manager. Many of our objectives identify monitoring needs. Our HSIMP
will determine what is planned in the foreseeable future. Implementing this
strategy supports all five refuge goals.

NEPA requires site-specific analysis and disclosure of impacts in an
environmental impact statement (EIS) for all major Federal actions. Other
routine activities that have been found, individually and cumulatively, to have no
significant effect on the environment, are categorically excluded from the NEPA
requirements to prepare detailed environmental documents. Those generally
include administrative actions.

The refuge will continue to address surplus structures currently located on
Service-owned lands, and will develop a plan for removing structures on lands
that are acquired in the future. Surplus structures include old hunting cabins,
barns and hunting platform structures that are in disrepair and are not needed
for Service use. These structures are not necessary and affect the aesthetic
values of the refuge. Additionally most of these structures are not sound and
therefore create a public safety issue. The refuge has worked with the West
Virginia Department of Environmental Protection (WVDEP) Rehabilitation
Environmental Action Plan (REAP) program to help remove most of these old,
dilapidated structures.

The Service will also continue to address unnecessary access roads and skid trails
located on Service-owned lands, and will develop a plan for removing these types
of roads on lands that are acquired in the future. Following is a list of actions we
will undertake to manage surplus structures and unnecessary access roads and
skid trails:

®m Within 3 years of acquiring property that includes a structure, determine if the
structure is surplus to refuge needs and, if it is, remove the structure, assuming
funding is available. The refuge will restore the site by re-grading it to natural
topography and hydrology and revegetate it to establish desirable conditions.

® Within 5 years of CCP approval, inventory and assess all access roads, logging
roads and skid trails within the refuge, and implement procedures to retire and
begin to restore unnecessary forest interior, and secondary roads to promote
watershed and resource protection. All off-road (ORV) and all-terrain vehicles
(ATV) trails, and all unauthorized trails, will be eliminated to restore and
protect refuge habitats and wildlife.

®m Within 3 years of acquiring property that has access roads, logging roads, or
skid trails, implement procedures to retire and restore any unnecessary roads
to promote watershed and resource protection.

Implementing this program will support refuge goals 1-3 by protecting wetlands
from erosion and sedimentation, by reducing transportation pathways for invasive
species, and by helping to remove edge habitat.
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As explained in chapter 2, “Affected Environment,” the refuge recently became
aware of the presence of unexploded ordnance left over from military training
activities during World War IT on refuge lands. To what extent refuge lands were
used for target practice activities is unknown. Therefore, under this management
action, we will coordinate with the Army Corps of Engineers to develop a step-
down management plan on unexploded ordnance in order to addresses public
safety and remediation.

We will continue to participate in land conservation partnerships with the

goal to permanently protect and sustain Federal trust resources and other
unique natural resource values in the Canaan Valley area and the Allegheny
Highlands ecosystem. An important component of this commitment is to improve
connectivity between existing conservation tracts and preserve public access.
There is currently work towards encouraging conservation partnerships to evolve
into a dynamie, landscape-level, multi-partner effort. The list of existing and
potential partners is extensive and includes the Service, other Federal agencies,
State agencies, private conservation organizations, local communities, private
landowners, and private businesses. An example of these efforts is the CASRI

a multi-agency, Non-Government Organization (NGO), and private land owner
effort to conduct red spruce restoration throughout the Allegheny Highlands of
West Virginia. Additionally, a public lands working group was established in 2007
to discuss conservation, public use, and other common issues with publie land
owners in the Canaan Valley area.

The refuge currently is responsible for the management of two separate
easements totaling 44 acres. A conservation easement is a legal agreement
voluntarily entered into by a property owner and a qualified conservation
organization such as a land trust or government agency. The easement contains
permanent restrictions on the use or development of land in order to protect

its conservation values. One easement managed by the refuge is within

Canaan Valley, while the other, a Farmer’s Home Administration (FmHA)
easement is located in Crawley, WV. The refuge will still maintain management
responsibilities for these easements including consultation with easement owners,
invasive species control, inventory and survey requirements, boundary marking
and law enforcement.

It is difficult to predict how much time and effort these responsibilities

will require in the future. However, the refuge manager will continue to be
responsible for managing conservation easements. If we were to begin sustained
and systematic monitoring of these easements, rather than only the current
opportunistic enforcement and invasive species control, the time commitment will
be substantially greater than it has been to date. We do not anticipate having the
staff available to monitor on a regular basis, but it is possible and desirable to
begin a modest inventory, monitoring and invasive species control program on an
annual basis on the easements.

The refuge will also consider additional conservation easements with private
landowners. We will work with our realty office and other State, Federal and non-
profit agencies to develop and leverage easement acquisitions when opportunities
arise.

In the late 1980s to the mid-1990s, the Farmers Home Administration (FmHA)
acquired many properties in central and southwest Virginia through foreclosure
sales. Under the terms of a Memorandum of Understanding (MOU) between
FmHA and the Service, a review team consisting of Service staff, and staff
from the Natural Resources Conservation Service (NRCS), Farmers Home
Administration, and Agricultural Stabilization and Conservation Service
evaluated the properties for their conservation value. Based on the reviews, and
prior to these properties being resold, permanent conservation easements were
placed on some of these properties to protect wetlands and other important
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wildlife habitats. Responsibility for enforcing and monitoring these easements
rests with the Service, and that responsibility was delegated to the closest refuge
manager.

The refuge staff has been conducting invasive species control operations at the
Crawley easement as well as reposting boundaries and working with the land
owners on trespass issues. Additionally, the staff was involved in working with
the land owners to develop an access road to their home site within the easement
boundary in 2001. These projects typically require two to three days of staff time
to prepare for and conduct operations. In the past three years, the staff has spent
an average of six staff days a year working on easement management issues.

The Service is in the process of reviewing and evaluating how refuges manage
FmHA easements. Until a final decision is made on whether to change the
status quo, we will continue to employ the following strategies to discharge our
responsibilities in managing these easements:

1) Respond to reports of violations or possible violations as they become known.
Work with landowners, utilizing partnerships where possible, to cooperatively
resolve and remedy the violations. If necessary, work with the Regional
Solicitor or US Attorney’s Office to ensure remediation and future compliance;
and

2) Develop a process to begin regular inventory and monitoring of FmHA
easements so that each easement is visited annually. Work with partners and
other Service offices to assist where possible. Conduct control operations for
invasive species yearly on at least one visit.

Fire Management The use of prescribed fire has been identified as a potential management tool for
grassland and early successional habitat management in the CCP. The refuge will
evaluate and use fire as a management tool when appropriate. Further details and
guidance on using prescribed burns for habitat management can be found in the
refuge’s Fire Management Plan, which was approved in 2002 and revised in 2004.
It is available by request (contact the refuge), or as a download on the planning
website.

Prescribed burns
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Climate Change

The refuge recognizes that conditions related to global climate change may affect
our ability to meet long term biological objectives. Across the Appalachian region,
current observations have shown average temperatures to have risen more than
1.5°F; winter average temperatures by 4°F. In general, spring is arriving earlier,
summers are growing hotter, and winters are becoming warmer and less snowy.

Utilizing the TNC Climate Wizard program we analyzed the potential
temperature and precipitation changes predicted for West Virginia by the year
2050 using an average of the three main climate models (MIROC3.2, CSIRO-
MK3.0 and UKMO-HADCMS3). Annual precipitation was predicted to increase

an estimated 10 percent; however most change was predicted during the months
December—May. The warmer months of the year June—August indicated a

0-3 percent decrease in precipitation from historic conditions. Additionally July
temperatures showed an increase of about 5° F. The Climate Wizard modeling
program is considered more accurate for prediction of future temperature change
than for precipitation and mostly from a continental perspective. As such more
specific predictions at the State scale must be viewed as a coarse estimation
based on best available climate modeling at this time. Future information will
continually be sought to evaluate and model the potential effects of climate change
on refuge resources.

Field et al (2007) reports that several species of animals in North America are
responding to the effects of climate change. For example the increase in average
spring temperatures have led to earlier nesting for 28 migrating bird species

on the east coast of the U.S. (Butler 2003) and to earlier egg laying for tree
swallows (Dunn and Winkler 1999). Several frog species appear to be responding
by initiating breeding calls 10 to 13 days earlier than a century ago (Gibbs and
Breisch 2001).

Information from Audubon’s Christmas Bird Count found 58 percent of
observed species are wintering significantly more north in latitude over the
past forty years. Rising winter temperatures create more suitable habitat for
species which previously wintered in more southern locations (Audubon 2009).
Recommendations include protection of migratory bird habitat and improve
it’s resiliency through increasing connectivity and condition of existing habitat
(Audubon 2009).

Habitat specialists, like many peatland dependent bird species, are expected to
be even more heavily impacted by climate change effects due to their increased
sensitivity to vegetation changes. Areas such as Finzel Swamp in Maryland have
been studied to analyze the local effect of the peatland community on the avian
assemblages. Results indicated that Finzel Swamp and areas such as Canaan
Valley currently provide refugia for a unique and distinet bird species which
contribute to the avian diversity of the State and region. This diversity could be
lost over time if temperature changes greatly influence the peatland community
persistence in high elevation Appalachian wetlands. (Yeany 2009).

Another example of the possible effects of climate change on the region is found
with predicted effects on stream temperatures and their subsequent impact on
native fish species. The Intergovernmental Panel on Climate Change (IPCC)
(2007) estimates that a significant increase in average annual air temperature is
projected to eliminate a large percent of the habitat of brook trout in the southern
Appalachian Mountains. This effect is predicted well outside the planning
window for this document. However, some actions can begin now to help mitigate
predicted temperature increases in the region, such as reforestation of riparian
corridors to improve shading effects.
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Areas like Canaan Valley that are experiencing changes in average temperatures
could also serve as some of the more important and resilient areas of the
Appalachians due to higher elevations, existing and potential future plant
communities, and frost pocket conditions. For example, the refuge’s active role in
spruce restoration on the refuge and throughout the region is thought to be a way
to help reduce the severity of climate stresses on the variety of rare and endemic
species associated with these forests and high elevation wetlands. Increasing
historic conifer cover in headwater streams may help reduce the overall warming
effects and help maintain coldwater fisheries on the refuge such as brook trout
and redside dace.

Warmer winters and possible increased drought conditions could have the effect
of increasing insect infestations on balsam fir, Eastern hemlock and American
beech. The balsam and hemlock wooly adelgids which have infested stands of
balsam fir and are beginning to affect hemlock stands in Canaan could increase
in abundance with warmer winter temperatures and more generations may be
produced if summer temperatures prolong the season. Drought conditions stress
trees which can also increase their susceptibility to insect pests (IPCC 2007).

Maintaining and protecting the peatlands on the refuge will help regional

carbon sequestration goals. Peatland communities are known to sequester
greater amounts of carbon than other soil types. Analysis should be conducted to
determine how climate change may influence the changes in peatland areas on

the refuge, possibly moving them towards drier and therefore a more woody plant
community type. If this occurs the potential conversion of peat soils may affect the
amount of carbon sequestered in refuge wetlands.

Climate change will also likely create an increase in vegetative growth due to
the increase of COg in the atmosphere. With an increase in carbon dioxide one
may expect an increase in photosynthesis and biomass production. Combining
this information with predicted climate changes one may hypothesize that an
increased vegetative productivity during a prolonged growing season combined
with a possible decrease in summer precipitation could create drought stress
conditions, particularly in the late summer. Increases in precipitation during the
winter and spring months may exacerbate flooding conditions during snow melt.

Recommendations for forest management include planning for changes in plant
communities and maintaining and increasing native and natural diversity to
create a more resilient forest community. This may apply to the spruce forest
habitat the refuge currently manages. Currently the spruce forest on refuge lands
is fragmented and exists in relatively small patches. Through restoration work it
may be possible to increase the patch size and connectivity closer to historic stable
conditions of this northern forest type soon enough to help improve its resiliency
to changes in average and seasonal temperature and precipitation patterns over
the next 50 years.

Larger, mature trees with well established root systems will likely fare better
during drought conditions than smaller less developed trees. Additionally a more
mature and contiguous conifer cover in the higher elevations will help perpetuate
cooler temperatures on the forest floor creating more conducive conditions

for natural regeneration and perpetuation of associated wildlife such as the
threatened Cheat Mountain salamander. Increasing the acreage of red spruce
through restoration will likely increase the refuge’s role in carbon sequestration
as shade tolerant species like spruce are known to accumulate more carbon over
time. Also, an increase in forest cover and mature forest stands will increase the
carbon sink characteristics of the refuge forest habitat. Given the relatively high
elevation and frost pocket conditions it is possible that habitats in Canaan Valley
may develop into regionally significant refugia for vulnerable species.
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Refuge plans for maintaining and increasing spruce cover fall into the category
described by Millar et al 2007 as “resistance to change.” In this paradigm
management of an ecosystem so that it is more suited to resist the influence or
forestall the undesired effects of climate change is pursued. In the case of the red
spruce ecosystem in the central Appalachians, this may be the best course to take
given the high biological diversity and sensitivity of species tied to this ecosystem.
Additionally, restoring areas historically in red spruce forest will help lend
resilience to this forest ecosystem (Millar et al 2007).

Several species may be used to monitor the long term effects of climate change
to the refuge’s biota. For example, spruce reliant song birds such as the
blackburnian warbler may be an excellent indicator of the quality of the refuge’s
conifer forest habitat relative to climate change. Balsam fir represents one of

109 plant species that have distinetly northern ranges but are able to persist in
the Valley. Twenty-three of these species and varieties have been reported from
five or fewer locations in West Virginia (Hudgins and Scott 1988). One or several
of these plant species could be used for long term climate change monitoring.
Focal species tied to these unique habitats are likely to be the “canary in the coal
mine” for changes in habitats tied to climate change. The refuge’s list of focal
species includes many of these and will incorporate their status into the continued
adaptive approach to management during uncertain climate change scenarios.

The Service currently has a draft Strategic Plan for addressing climate change
which will help guide refuge actions including planning, strategic habitat
conservation, and adaptive management practices that will help us address
climate change effects on refuge resources. Generally the refuge will continue
to work with partners and encourage research and monitoring activities which
will help build an information base with which to monitor changes and develop
strategies to mitigate significant impacts over time. We will use adaptive
management to evaluate conditions as they relate to our ability to meet our
management objectives and integrate new management decisions into existing
plans based on sound science and best professional judgment.

Refuge System planning policy requires that we conduct a wilderness review
during the CCP process. The first step is to inventory all refuge lands and waters
in Service fee simple ownership. Our inventory of this refuge determined that
two areas met the eligibility criteria for a wilderness study area as defined by
the Wilderness Act. However, the planning team decided not to recommend

Mary Konchar

Bobolink
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wilderness designation at this time. The results of the wilderness review are

included in appendix C.
Wild and Scenic River Service planning policy also requires that we conduct a wild and scenic rivers
Review review during the CCP process. We inventoried the river and river segments

which occur within the refuge acquisition boundary area and determined that five
river segments met the criteria for wild and scenic river eligibility. These river
segments and their immediate environments were determined to be free-flowing
and possess at least one Outstandingly Remarkable Value. However, we are not
pursuing further study to determine their suitability, or making a recommendation
on these river segments at this time because we believe the entire river lengths
should be studied (not just those on refuge lands) with full participation and
involvement of our Federal, State, local, and non-governmental partners. The
results of our Wild and Scenic River inventory are included in appendix D. This
management action will provide protection for free-flowing river values, and other
river values, pending the completion of future comprehensive inter-jurisdictional

eligibility studies.
Conducting Additional NEPA generally requires site-specific analysis and disclosure of impacts in either
NEPA Analysis in an environmental assessment (EA) or in an EIS for all major Federal actions.

Other routine activities or general administration are categorically excluded from
NEPA requirements to prepare detailed environmental documents.

Most of the major actions in this document are described and analyzed in enough
detail to comply with NEPA, and will not require additional environmental analysis.
Although this list is not all-inclusive, the following projects fall into that category:

® Opening the refuge to fishing by amending 50 CFR 32.68;

B Implementing changes to the hunt program within the scope of the 2007 hunt
plan and EA;

® Creating a Research Natural Area; and

® Enhancing our priority public use programs.

Plans that have already undergone NEPA analysis include the current fire
management plan (2004), the current hunt plan (2007) and the furbearer
management and trapping plan (2004). Those environmental documents can be
requested from refuge headquarters.

We recognize that some of the actions in this plan are not described in enough
detail to comply with NEPA, largely because we did not have the necessary
information at the time to provide these details. These actions, which will require
further NEPA analysis, include:

®m Create new trails and trail connections.

® Construct a parking area, platform and interpretive kiosk where A-Frame Rd.
enters the refuge.

® Create new boat launch sites.

m Construct an environmental education pavilion on the Beall Trail in the vicinity
of the Blackwater River.

® Convert Delta 13/Camp 70 into a road suitable for vehicular access.
We will pursue additional NEPA analysis on these actions once we develop more

site-specific details.
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Refuge Goals,
Objectives and
Strategies

Introduction

The following goals, objectives and strategies include an array of management
actions that, in our professional judgment, work best towards achieving the
refuge’s purposes, vision, and goals, and will make an important contribution

to conserving Federal trust resources of conservation concern in West Virginia
and the central Appalachians. These management actions will most effectively
provide low-impact, wildlife-dependent recreation and address the significant
issues identified in chapter 2. We believe these management actions will enhance
the quality, effectiveness, and sustainability of our management priorities. We
also believe these actions are reasonable, feasible, and practical within the 15-year
timeframe.

Our management direction as described below is designed to balance the
conservation of a mixed forest matrix landscape with the management of early
successional habitats and the protection of wetlands for which we believe the refuge
can make the most important ecological contribution within the Canaan Valley
watershed, Allegheny Highlands and the Refuge System. The habitat types we
describe support a wide variety of Federal trust resources, in particular, birds

of conservation concern identified in the BCR 28 region, Physiographic Area 12
and wetlands. For each habitat type objective we identify “focal species”, whose

life and growth requirements will guide management activities in that respective
habitat type. Focal species were selected because they are Federal trust resources,
identified as priorities in local or regional resource planning documents, or

Canaan Valley provides significant habitat for populations of those species. Focal
species represent species whose habitat needs, in our opinion, broadly represent
the habitat requirements for a majority of other Federal trust species and native
wildlife and plants dependent on that respective habitat type. See appendix E for

a full description of the process for selecting focal species and priority habitats

for the refuge. Our management direction also addresses the Refuge System’s
mandate to consider managing refuge habitat under the Biological Integrity and
Diversity and Environmental Health policy (601 FW 3) (2001).

Under this management direction the refuge will attempt to increase deer harvest
by facilitating the removal of more deer from the refuge and by opening more
tracts to rifle use. We will officially open the refuge to fishing by amending 50
CFR 32.68, and we will promote fishing opportunities. To facilitate opportunities
for wildlife observation and photography we will create trail connections that will
offer longer trail routes and that will allow users to travel from the north end of
the refuge to the south end, and vice versa, while mostly staying on refuge lands.
We will expand the visitor center hours and we will build a new environmental
education pavilion. We will also increase the number of environmental education
and interpretation programs being offered on and off the refuge. As a result of
this increase in infrastructure for visitor services we expect that visitor use will
increase by 15 percent.

In this CCP we present a staff of 12.5, which is the recommended number of
positions in the 2008 staffing model. Staffing models were developed to answer
the following basic question: “What level of staffing is needed to operate and
manage a station to achieve the station’s purpose, contribute to the mission
and goals of the Refuge System, and comply with the Refuge Improvement Act
and other laws, regulations, and policy?” Earlier efforts suggest there are 10
functional categories that describe the work we do or need to do on stations in
the Refuge System. These are: wildlife and habitat, visitor services, facilities
and equipment, maintenance, realty, planning, communications, business
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GOAL1

Objective 1.1 (Forested,
Shrub and Herbaceous
Wetlands and Open Water)

management, information technology, law enforcement, and fire management.
The model gives a total number of full time employees needed at a station to do
the work, but management must still decide the best mix of disciplines to do that
work and whether to deploy part-time, seasonal or permanent employees. To
support the expanded biological and visitor services programs in this CCP, we will
convert our administrative assistant and park ranger term positions into full time,
permanent positions, and we will add a refuge operations specialist position, a
permanent seasonal maintenance worker, a permanent park ranger position, and
a permanent biological technician.

Map 4-1 illustrates the refuge’s predicted habitat management strategies, map 4-2
illustrates the predicted refuge hunt strategies, and map 4-3 illustrates the
predicted public use strategies.

Maintain and perpetuate the ecological integrity of the Canaan Valley wetland complex
to ensure a healthy and diverse wetland ecosystem providing a full range of natural
processes, community types, and native floral and faunal diversity.

Within 15 years, maintain and improve the biological integrity, diversity and
environmental health of the 5,573-acre refuge wetland complex and prioritize
management actions to improve an index of ecological integrity by 10 percent, to
limit invasive plant infestation to standards established by NatureServe, and to
limit excessive deer browse which inhibits natural succession and regeneration.
Management will emphasize and reflect the composition, function and diversity of
this habitat type as it will occur under natural environmental influences.

Rationale

The refuge currently protects 5,573 acres or 67 percent of all wetland habitats

within the Canaan Valley watershed. The wetlands of Canaan Valley represent
almost 30 percent of the total wetland acreage in the State (Evans et al. 1982).

As early as 1974, Canaan Valley was officially recognized as a regionally
significant wetland area through the designation of 15,400 acres as a NNL,
administered by the Park Service. The extensive wetlands and diversity of plant
species, particularly plants more typical of northern latitudes, were cited as the
primary purposes for the NNL designation (NPS 2000).

In all of the founding documents including the 1979 EIS and 1994 EA, the
importance of the wetlands was emphasized as a reason for establishing Canaan
Valley refuge:

m “Canaan Valley’s wetland and wildlife habitat resources are considered
nationally significant.” (USFWS 1994b, USFWS 1994c¢).

® “(Canaan Valley’s wetland area)...is listed as a priority for protection in the
Service’s Regional Wetland Concept Plan, and considered by the State of West
Virginia as the most important wetland in the State.” (USFWS 1994b, USFWS
1994c)

m “ .. (Canaan Valley)...contains the largest known freshwater wetland area in the
central and southern Appalachians” (NPS 2000).

® “The purpose of the refuge acquisition is to insure the ecological integrity
of Canaan Valley and the continued availability of its wetland, botanical, and
wildlife resources to the citizens of the United States” (USFWS 1979).
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The importance of protecting wetlands in Canaan Valley was further defined
through one of the enabling legislative acts, the Emergency Wetlands Resources
Act, used to establish the refuge and further detailed in Chapter 1.

Wetland habitats are considered critical components of functioning ecosystems.
The State Wildlife Action Plan (2006) notes that wetland habitats harbor up to

23 percent of the State’s plant species and that wetlands are one of the State’s
most critically important habitat types. Because less than one-half of one percent
of the State’s land area occurs as wetlands, those communities and related species
are of high conservation value. Wetland types are also noted as rare community
types in the USFS Monongahela Forest Plan (USFS 2006). These facts emphasize
the importance of the refuges’ role in the State’s wetland protection and
conservation efforts.

Maintaining and perpetuating the ecological integrity of the wetland complex in
Canaan Valley fits well with the Refuge System’s Biological Integrity, Diversity,
and Environmental Health Policy (601 FW 3). This policy prescribes that refuges
maintain and restore, where appropriate, the “biological integrity, diversity, and
environmental health” of the Refuge System. It provides refuge managers with an
evaluation process to analyze each refuge and recommend the best management
direction to prevent further degradation of environmental conditions, and where
appropriate and in concert with refuge purposes and System mission, restore
lost or severely degraded components. By providing for the full range of natural
processes and native floral and faunal diversity, the refuge will be implementing
the policy.

The primary known threats to the ecological integrity of the wetland complex in
Canaan Valley are past land use practices (including excessive and destructive
public use), an unchecked beaver population, an abundant white-tail deer
population, invasive and exotic pests, and atmospheric deposition. We developed
management strategies to ensure that these specific threats, with the exception
of atmospheric deposition, are addressed. To identify, prioritize, and abate the
most important of these and other unknown threats to the integrity of the wetland
complex, we will develop an index of ecological integrity. Once created, adaptive
management actions will strive to improve the index score over the 15 years of
this comprehensive plan.

Invasive pest control, hydrologic restoration, and deer abundance reduction are
targeted as important management actions prior to the creation of the index of
ecological integrity. Invasive plant species such as purple loosestrife, Japanese
knotweed, garlic mustard, and Japanese stiltgrass pose imminent threats to

the wetland communities. These species have been documented within Canaan
Valley or Tucker County, but have limited occurrence on the refuge. By thorough
monitoring and rapid control, we will contain their spread to no greater than the
thresholds established for individual invasive species by NatureServe, (Faber-
Langendoen et al 2008) with emphasis on controlling their encroachment into
sensitive or rare plant communities. Aceording to the NatureServe protocol, areas
are ranked “excellent” to “poor” based on the percent total abundance (percent
of invasive species relative to the native species) of key invasive plant species. A
threshold of 3 percent total abundance is cited as “good” and will be applied to
invasive plant species such as purple loosestrife or Japanese knotweed which are
a particular threat to the refuges’ habitats. We will strive to prevent any new
occurrences of invasive plants that are already below a 3 percent total abundance
threshold, and we will not allow plants to exceed a 3 percent threshold once they
are established.
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Historical land use practices have altered the hydrologic regime of the wetlands
and adjacent slopes draining to the wetlands. Impact reports of past off-road-
vehicle (ORV) use in Canaan Valley detail direct loss of vegetation, colonization

by non-native plant species and excessive erosion (Stout 1992, USFWS 1993).
Railroad grades, roads, and trails impede the flow of surface and subsurface
water in some areas, channelize water flow in others, impound water, and
accelerate soil erosion and stream sedimentation. Bartgis and Berdine (1991) note
that roads and trails divert water from their original drainage patterns in Canaan
Valley. This can result in some drainages becoming drier while others accelerate
erosion by being forced to carrying more water.

Zeedyk (2002) documented many instances in Canaan Valley where existing roads
and trails were channeling water away from historical wetlands and in some

cases causing erosion and sedimentation of bog and other wetland communities.
These problems have “profoundly if not irreversibly altered” the extent, depths,
characteristics, and function of the wetlands on the Main Tract (Zeedyk 2002).
Although some of the impacted areas may have stabilized since their disturbance,
identifying and remediating the sources of continuing degradation is a high
priority in restoring the environmental health of the wetland complex.

Deer abundance appears to have suppressed woody regeneration
in Canaan Valley following logging in the early 1900s and the
livestock grazing in the mid- to late-1900s. Observations from
deer exclosures in Canaan Valley show a marked increase

in number, height, and diversity of woody stems inside the
exclosure compared with similar habitat outside the exclosures
(USEFWS 2006a). Recent observations from a forest inventory
study indicate a lack of seedling hardwoods developing in

the refuge forest understory. For example only 5 percent of
inventoried northern hardwood and cherry forest plots had
greater than the necessary number of regenerating stems

per plot to be considered to have adequate small advanced
reproduction (USFWS 2006a).

Studies of deer herbivory of Jacobs’s ladder, a priority
conservation plant species (G3-globally vulnerable), show that
browse impacts can be significant. Flaherty (2006) found some
Jacob’s ladder with up to 69 percent of flowering stems browsed
on the refuge. Browse rates this high, if continued over many
years, could limit natural reproduction and the expansion or even
replacement of plants within a population. Deer herbivory, when
browse pressure is high, can alter the growth, reproduction

and ultimately survival of plants within a specific population
(Alverson and Waller 1997, Cote et. al 2004). The browse
pressure that the deer population exerts in Canaan Valley may
threaten the reproduction and persistence of sensitive plant
species and the processes of natural succession and woody
encroachment.

Literature suggests that high deer densities impact woody regeneration in central
Appalachian hardwood forests. Altered species composition and reduced diversity
of woody and herbaceous plant species were found at densities over 20 deer per
square mile (deCalesta 1994). Locally, deer were found to impact balsam fir
regeneration in Canaan Valley (Michael 1992b). Deer densities based on number
of bucks killed per square mile differ and range from 17 to over 30 on refuge

lands between 2002 and 2006 (WVDNR, USFWS unpublished data). Surveys
conducted in the Timberline Homeowners development by the WVDNR estimated

Chapter 4. Management Direction and Implementation

419



Refuge Goals, Objectives and Strategies

4-20

46 deer per square mile in 2003 and 59 deer per square mile in 2004. Current
management of deer in Tucker County targets a density of 25-30 per square mile
(Taylor 2009). Refuge observations and forest inventory data suggest that current
deer densities are affecting balsam fir survival and impacting forest understory
development. Managing the deer population to maintain species diversity and
natural processes is an integral component of maintaining the health of the
wetland complex.

Strategies:

Within 0-3 years of CCP approval:

® Identify locations where existing railroad grades, road grades, and trails have
altered natural hydrologic processes such as surface and sub-surface water
flow, evaluate those sites where remediation will benefit the wetland complex,
and prioritize these sites for remediation. Methods will include but are not
limited to the placement of culverts and permeable fill to restore flow through
developed grades and trails, breaching roads, trails and rail grades blocking
flow, recontouring and filling deeply incised areas.

® As part of the Habitat Management Plan (HMP) process, develop individual,
site specific restoration plans that will maintain and/or improve the integrity of
the wetland complex.

Within 3-5 years of CCP approval:

B Remediate, where appropriate, identified impacted areas so that natural
processes are restored and soil erosion is reduced. Incorporate prescriptions
and implementation strategies in HMP and Annual HMP as appropriate.

® Identify appropriate ecological integrity index metries that measure both
the intrinsic value of the wetland complex as well as the wildlife species that
depend on these habitats. Perform initial measurements within palustrine
and riparian communities. Facilitate partnerships and research to guide the
development of the index and monitoring metrics and improve our knowledge
and understanding of the wetland complex.

Within 5-10 years of CCP approval:
m Evaluate effectiveness of the monitoring protocol and integrity index, and
determine appropriate time interval for continued long-term monitoring.

Within 10-15 years of CCP approval:
® Continue long term monitoring of integrity index metries, implementing
changes as appropriate to adapt to new information and monitoring results.

Throughout the Life of the CCP:
® Map and evaluate wetland areas impacted by erosion, sedimentation and
hydrologic disturbance.

® Minimize all refuge activities that will cause unnecessary disturbance to refuge
wetland communities.

® Conduct breeding bird surveys in wetland communities to monitor trends
especially for birds of conservation concern.

® Work with partners (universities, colleges, NGOs, and Federal and State
agencies) on wetland monitoring and research projects.

B Conduct biannual breeding amphibian call surveys and annual vernal pool
monitoring.
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Objective 1.2 (Forested
Wetlands)
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B Permit and encourage deer hunting, particularly for does, on refuge land with a
goal to maintain a population no greater than the ecological carrying capacity
of the landscape. See goal 4, Objective 4.1, for specific strategies on managing
the refuge’s deer population.

B Work with the WVDNR and surrounding land owners to encourage increased
deer harvest, particularly for does, on lands adjacent to the refuge. See goal 4,
Objective 4.1, for more details.

® Conduct baseline inventory and monitoring projects in coordination with State
and regional wetland inventory and research initiatives. Projects may include
amphibian nesting and anuran breeding surveys, and dragonfly inventories.

B Conduct annual deer herd surveys for density estimation.

Manage and protect 132 acres of wetland conifer forest and woodland to
perpetuate their associated flora and fauna, prevent inundation by beaver activity
over 10 percent of the land area of these communities for greater than 2 years,
and conduct restoration activities where practical to ensure regeneration, natural
succession, and persistence of these communities. Benefiting species of concern
include balsam fir, Blackburnian warbler, Canada warbler, and Indiana bat.

Rationale

A small portion of refuge wetlands are currently forested with red spruce,
eastern hemlock, balsam fir, and associated species, compared to the reports
from the late 1800s of the extensive red spruce forests throughout the valley.
Recent modeling efforts conducted in collaboration with the multi-agency high
elevation conifer work group indicate that Canaan Valley likely supported the
greatest extent of wetland conifer forests in the State prior to logging activities.
Today 2 percent, or 132 acres, of the refuge wetlands are coniferous forest. Red
spruce, balsam fir, and Eastern hemlock are the dominant species in this forest
type. Red maple, black ash, serviceberry, black cherry, yellow birch and mountain
ash are co-dominants. These forests occur on low lying wetland sections of the
refuge’s Freeland and Cortland Tracts, along the major riparian corridors such
as the Blackwater River through Middle Ridge and in isolated low-lying seep and
riparian areas throughout the Main Tract, which is the 9,176-acre tract of land in
the northern part of the refuge.

The spruce-fir
swamp communities
are rare within

the State, region,
and worldwide.
NatureServe lists
the five conifer
swamp associations
occurring in Canaan
Valley as S1-S2
(vulnerable to
highly vulnerable

to extirpation in

the State) and
G1-G3 (somewhat to
highly vulnerable to
extirpation globally).
A survey of plant
American black duck communities in the

Chapter 4. Management Direction and Implementation

-0



Refuge Goals, Objectives and Strategies

4-22

Allegheny Mountain Section of the Central Appalachians listed Canaan’s conifer
swamps as rare because of the limited distribution of wetlands within the region
and the presence in Canaan’s wetlands of regionally rare plants (Fortney et

al. 2005). Community types recognized by the WVCAP associated with these
wetlands (floodplain forests and swamps, high Allegheny swamp) are listed as
high to very high conservation priorities (WVDNR 2006). For example, balsam
fir, a dominant canopy species in nearly 20 acres of forested wetlands, is a State
species of concern and is nearing the southern extent of its distribution in Canaan
Valley.

The conifer swamps harbor many wildlife species considered by the State as
“Species in the Greatest Need of Conservation” and by PIF as priority migratory
bird species for BCR 28. These species include Canada warbler, Blackburnian
warbler, and mammals such as southern watershrew, bog lemming, Appalachian
cottontail, and possibly the Federally endangered Indiana bat (PIF 2003, Rich,
T.D. et al. 2004, WVDNR 2006).

The known threats to the conifer swamps are invasive insect pests, invasive exotic
plants, an unchecked beaver population, an abundant white-tail deer population,
and atmospheric deposition. A narrow ecological niche for balsam fir wetland
communities and the restricted range of red spruce and balsam fir to the high
elevations in the Central Appalachians also limit the conifer swamps. The threats
from and management strategies for invasive plants and deer browse pressure are
addressed in Objective 1.1.

Exotic pest control is an important management action to perpetuate the conifer
swamp communities. Balsam and hemlock woolly adelgid are immediate and
severe threats to the balsam fir and hemlock components, respectively, of the
forested wetlands. Since its arrival in Canaan Valley in the mid-1990s, balsam
woolly adelgid has infested all balsam stands, resulting in a decline in the number
of live balsam firs, killing approximately 30 percent of the mature balsams
between 1995 and 2005, and limiting reproduction and regeneration. Because

of the limited distribution of balsam fir in the State, apparent complete adelgid
infestation of fir throughout the State, and lack of regeneration, management
concern for balsam fir communities has increased.

Hemlock woolly adelgid is also an immediate and severe threat to the hemlock
component of the forested wetlands. Hemlock woolly adelgid arrived in Canaan
Valley in the early 2000s, but appears to be moving slowly through the hemlock
population. Little mortality from hemlock woolly adelgid is known from Canaan.
No effective treatments for these pests in native, dispersed wetland stands are
known. Encouraging the refuge to serve as an experimental control site or using
approved biological, chemical, or mechanical control methods for the adelgid helps
promote the persistence of two important components of the wetland conifer
swamps.

In addition to the impacts of the balsam and hemlock woolly adelgids, deer
browsing eliminates many of the naturally regenerating balsam and hemlock
seedlings. Reducing deer browse in Canaan Valley helps ensure the regeneration
of balsam, hemlock, and their associated forested wetland species. Planting
balsam seedlings grown from seeds collected in Canaan Valley and grown in
nurseries maintains an important component of the conifer swamp communities
and maintains the unique local genotype of this species. Deer exclosures help
protect natural and planted seedlings within existing and historical balsam

fir stands. Without active management to replace seedling presence, balsam
communities will develop into even-aged stands, highly susceptible to adelgid
infestation without younger trees to replace them. Many stands on the refuge

Canaan Valley National Wildlife Refuge Comprehensive Conservation Plan



Refuge Goals, Objectives and Strategies

suffering from adelgid infestation have become highly susceptible to wind-throw
events. This opens the canopy and permits new seedling growth of typically
browse resistant woody species. Without seedling replacement and understory
establishment through planting efforts, a dramatic shift in the wetland forested
community and loss of the balsam fir component will likely result.

Restoration efforts for areas which are currently forested and areas which were
historically forested but have not regrown since the historical logging and fires
will be evaluated during the HMP process for management actions. Locations of
existing conifer forest will be priority sites for restoration planting to increase

the areal extent of and connectivity between patches. Potential restoration sites
for conifer forest are identified on Map 4-1 and include both upland and wetland
sites. Identified areas on the map generally indicate locations within which the
refuge will consider conducting conifer forest restoration management actions.
Much of the wetland habitat which was formerly conifer/mixed hardwood swamp
forest historically, likely could not support a self sustaining forest at this time.
Fires and logging activity followed by years of grazing in some areas have created
conditions not suitable for natural tree succession. We will consider site suitability,
ecological context and practicality measures while making the decision for
locations of restoration actions.

Beaver activity and the flooding of low lying areas is a natural and important
disturbance process in Canaan Valley. The natural landscape mosaic of flooded
areas and old ponds in various stages of succession maintains a diversity of

plant communities unique to Canaan Valley and provides niches for several
uncommon plant species. With few natural predators, however, the beaver
population threatens sensitive plant communities with prolonged inundation.
Bottomland forested communities, especially balsam fir stands, are particularly
vulnerable due to their limited distribution and have experienced a 40 percent
reduction in area between 1975 and 1997 (Fortney and Rentch 2003). Limited and
regulated trapping of beaver ensures the protection of targeted wetland plant
communities and species of concern (Bonner 2005). The refuge initiated a beaver
management program through the development of a furbearer management plan

Ken Sturm/USFWS

Tree chewed by beaver
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and environmental assessment, approved in 2003. Beaver management is aimed
at reducing the threat of inundation of rare plant communities by proactively
trapping through a special use permit issued by the refuge.

Balsam fir is singled out in this objective as a species of concern because of its
rarity in the State (it is on the southern edge of its distribution), and because of
the diversity of threats impacting the population’s persistence in Canaan Valley.
Balsam woolly adelgid causes mortality of mature trees, limiting reproduction
and regeneration. Deer browsing eliminates many of the naturally regenerating
balsam seedlings. Perpetuating this species in Canaan Valley protects an
important component of the most vulnerable conifer swamp communities and
maintains the unique local genotype of this species. Current partnerships have
successfully funded the collection and propagation of local balsam fir stock for
restoration purposes on the refuge through a combination of volunteer support,
staff time, grants, and limited station funds. Restoration work to conserve
balsam fir as a species and as part of a rare plant community will continue to be
an emphasis on refuge lands. Future restoration work may require additional
funding emphasis from the refuge if balsam fir resumes a precipitous decline as
was seen in the early 2000’s.

The Indiana bat is a Federally listed endangered species and a trust resource

of the Service. Primary foraging habitats include wetland and riparian areas,
bottomland forests and edge habitats. Roost trees are typically in wooded
wetlands, bottomland and floodplain forests, as well as upland habitats.

Habitat loss and degradation, overutilization for scientific purposes, disease

and predation, environmental contaminants, and the inadequacy of existing
regulatory mechanisms for summer habitat threaten the population viability of
the Indiana bat across its range. The Indiana Bat Draft Recovery Plan (USFWS
2007a) calls for the conservation and management of hibernacula and adjacent
lands, summer habitat, and winter populations, for the monitoring of populations
on Federal lands, and for the development of public outreach and information
programs (Recovery Actions 1, 2, and 4). If Indiana bats are using the refuge for
foraging and roosting, then protecting, maintaining, and improving habitat quality
on the refuge will contribute to the viability of the species and its recovery. The
conservation of this endangered species is now more important than ever as white
nose syndrome spreads across the range of the Indiana bat.

Acoustical recordings from 2003, 2006, 2007, and 2008 suggest Indiana bats

are using riparian corridors and beaver ponds on the refuge for summer
foraging habitat. Mist-netting will provide visual confirmation of their presence,
reproductive information, the types of refuge habitats used, and the seasons they
are using the refuge habitats. Summer use indicates a potential for maternity
colonies to be located on or near the refuge. As a key stage in the life cycle of the
species, it is imperative to know the location of maternity colonies and protect
them from disturbance. Radio telemetry of lactating or recently lactating female
bats found on the refuge will define the habitats and locations that are important
for this endangered species.

Gathering more information about use of the refuge by this endangered species
will allow more informed management decisions and ensure the protection and
improvement of habitats used as roost or maternity colonies.

Strategies:

Within 0-3 years of CCP approval:

B Identify, map, and prioritize communities and locations where no more than
10 percent loss of forested wetland plant communities from inundation by
beaver activity will be tolerated.
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m Survey for Indiana bat presence and habitat use using mist nets and acoustic
monitoring equipment along 90 percent of riparian and wetland communities
and determine appropriate conservation and management actions.

m Contact agency partners and other organizations to find training to develop
expertise within refuge biological staff to operate acoustical monitoring
devices, conduct mist net surveys, correctly identify bat species by sound and
sight, and receive the appropriate permits for handling the species.

B Determine summer roosting and foraging locations in Canaan Valley using
radio telemetry of Indiana bats captured in mist nets.

Within 5-10 years of CCP approval:

B Assess the quality and extent of any occupied Indiana bat habitat and
implement forest management techniques to improve the quality of at least
20 percent of potential habitat. This may include creating areas of standing
dead hardwood trees near wetland and riparian habitat by selective girdling
operations.

Throughout the Life of the CCP
® Work with volunteers to support bi-annual spruce and fir planting projects in
wetland and riparian communities.

B Support cone collecting and seed extraction of conifer species through volunteer
support.

B Partner with the U.S. Department of Agriculture (USDA) NRCS (Alderson,
WYV) to store and propagate conifers for restoration purposes.

® Focus planting on habitats currently supporting small aggregations of spruce
and fir.

® Support conifer planting efforts through grant funding with minimal use of
station funds.

B Work with university partners and other researchers to evaluate spruce
restoration techniques and prioritize locations for restoration activities.

® Participate in the multi-agency Red Spruce MOU.

® Maintain and monitor balsam fir exclosures to evaluate impacts of deer browse
on balsam fir reproduction, growth and the success of associated wetland plant
species.

® Conduct beaver pond use and development surveys focused in high priority
locations to determine potential of community loss through beaver activity.

B Jssue special use permits for people to trap beaver in order to prevent
prolonged inundation of high priority locations as directed by refuge staff.
Beaver trapping will be strictly a management action tied directly to the
protection of rare plant communities and refuge infrastructure as outlined in
the furbearer management plan.

m Perpetuate conifer wetland forest by working with partners to propagate and
plant Canaan Valley balsam fir and red spruce within the extent of current and
historical ranges.

® Work with partners to evaluate and implement methods for controlling balsam
woolly adelgid.

4-26 Canaan Valley National Wildlife Refuge Comprehensive Conservation Plan



Refuge Goals, Objectives and Strategies

® Construct deer exclosures when necessary to protect balsam seedlings from
deer browsing.

Objective 1.3: (Shrub and Manage and protect 5,060 acres of wet shrublands and herbaceous wetlands to

Herbaceous Wetlands) perpetuate their associated flora and fauna, prevent inundation by beaver activity
over 10 percent of the land area of these communities for greater than 2 years,
and conduct restoration activities where practical to ensure regeneration, natural
succession, and persistence of these communities. Benefiting species of concern
include alder flycatcher, American woodcock, pink-edged sulfur butterfly and
many herbaceous wetland plant species.

Rationale

Like the forested wetlands discussed in Objective 1.2, the shrub and herbaceous
wetlands are both maintained over time by and susceptible to inundation by
beaver activity. Beaver activity and the flooding of low lying areas is a natural
and important disturbance process in Canaan Valley. The natural landscape
mosaic of flooded areas and old ponds in various stages of succession maintains
a diversity of plant communities unique to Canaan Valley and provides niches for
several uncommon plant species. With few natural predators, however, the beaver
population threatens sensitive plant communities with prolonged inundation.
Limited and regulated trapping of beaver ensures the protection of targeted
wetland plant communities and species of concern (Bonner 2005).

See also rationale for Objective 1.2.

Strategies:

Within 0-3 years of CCP approval:

® Identify, map, and prioritize communities and locations where no more than
10 percent loss of shrub/herbaceous wetlands from inundation by beaver
activity will be tolerated.

B Conduct bimonthly acoustical monitoring surveys (May-September) along
streams and beaver ponds to detect presence of Indiana bats.

Throughout the Life of the CCP
® Map and evaluate wetland areas impacted by erosion, sedimentation and
hydrologic disturbance.

® Minimize all refuge activities that will cause unnecessary disturbance to refuge
wetland communities.

B Conduct breeding bird surveys in wetland communities to monitor trends
especially for birds of conservation concern.

® Work with partners (universities, colleges, NGOs, and Federal and State
agencies) on wetland monitoring and research projects.

® Conduct biannual breeding amphibian call surveys and annual vernal pool
monitoring.

® Plant alder seedlings to increase patch size and management capability of alder/
tall wetland shrub habitat.

Objective 1.4: (Open Manage and protect 55 miles of stream and a dynamic beaver pond system

Water/Aquatic) (currently 85 acres) for cold water fish species and breeding and foraging
migratory birds by ensuring adequate riparian cover, limiting anthropogenic
disturbance, and allowing the process of beaver pond formation and succession to
occur naturally. Benefiting species include brook trout, redside dace, American
black duck, American bittern, wood duck, and southern water shrew.
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Rationale

Streams, rivers, beaver ponds, and other open water bodies in Canaan Valley
provide habitat for species of concern such as brook trout, redside dace, black
ducks, wood ducks, and American bitterns. High quality wetland and cold water
riparian habitat is scarce and frequently degraded in the State and in the High
Allegheny Plateau region of the Central Appalachians. Degraded riparian habitat
in West Virginia is noted to be the second greatest environmental stressor in

the State and within the Mid-Atlantic highlands overall. West Virginia has a low
percentage of wetland acres and has lost an estimated 24-57 percent of historical
wetland communities from development and alteration (WVDNR 2006). Wetlands
are considered uncommon and are noted as extremely important for wetland
dependant plant and wildlife communities (WVDNR 2006, Tiner 1996). As the
largest wetland in the State with the headwater tributaries to the Blackwater
River, Canaan Valley is an important resource for maintaining open water-
dependent species.

Brook trout are an indicator species for the quality of the cold water fisheries

in the region. Although once abundant, channelizing and impounding of

streams, logging that removed shade and cover from streamsides, soil erosion,
sedimentation, acid mine drainage, and competition from non-native fish has led
to the extirpation of brook trout in 25 percent of the streams in its historical range
in West Virginia. The remaining population is classified as “Greatly Reduced”
with 85 percent of brook trout existing in highly fragmented populations lacking
connectivity to other suitable or occupied stream segments (Hudy et al. 2005).
Redside dace, a species with similar habitat requirements that is rare in the

State, likely faces similar reductions in population size and connectivity as a result
of habitat fragmentation and degradation. This species was reportedly common

in Canaan Valley in the 1940s and 1950s but is currently rare with documented
population declines since 1978 (Cincotta et. al 2002).

The refuge was established in part to protect the valley’s cold water habitats and
their associated ecological systems. One of the founding authorities (Emergency
Wetlands Resources Act of 1986, 16 U.S.C. 3901-3932), the final EIS (USFWS
1979), and final EA (USFWS 1994a) for the establishment of the refuge, point

to the conservation of wetlands, protection of water quality, and preservation of
cold water fisheries as a primary focus for refuge management. The continued
degradation of habitat in the region and subsequent fragmentation of the brook
trout populations warrants an ongoing focus in refuge management for protecting
cold water habitats. The Service, Eastern Brook Trout Joint Venture, and the
WVDNR recognize the importance of this focus and similarly emphasize the
protection, restoration, and maintenance for populations and habitats of brook
trout and other aquatic species of concern (Moss et al. 2007, EBTJV 2007, and
WVDNR 2006).

There are eight tributaries either entirely or partially on the refuge which have
current or historical records for brook trout. Those streams or sections of stream
outside of refuge boundaries can be focus areas for joint habitat management
projects to protect water quality and the riparian corridor. Areas on the refuge
which have historical records for brook trout should be evaluated for water quality
and the associated riparian forest cover for possible management actions.

Increasing forest cover of riparian corridors protects water quality for aquatic
species such as brook trout and redside dace by shading streams (slowing

heat gain), reducing sedimentation, and providing woody debris for habitat
structure. A 100 meter forested or tall shrubland buffer on each side of perennial,
intermittent, and ephemeral streams exceeds the West Virginia DEP’s
recommended 30 meter buffer for erosion control and sedimentation and provides
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the shading, stabilization, and woody debris inputs that benefit cold water fish
habitat (WVDOF 2001, EBTJV 2005). A forested buffer, when greater than

90 percent canopy closure and at least 25m wide on each side of the stream, allows
the stream to retain normal stream temperature behavior with minimal daily
and seasonal temperature fluctuations (Wilkerson et al. 2005). Wider riparian
forest corridor widths support greater numbers of breeding birds, especially
those considered area-sensitive species (Peak and Thompson 2006, Fischer 2000).
Using the 100 meter width will ensure that riparian corridors protect aquatic
habitats and improve migratory bird habitat. Limiting gaps in canopy cover along
a stream to less than 100 meters allows the stream to recover to near normal
temperature behavior if the stream subsequently flows through closed canopy
forest (Wilkerson et al. 2005).

Sedimentation of streams from upland soil erosion and disturbance inhibits

the development of brook trout eggs and reduces reproductive success. Small
amounts (<1 percent) of fine sediment (<0.063mm) in the spawning bed substrate
can negatively impact brook trout recruitment in Appalachian headwater
streams (Hartman and Hakala 2006). Rehabilitating the extensive logging
roads, skid trails, railroad grades, and currently degraded streams can decrease
sedimentation and allow for greater reproductive success and potential new
restored habitat for brook trout and redside dace. The restoration of degraded
wetland and upland areas is addressed in Objective 1.1.

Improving riparian forest cover also provides habitat for a diversity of other
wildlife species including migratory birds, amphibians, and mammals. Studies
indicate that increasing riparian area increases avian species richness (Stauffer
and Best 1980; Triquet, McPeek, and McComb 1990; Keller, Robbins and

Hatfield 1993; Kilgo et al. 1998) and that narrow buffer zones are less likely to
contribute to high water quality goals (Houlahan and Findlay 2004). Semlitsch
(1998) recommended riparian buffer strips greater than 165 meters to maintain
viable populations and communities of Ambysomatid (mole) salamanders and to
maintain the connection between wetlands and terrestrial habitats to preserve the
biodiversity of remaining wetlands. The range of recommended widths of riparian
habitat for birds is broad. Fischer and Fischenich (2000) cite recommendations
that range from 15 meters for stopover use during migration, to 100 meters to
maintain nesting habitat for area sensitive species of birds. Kilgo et al. (1998)
recommended the width of bottomland hardwood forest to be at least 500 meters
to maintain a complete avian community.

American black ducks, American bitterns, wood ducks, and other waterfowl use
the headwater wetlands and impounded water of beaver ponds in Canaan Valley
during migration and the breeding season. The scarcity of suitable habitat within
the State and range-wide population declines places black ducks and bitterns on
the State species of concern list. Wetland habitats are noted as a high conservation
priority in the WVCAP and provide habitat for a large number of species listed

as State conservation priorities. As the largest wetland in the State harboring
these sensitive species, the refuge can play an important role in the protection and
management of naturally functioning open water wetland habitats. Open water
habitat is relatively rare and isolated in the valley, being formed by beaver activity
and to a lesser extent historical railroad and road grades impounding water flow.
Acreage of pond habitat changes over time as beaver populations fluctuate.

In addition to the primary refuge purpose directing wetland conservation
(Emergency Wetlands Resources Act of 1986, 16 U.S.C. 3901-3932), the final EA
(USFWS 1994a) prepared prior to land acquisition lists as an objective providing
and developing habitat for waterfowl consistent with preservation of existing
ecosystems. Protecting the streams and the open water habitat created by beaver
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Glade Run wetlands

ponds for breeding and migratory waterfowl on the refuge
continues to be a high priority, as it provides habitat otherwise
scarce in the region. Actively creating impoundments to
further maximize species productivity, however, is precluded
by the importance of protecting the unique wetland system
that is maintained by the naturally occurring and succeeding
beaver ponds. The formation of new beaver ponds, desirable
for the creation of waterbird habitat, may directly conflict with
other priorities of the refuge and the persistence of sensitive
plant communities. The protection of rare plant communities
(forested wetlands) from beaver pond inundation is addressed
in Objective 1.2.

Protecting open water habitats is important for the variety

of wildlife and plant communities that rely on these limited
habitats on the refuge. Disturbance and harassment of
breeding waterbirds can be an important stressor affecting
their foraging behavior and reproductive success. Due to the
limited quantity of pond habitat on the refuge, these areas
could have a disproportional amount of disturbance associated
with fishing or other recreational activities.

Disturbance to waterfowl from recreational fishing access

is of particular concern because fishing is permitted year-
round in West Virginia. Humans walking off-trail have been
shown to cause greater disturbance (greater area of influence,
flush distance and distance moved) to wildlife than walking
within trail corridors (Miller et al. 2001). Predictability of
disturbance (on trail vs. off trail) has been cited as a major
factor in impacts to wildlife. Walking off trail is considered
less predictable to wildlife and typically more disruptive
(Trails and Wildlife Task Force 1998, Miller et al. 2001,
Knight and Cole 1991). Requiring anglers to use designated
public use trails to access fishing areas will help limit this type
of disturbance. Nonetheless, once anglers access pond habitats, disturbance of

wildlife associated with those sites is likely.

The strategies listed below will help the refuge achieve its objective of providing
suitable open water and aquatic habitat with minimal disturbance to support and
enhance the population viability of black ducks, bitterns, and other waterfowl
species as well as protecting other wildlife species associated with aquatic
habitats on the refuge.

Strategies:

Within 0-3 years of CCP approval:

® Survey stream and river segments to document locations of existing populations
of brook trout and redside dace. We will focus on these areas for riparian
corridor restoration.

B [dentify riparian corridors and springs with less than 90 percent forest cover

within a 100 meter and 500 meter buffer of the stream or spring. Prioritize
locations for reestablishing forest within 100 meters of the stream and
improving forest cover within 500 meters of the stream, with highest priority
given to stream reaches with less than 50 percent forest cover for greater than
100m along the stream.

® Identify effective management techniques for enhancing brook trout

populations and develop a management plan for implementing the strategies.
Strategies may include stocking native (local genotype) brook trout, removing
brown trout from headwater tributaries and seeps, and in-stream habitat
restoration.
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Within 3-5 years of CCP approval:

B Begin riparian restoration to increase canopy cover and corridor width by
planting native tree and tall shrub species, using local seed source when
possible, and allowing the regeneration through natural succession of woody
species.

® Evaluate need and feasibility of translocating redside dace from elsewhere in
the State to suitable locations within the refuge, and if translocation is deemed
feasible, establish timeline for reintroduction

B Implement cold water fisheries restoration plan.

Throughout the Life of the CCP
® Work with WVDNR and other partners to support inventories of cold water
habitat to document persistence of native brook trout and redside dace.

B Use the framework provided in the Interagency Status Report on the Fisheries
Resources of the Upper Blackwater River in West Virginia (Moss et al. 2007) to
plan future management actions on stream and river habitats.

B Protect from disturbance isolated beaver ponds and river habitats that support
nesting, feeding and roosting areas for migratory birds by allowing public
access only from approved public use trails where they intersect stream or
corridors or pond habitat.

® Allow the dynamic nature of beaver pond formation and evolution where
bottomland forested and rare plant communities are not threatened.

B Inventory and monitor priority wildlife and plant species in this habitat type.

® Conduct acoustical monitoring to detect foraging locations of Indiana bats
during breeding and migration seasons.

® Conduct priority wildlife monitoring activities to track wildlife population
trends associated with aquatic resources.

® Work with partners and adjacent land owners to improve riparian cover within
the Canaan Valley watershed.

Objective 1.5: (Research Establish a Research Natural Area (RNA) to participate in the national effort to

Natural Area) preserve examples of major wetland ecosystem types; to provide research and
educational opportunities for scientists and others in the observation, study, and
monitoring of the environment; and to contribute to the national effort to preserve
a full range of genetic and behavioral diversity for native plants and animals.

Rationale

RNAs exist to fulfill three objectives, outlined in the Refuge Manual (8 RM 10) as
follows: first, to participate in the national effort to preserve adequate examples of
all major ecosystem types or other outstanding physical or biological phenomena;
second, to provide research and educational opportunities for scientists and

others in the observation, study, and monitoring of the environment; and third, to
contribute to the national effort to preserve a full range of genetic and behavioral
diversity for native plants and animals, including endangered or threatened
species.

Federal land management agencies have developed a national system of RNAs
since 1927. The RNA designation is an administrative designation to establish
areas on which natural features and processes are preserved with minimal human
intervention for research and education purposes. The established refuge policies
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(8 RM 10) provide the only protection for these areas and there are no separate
Federal regulations which apply.

In this management action we will designate a portion of the refuge’s central
wetland complex to be included in the Research Natural Areas system. The area
under consideration is the core wetland complex and consists of several different
distinct community types including palustrine marsh, beaver influenced wetlands,
wetland shrub swamp and peatland. Although much of the wetland on the refuge
falls into these general plant community categories, this central wetland area

was chosen for nomination due to its size, contiguous habitat and the ability to
delineate boundaries mostly based on natural features and topography. For the
purposes of this discussion we will call this area the Blackwater Research Natural
Area (BRNA).

The BRNA will consist of 754 acres and will be bounded generally by the

western edge of the wetland complex along the Blackwater River to the south

and west, Middle Ridge to the East and a portion of Glade Run to the north.

It is approximately 97 percent wetland and 3 percent upland habitat. Plant
communities within the BRNA include: 227 acres of herbaceous wetland, 470 acres
of shrub wetland and 8 acres of open water/aquatic habitat. A limited number

of upland habitat type acres are included in the BRNA for practical purposes.
These acres are physically located within the larger wetland complex and they
contribute to making the BRNA a more manageable unit.

Of the wetland types, the shrub wetland communities are broken out to include
277 acres of blueberry, 108 acres of St John’s wort, four acres of speckled alder,
58 acres of viburnum, 23 acres of black chokeberry, and one acre of spirea tall
shrub thicket. Most of the shrubland habitat exists as either narrow bands (alder)
or scattered shrubs within a saturated moss-dominated or emergent wetland.
Therefore the habitat suitability for hunted species such as American woodcock is
low and the designation will have little effect on the hunter opportunity for game
species.

RNASs may be categorized according to biological and physical features,
management criteria and classification systems. The BRNA supports many

of the qualifications for biological features. As a component of the largest
wetland complex in the State of West Virginia as well as containing the largest
contiguous peatland and shrub swamp plant communities, it meets the criteria

of an ecological community that illustrates characteristies of a physiographic
province or biome. The BRNA exhibits a prime example of high elevation/Central
Appalachian wetland plant communities.

The cool, moist climate of the valley has maintained favorable growing conditions
for northern plant species following the last glaciation. Balsam fir represents one
of 109 plant species that have distinctly northern ranges but are able to persist
in the valley. Twenty-three of these species and varieties have been reported
from five or fewer locations in West Virginia. The area is mixed with northern-
affiliated plant species as well as several species considered endemic to the
Central Appalachians and some southern high elevation species reaching their
northern-most extent. Botanists have recorded 73 State species of concern in
Canaan Valley. Twenty-eight species are listed as critically imperiled (S1) by the
WVDNR Natural Heritage Program. NatureServe and the network of Natural
Heritage programs rank four species (Appalachian blue violet, glade spurge,
Appalachian oak fern, and Jacob’s ladder) as globally vulnerable (G3). These facts
meet the biological criteria established for RNAs including allowing relic flora

to persist from earlier periods, and a habitat which supports a vanishing, rare or
restricted species.
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Much of the area under consideration was subject to community altering
disturbances from the late 1800s through the late 1990s. Logging, fires, grazing
and unrestricted off-road vehicle use caused great impacts to the wetland complex
of the planned BRNA. However, following refuge acquisition and protection,

much of the wetland plant communities have begun the slow process of natural
restoration and succession. Because of this area’s disruptive past and subsequent
protection, the BRNA meets the criteria for an ecological community significantly
illustrating the process of succession and restoration.

The proposal to designate the BRNA is consistent with the establishing legislation
for the Canaan Valley refuge, as detailed in the Emergency Wetland Protection
Act (1986). Establishing the core wetland complex as an RNA will elevate the
significance of the area for research and educational opportunities supported

by the refuge and identified in founding documents (USFWS 1979, USFWS
1994a). The establishment of the BRNA will help fulfill a stated purpose of the
refuge by “insuring the ecological integrity of Canaan Valley and the continued
availability of its wetland, botanical, and wildlife resources to the citizens of

the United States” (USFWS 1979). Additionally the Station Management Plan
(USFWS 1994c¢) notes that “Canaan Valley is by far the largest of the relict boreal
ecosystems found in the high elevations of the central and southern Appalachian
Mountains...Canaan Valley presents an outstanding scientific opportunity by
virtue of its size, diversity and central location for the establishment of a research/
educational center for study of these unique ecosystems.” The BRNA will be used
to fulfill the development of wetland ecological integrity indices and serve as a
reference area. It will be promoted widely to explore long term research and
monitoring of climate change, wetland succession and other aspects of wetland
ecology and biology. The establishment of the BRNA will help achieve the goals
stated in these founding documents for the refuge.

Upon designation a site specific natural area management plan will be written

for the BRNA, concurrent with the refuge HMP. The RNA plan will detail use
objectives and restrictions, management objectives and maintenance details, and
protection objectives and practices. Generally we expect the BRNA to meet all the
objectives outlined in the Refuge Manual for protection, access, structures and
management. There are possible hydrologic restoration actions which could occur
within the planned BRNA, however these will require temporary actions aimed at
preventing degradation of the wetland and will therefore not violate the objectives
for management of RNAs.

The Refuge Manual states that a RNA “must be reasonably protected from any
influence that could alter or disrupt the characteristic phenomena for which the
area was established.” Therefore, if predator removal or other disruption of the
community processes has created conditions under which certain species multiply
beyond normal limits and pose a disruptive threat, especially to vegetation,
refuge management can include controlling these populations. For this reason
we will continue to permit hunting for white-tailed deer and beaver trapping

as population management tools. High deer densities have impacted natural
regeneration, succession and likely distribution and abundance of plant species
and communities in Canaan Valley. Allowing deer hunting within the BRNA will
be required to fulfill the objectives for which the RNA will be established, in
other words, to protect the wetland plant communities and provide exemplary
opportunities for research and education. Allowing beaver trapping also

fulfills the objectives for which the RNA will be established by protecting plant
communities, especially the bottomland forest communities. Other consumptive
and non-consumptive recreation will be restricted as is consistent with RNA
guidance in the Service Refuge Manual (SRM10).
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GOAL 2

Objective 2.1: (Northern
Hardwood Forest)

Strategies
In addition to strategies mentioned in Objective 1.1 (where appropriate relative to
the management policy for RNAs)

Within 0-3 years of CCP approval:
® Complete a site specific management plan for the Blackwater Research Natural
Area.

B Post boundaries as consistent with RNA policy (SRM10).

Throughout the Life of the CCP
® Conduct outreach to research agencies and institutions to develop an active
program for wetland related research activities within the BRNA.

B Permit deer hunting as outlined in the refuge Hunt Plan and EA.
B Permit beaver trapping as outlined in the Furbearer Plan.

® Use the BRNA as a focal area in which to conduct monitoring for wetland
ecological integrity.

Perpetuate the ecological integrity of upland northern hardwood and northern
hardwood-conifer forests to sustain native wildlife and plant communities, including
species of conservation concern, for the development of late-successional forest
characteristics, and to perpetuate the biological diversity and integrity of upland forest
ecosystem.

Restore the 5,273 acres of northern hardwood forest to an unfragmented
condition within and between refuge and adjacent lands (canopy cover greater
than 80 percent, forest patches with a minimum distance of 600 m to non-forest
edges, and maximum extent of forest acres) to maximize nesting and foraging
habitat for forest interior migratory bird and other species of conservation
concern. Benefiting species include scarlet tanager, black-throated blue warbler,
worm-eating warbler, Eastern wood peewee, black bear, bobcat, and fisher.

Rationale

In this management action, we are proposing to maximize contiguous forest
patches, with a target of greater than 7,400 acres. Important from a regional
perspective; many migratory birds reach their abundance peaks in this region
of the Central Appalachians. Managing and protecting contiguous forest will
provide habitat for several species listed by the State as “species in the greatest
need of conservation” including black-billed cuckoo, Cooper’s hawk and southern
pygmy shrew (WVDNR 2006). Refuge forests provide breeding habitat for

PIF Area 12 priority species such as scarlet tanager and Eastern wood pewee.
Additionally many migrating birds which are also species of conservation concern
in the Eastern and Northern Biomes utilize the refuge’s forested habitats.
Examples include black-throated blue and Blackburnian warbler, both species
of conservation concern in PIF BCR12 (part of the Northern Forest Biome)

that comprised 17 percent of all landbird captures between 1958 and 2006 at the
Allegheny Front Migration Observatory; five miles east of the refuge boundary
(Rich, T.D. et al. 2004, Bell, R.K. 2006).

A block of forest at least 7,400 acres increases the probability of occurrence for
several area-sensitive species and provides for the most sensitive species such as
the black-throated blue warbler and scarlet tanager (Robbins et al. 1989; Betts
et al. 2006). Reducing edge effects will improve and increase area-sensitive bird
nesting habitat in refuge upland forests. Predation of bird nests decreases with
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increasing distance from the forest
edge and has been documented to reach
a minimum occurrence at 600 meters

or greater from a forest edge (Wilcove
1985, Noss and Cooperrider 1994). As

a surrogate for the distance from the
edge at which forest interior is no longer
affected by forest edge, forest patches
will be maintained with a minimum
radius of 600 meters to ensure high
quality forest interior habitat. For this
reason the refuge will strive to reduce
fragmentation and prevent edge effects
within a 600 meter radius of forest
blocks.

The refuge will manage 5,273 acres
of the current 6,400 acres of northern
hardwood forest for area sensitive
species. While this is less than the
minimum target patch size for these
— species, approximately one-third of
Scarlet tanager this forest is contiguous with forested
areas of public and private lands and therefore contributes to this goal with the
surrounding forest at a landscape scale. Future acquisitions have the potential to
bring refuge forest ownership to the 7,400 acre target.

Steve Maslowski/USFWS

Achieving the minimum target patch size requires working with adjacent
landowners and converting some early successional habitats to forest cover. Areas
of early successional habitat that currently fragment forested habitat will be the
focus for habitat conversion and will be detailed in the Habitat Management Plan.
Partnerships to manage adjoining forest patches as contiguous forest with the
refuge will increase the effective size of the upland forest in the Canaan Valley
area. Continuity with adjacent forested habitat is important to allow movement
corridors between other forested landscapes, particularly for area sensitive forest
birds and far ranging mammal species. Larger forest blocks on a landscape level
will help create resistance and resiliency to possible effects of climate change
allowing the refuge to play a larger role in forest conservation in West Virginia.

Refuge forest habitat will be managed to maintain and improve existing forest
habitat to attain the largest acreage forest patch while attempting to minimize the
perimeter to area ratio and reduce irregularly shaped forest patches. Focusing

on enlarging narrow forest segments and connecting core areas can increase
population sizes of interior forest species and reduce the populations of edge
species, which includes invasive species, in the core habitat area (Ewers and
Didham 2007). Maintaining and improving the quality of forested habitat and
reducing forest fragmentation on refuge property will aid in the conservation of
wildlife tied to this habitat on adjacent lands and provide a link between forests on
Cabin, Canaan, and Brown mountains to valley habitats in lower elevations.

Logging of large tracts just prior to refuge acquisition in 2002 left sparse, and

in some cases, less than 20 percent forest canopy cover (USFWS 2006a). This
canopy cover is deficient when compared with old growth northern hardwood

and beech-maple-basswood forests which ranges in cover from 75 to 97 percent
(Tyrrell et al. 1998). Ensuring that the refuge forest cover is at least 70-80 percent
provides continuity of habitat for interior forest-dependent species (DeGraaf et

al. 1992). The past logging activities have also created a forest fragmented by
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logging roads and clearings (former pastures). Many studies have documented
the biotic and abiotic changes relative to forest removal and edge creation within
forested habitats (Davies-Colley et al. 2000, Marsh and Beckman 2004, Franklin
and Forman 1987). Due to the large number of existing logging roads and
recently logged forest on refuge lands, these biotic and abiotic effects could be
negatively impacting a variety of terrestrial wildlife species, including amphibian
populations.

Old logging roads and clearings create narrow corridors of forest fragmentation
throughout the core areas of refuge forested habitat, increasing the likelihood of
incursion by non-native species into the forest and impacting breeding habitat for
forest interior migratory birds (Watkins et al. 2003). Fragmentation as a result
of road construction can decrease soil moisture and humidity, increase average
soil temperatures and increase wind penetration as well as affect the predation
and competition rates among forest dwelling species (Marsh and Beckman 2004).
Salamander species such as red backed salamanders are known to be tolerant

of disturbance and less sensitive to landscape scale disturbances such as logging
road fragmentation (Gibbs 1998).

Logging roads may also affect the predator density within a forested ecosystem.
Current research is being conducted to evaluate the effect logging roads have

on predators (snakes) in areas adjacent to occupied Cheat Mountain salamander
habitat. Preliminary results from the refuge found no live snakes on Powderline
ski trail (an old logging road) as compared to 69 at a Dolly Sods study site and 31
at a Timberline resort study site (Bradshaw 2010). Results and recommendations
from this study will be used to guide refuge decisions on management options for
logging roads and trails on refuge land.

Restoration of old roads and skid trails will help reduce edge effects throughout
the refuge’s upland forested habitat. Allowing old roads to regrow or actively
restoring roads and clearings on the refuge can help prevent the spread of exotic
plants to the interior forested landscape, reduce erosion, and protect aquatic
resources (Watkins et al. 2003, Switalski et al. 2004). Improving continuity

of habitat and reducing potential of invasive species spread will improve the
biological integrity of this habitat. The refuge’s northern hardwood forest also
serves as an important connection to the high elevation wetlands and headwater
tributaries of the valley, and harbors unique forested seep communities.

Strategies:

Within 0-3 years of CCP approval:

® Identify and map forest patch sizes (inclusive of adjacent public and protected
lands); locations of fragmentation including logging roads; percent canopy
cover; and locations with less than a 600-meter radius, and prioritize locations
for restoration.

® Identify local seedling source, and if needed, propagate local genotypes of
forest species, to provide sufficient stock for replanting forest gaps.

® Identify and map logging roads where natural forest regeneration is being
suppressed by exotic vegetation, soil compaction or other reasons.

Within 5-10 years of CCP approval:
® Plant tree seedlings to reduce the number of fragmented forest gaps by
50 percent.

® Obliterate, re-contour, and revegetate old logging roads identified as high
priority sites for restoration.
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Within 10-15 years of CCP approval:

® Conduct restoration actions to encourage forested habitat regeneration, which
will reduce logging road fragmentation. Methods include but are not limited to
planting logging roads with native tree and shrub species and road obliteration/
re-contouring with heavy equipment.

Throughout the Life of the CCP:
® Work with partners to evaluate management options for promoting mature
forest characteristics, forest species diversity, and understory development.

B Conduct breeding bird surveys in forest communities to monitor trends
especially for birds of conservation concern.

B Protect the core spruce-dominated forests from disturbance, fragmentation, or
invasive species infestation.

® Work with partners to experiment with methods to achieve late-successional
characteristics.

m Allow forest succession to proceed to reforest recently logged areas such as
Middle Ridge by reducing deer browse pressure and by planting with spruce
and hardwood seedlings.

® Conduct priority wildlife monitoring activities to track changes in focal species
and WVCAP priorities over time as a result of management actions.

Objective 2.2: (Northern Restore structural and compositional diversity in the hardwood forest understory
Hardwood Forest and mid-story (1-12 em dbh size class) to provide nesting and foraging habitat for
Understory) species of conservation concern such as black-throated blue and Canada warblers

and maximize the persistence of herbaceous plant populations such as glade
spurge and forest seep communities. Target structure and composition includes
increasing the mid-story stem density, mid-story diversity index, and cover and
diversity of herbaceous species.

Rationale

Recent forest inventory data (USFWS 2006) reveal a paucity of seedling and
sapling-aged trees and shrub vegetation in the refuge’s northern hardwood forest
understory. Diversity of shade-tolerant tree species in the understory was lower
than that of the canopy. Lack of regeneration and subsequent understory forest
structure and diversity means a diminished quality of habitat for migratory birds
dependent on midstory structure for breeding, a forest less resilient to stochastic
and catastrophic events, and reduced capacity to sustain itself over time. Many
long distance migratory birds appear to rely more heavily on well developed,
multi-layered forests than resident and short-distance migrants (DeGraaf et

al. 1998). In Canaan, the lack of midstory woody species is likely due to intense
browse pressure of white-tailed deer leading to the wide-spread growth of New
York and hay-scented ferns. This interaction has been found in other northern
hardwood forests. In Allegheny northern hardwoods, Horsley and Marquis

(1983) found dense hay-scented fern cover prevented the establishment of most
woody species. Species such as Rubus and yellow birch, which could penetrate the
fern cover, were browsed by deer. In locations where Rubus was able to become
established, fern cover decreased.

Many declining forest bird species in BCR 28 are reliant upon forest habitat

with dense understory development, historically caused by local disturbances.
However, excessive deer browse and a lack of forest management have reduced
the abundance of this important forest understory structure throughout the BCR
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(Rich, T.D. et al. 2004). These conditions are prevalent on the refuge as a recent
forest inventory documented in 2006 (USF'WS 2006a). The Canada warbler, a
species of conservation concern for BCR 28, often is found in mature forested
habitat with tree gaps allowing for the development of localized understory shrub
and sapling development. In West Virginia, this species was more prevalent in
forested habitat where individual trees were cut simulating natural tree-throw
(Maurer and Whitmore 1981). Abundant deer populations have been correlated
with lower Canada warbler abundance indicating impacts of deer from the
suppression and removal of forest understory vegetation (DeGraaf et. al 1991).
Improved forest structure will also benefit other understory dependent migratory
birds such as ovenbird, worm-eating warbler, black-throated blue warbler and
mourning warbler.

Selective low-volume logging that mimies natural disturbances of a mature forest
in approximately half acre patches has been associated with lower predation rates
on successional and understory dependent species like indigo buntings. These
temporary and scattered gaps create “edge” habitat in small patches that may
not support large numbers or regular use of mammalian predators (Suarez et al.
1997). Additionally creating small tree gaps in forested habitat provides improved
structure and food resources important for a variety of migratory birds (Noss
and Cooperrider 1994, Rotenberry et al. 1995). Species of conservation concern
reliant upon this type of habitat in BCR 28 include black-throated blue warbler,
Canada warbler, Eastern wood peewee and worm-eating warbler. Other wildlife
requiring understory seedling and sapling development such as small mammals
and woodland salamanders will also benefit. Ensuring deer browse does not
significantly impact woody species regeneration is essential in the development of
this understory habitat type.

Maintaining ecosystem functioning and natural processes includes managing

for the diversity of understory flora. Herbaceous plants are indicators of forest
health and condition (Keddy and Drummond 1996). High levels of browse over
long periods of time from white-tailed deer is linked to local extirpation of forb
species (Jenkins et al. 2007; Carson, et al. 2005; Augustine and Frelich 1998). Deer
browse of native plants may also be linked
to increased invasive plant presence,
particularly garlic mustard, in otherwise
diverse ecosystems. When combined with
canopy impacting invasive forest pests
such as hemlock wooly adelgid, deer

were found to exacerbate the problem of
invasive species in forested communities
(Eschtruth and Battles 2009).

Reducing browse pressure on browse-
sensitive herbaceous plants will allow
their persistence and perpetuate the
natural diversity of flora as a component
of an integral forest ecosystem. Glade
spurge (S2G3) and the eastern rough
sedge—wavy leaf moss sloping forested
seep communities (S3G3) occur in the
refuge’s northern hardwood forests and
are considered vulnerable to extirpation,
by the WVDNR and NatureServe. The
persistence of these globally vulnerable
conservation targets will benefit from the
Fritillary butterfly on butterfly weed reduction of browse pressure.

Ken Sturm/USFWS
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Objective 2.3: Mature
Northern Hardwood Forest

Exotic forest pests such as beech bark disease, maple anthracnose, Asian
longhorn beetle, woolly adelgids, and emerald ash borer threaten the health of the
refuge’s northern hardwood forests. Public education and outreach on the threats
exotic pests pose to the forest and the role people play in bringing the pests to

the area will assist in preventing or diminishing the introduction of new pests.
Management responses to control exotic pests vary by species and adapt to the
current scientific understanding of the species. As threats appear, investigating
the latest, best management practices will ensure the most appropriate response.

Strategies

Within 0-3 years of CCP approval:

® Jdentify and map forest stands with high woody species diversity of seedlings
and low midstory density. Target these areas for increased deer harvest and/or
exclosures.

® Locate forest seep communities and glade spurge populations and develop
monitoring protocols to indicate the communities’ and species’ persistence.

® Develop and implement a monitoring plan for presence of forest pests and
respond to the threats as practicable with the best current management
strategies available.

Within 3-5 years of CCP approval:

®m Develop a flexible outreach and education program to reduce potential threats
of forest pests and limit visitor use as necessary to prevent the spread of these
pests.

® Establish and monitor five deer exclosures with controls to increase woody
species recruitment, to act as refugia for browse-sensitive herbaceous and
woody species, and to demonstrate the severity of deer browse pressure on the
forest ecosystem in Canaan.

Within 5-10 years of CCP approval:
® Monitor stem density and species richness of understory development
management areas to determine effects of deer browse on regeneration.

Within 10-15 years of CCP approval:

® Improve habitat structure for refuge focal species through thinning and/or
other stand improvement operations. Methods include, but are not limited to
girdling operations, single tree or group selection cuts of up to one-half acre
in size with cutting cycles of 15 to 20 years in order to maintain understory
development.

® Identify and prioritize even-aged stands for single tree fall disturbance to
increase age class diversity.

Throughout the Life of the CCP

® Work with partners (State, Federal, and private communities) to manage
deer densities on the refuge and surrounding lands in Canaan Valley that
are compatible with objectives of understory woody and herbaceous forest
development and protection.

Restore late-successional forest characteristics in the northern hardwood forest
to improve habitat for the threatened Cheat Mountain salamander, the West
Virginia northern flying squirrel, and other amphibian, mammal, and migratory
bird species of conservation concern. Target characteristics include increasing
density of snags, increasing downed coarse woody debris, and increasing the
density of large trees (>50cm dbh).

Chapter 4. Management Direction and Implementation

4-39



Refuge Goals, Objectives and Strategies

4-40

Rationale

Mature, late-successional forest in West Virginia and in the High Allegheny
Plateau is scarce. Although 78 percent of the State is forested, currently less
than 1 percent occurs in stands 90 years old or greater (USFS 2006). Historical
accounts indicate that most of the trees in Canaan Valley were cut. Mature forest
stands, uncut and greater than 200 years old, are absent from the valley. Periodic
harvesting within the valley focused on removing black cherry and maples. The
resulting forest communities are young and deficient both in species and forest
structure diversity.

Late-successional forests, those forests 100-200 years old and regenerating after
cutting or disturbance, are ecologically significant as reservoirs of biodiversity
and habitat for late-successional dependent species. Diverse, healthy, and
naturally resilient forests are an important component of a sustainable ecological
system and provide habitat for a variety of species dependent upon mature
forest characteristics. This forest sere is the link in the continuum from early
successional habitat following disturbance and old-growth conditions.

Late-successional forests are characterized by large trees and snags, abundant
coarse woody debris, a deep organic soil layer, and specific lichen and moss species
living on dead wood (Whitman and Hagan 2004). Species dependent on these
characteristics tend to be non-charismatic, such as mosses, lichens, fungi, and
insects (Hagan and Whitman 2004). Providing habitat for these species maintains
biodiversity that is likely to have implications for the ecological integrity of the
forest system, even if those implications are currently unknown.

The refuge is imbedded in a forested area. The surrounding public and privately
owned forests are not intentionally managed for late-successional stages.
However, the recent Monongahela National Forest Plan (USF'S 2006) notes

that future mature forest stands will become established in wilderness areas
and other areas of special interest. Dolly Sods, a wilderness area managed by
the Monongahela, borders the south-east corner of the refuge. By managing

for late-successional northern hardwood forest, the refuge can contribute to

the development of late-successional characteristics over a larger landscape in

David Seals

Northern hardwood forest
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the Allegheny highlands. This objective contributes to the biological integrity,
diversity, and environmental health of the landscape surrounding the refuge,
which complies with Service directives (601 FW3 3.7(c)).

Managing for late-successional forests also provides for the continuity of diversity
and integrity of the area’s forests. This continuity means that over centuries,

the presence of large trees and coarse woody debris continues, regardless of

local disturbances. Limiting manipulation of the northern hardwood forest to

the simulation of natural disturbances (single tree fall gaps) and limiting early
successional management to the edges of the forest ensures this continuity.

Improving late successional characteristics of forest stands will benefit focal
species such as the threatened Cheat Mountain salamander and the recently
delisted northern flying squirrel on the refuge. Increasing coarse woody debris
and moving towards a more mature forest with a closed canopy will help improve
micro-habitat conditions for the Cheat Mountain salamander as well as all
terrestrial woodland salamander species. Increased coarse woody debris will also
increase foraging opportunities for the northern flying squirrel through increased
presence of fungal (truffle) growth. Larger trees with more interconnected
branches, snag formation, and promotion of spruce regeneration will improve
general habitat conditions for the West Virginia northern flying squirrel.
Migratory birds of concern such as saw-whet owl and brown creeper will benefit
from increased cavity availability and sloughing bark for nesting opportunities.

The 15 year scope of our CCP falls far short of the decades used to measure

tree growth and stand development in the mixed forest. This objective requires
consideration of a much longer timeframe within which to measure and achieve
results. As such, our expectation is that it will take at least 100 years to
accomplish this objective given the current state of refuge forested habitat. This
timeframe is based on our prediction of how long it will take to achieve the forest
and stand composition and structural characteristics targeted for our refuge focal
species identified in the objective statement.

Strategies:

Within 0-3 years of CCP approval:

®m Survey for Indiana bat presence and habitat use using mist nets and acoustic
monitoring equipment in upland forested habitats, particularly near potential
roosting areas, and determine appropriate conservation and management
actions.

B Determine summer roosting and foraging locations in Canaan Valley using
radio telemetry of Indiana bats captured in mist nets.

Within 5-10 years of CCP approval:

® Identify and map stands with late-successional characteristics by compiling
regionally appropriate indicator characteristies (e.g. presence of certain moss
and lichen species, number of snags per hectare, and number of trees > 50 cm
dbh per hectare) and surveying stands for presence of these indicators.

Within 10-15 years of CCP approval:

B Improve habitat structure for refuge focal species through thinning and/or
other stand improvement operations. Methods include, but are not limited to,
girdling operations, reserve shelterwood cuts, or single tree or group selection
cuts of up to one-half acre in size with cutting cycles of 15 to 20 years in order to
maintain understory development. Retain approximately 6 snags > 15¢m dbh
per acre.
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Objective 2.4 (Mature
Conifer Spruce / Mixed
Forest)

® Identify and prioritize even-aged stands for single tree fall disturbance and
other silvicultural treatments to increase age class diversity.

® Develop monitoring metrics for inclusion into the HMP such as percent
coarse woody debris, number of snags and measures of micro-topography and
structural complexity.

Throughout the Life of the CCP
® Monitor breeding bird response to management.

B Conduct monitoring surveys for Cheat Mountain salamander and northern
flying squirrels associated with this habitat.

Advance late-successional characteristics in 214 acres of coniferous and mixed
coniferous forests to maximize breeding and foraging habitat for Blackburnian
warbler, black-throated blue warbler, saw-whet owl, West Virginia northern flying
squirrel, Cheat Mountain salamander, fisher, and other wildlife species of special
concern. Target characteristics include increasing density of large diameter
spruce trees and snags, conifer canopy cover, cover of coarse woody debris, and
increasing mid-story stem density (1-12 cm dbh size class). We will strive to
achieve 60 percent occupancy by Blackburnian warblers in all spruce-dominated
forests larger than 2.5 acres and increase occupancy by black-throated blue
warblers by 10 percent over the next 15 years.

Rationale

Historical documents from the Canaan Valley area recall a time when a vast
spruce forest covered the high Allegheny plateau, including the wetlands and
uplands of the valley. The refuge currently protects approximately 32 acres of
upland red spruce forest and 182 acres of mixed spruce-hardwood forest. Most of
these stands occur on the high elevation ridges of Cabin Mountain. Red spruce
forest classification was recently completed in the State and integrated into
NatureServe. Rankings developed for the upland spruce communities on the
refuge indicate they are either imperiled or vulnerable at both the State and
global levels.

The red spruce forests of the refuge and the high Allegheny plateau harbor a
unique, boreal assemblage of flora and fauna. Fisher, saw-whet owl, the recently
de-listed West Virginia northern flying squirrel, and the Federally threatened
Cheat Mountain salamander occur in the high elevation spruce forests. These and
other species of the spruce forests find optimal habitat where late-successional
characteristics are prevalent. The NNL designation (1974) and the refuge’s 1979
EIS recognized the importance of protecting this unique, relict boreal ecosystem.

Maintaining the integrity and restoring the pre-settlement character of the
spruce forests where practicable are mandated in the Service’s Biological
Integrity, Diversity, and Environmental Health Policy (601 FW 3) and continue

to be relevant. By managing the existing red spruce forest for late-successional
characteristics, 20 species identified in the WVDNR’s Wildlife Conservation
Action Plan (2006) as in greatest need of conservation concern in the State will
benefit. PIF identified Blackburnian and black-throated blue warblers as priority
species of management concern in BCR 28, and as species of high regional concern
within Physiographic Area 12. Due to the disjunctive distribution of mixed spruce
habitats within Area 12, existing habitat is considered a very high conservation
concern (PIF 2003). Blackburnian warblers are experiencing a 3.8 percent decline
per year within Physiographic Area 12 and even a steeper decline (9.0 percent
decline per year) within West Virginia. Although range-wide trends for this
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species are positive (0.8 percent per year), most studies indicate that the Canadian
populations are responsible for this increase (Morse 1994).

Breeding habitat and seasonal territory for Blackburnian warbler has been found
to average about 1.1 hectares (~2.7 acres) in forests similar to Canaan Valley:
largely deciduous with patchily distributed conifers (Sherry and Homes 1985).
Where spruce cover is denser, territories were smaller, typically between 0.4 and
0.6 hectares (~1 to 1.5 acres) in size. For this reason, we are using a minimum
patch size of 2.5 acres as a management target for increasing the size of existing
spruce cover for accommodating the assumed minimum territory for breeding
Blackburnian warblers on refuge lands.

Black-throated blue warbler populations are considered stable within
Physiographic Area 12. This species has a relatively small range and low densities
even in suitable habitat. It requires dense understory structure for nesting which
is generally poorly developed on the refuge due to heavy deer browse and fern
encroachment following logging activities. This species is sensitive to structure
and forest types which are restricted on the refuge and the central and southern
Appalachians.

Increasing large spruce and snag density and coarse woody debris cover will
ensure persistence and future expansion of existing Cheat Mountain salamander
and West Virginia northern flying squirrel populations on refuge lands. The
refuge’s even-aged stands provide a different structure in the forest than the
former uneven-aged stands. Applying silvicultural techniques to increase the late-
successional characteristics of the spruce forests can restore structural diversity
of the stands and provide higher quality habitat for these species (Rentch et al.
2007, Carey and Wilson 2001). The refuge entered into an MOU with partner
agencies and organizations in 2006 which focuses efforts on the protection and
enhancement of spruce habitat and late-successional characteristics.

Red spruce forests on the refuge and in the high Allegheny plateau are
geographically and environmentally restricted and their former extent has been
reduced to more or less isolated, small patches by logging and the regeneration
of northern hardwoods replacing the spruce stands. This scarcity of habitat
increases the risk posed by environmental threats to the ecosystem. Improving
the quality of the existing spruce stands will provide increased resiliency to the
threats facing these high elevation forests on the refuge.

Strategies:

Within 0-3 years of CCP approval:

m Jdentify all forest stands greater than 2.5 acres where red spruce is dominant.
These stands will become the baseline breeding habitat locations for focal
migratory bird species.

® Develop and implement a forest understory habitat management plan for
existing spruce forests which encourages shrub and sapling understory growth
across large tracts of spruce dominated forest, retaining coarse woody debris
and minimal removal of overstory cover.

Within 3-5 years of CCP approval:

® Improve habitat structure for refuge focal species through thinning and/or
other stand improvement operations. Methods will include, but are not limited
to, girdling operations, single tree or group selection cuts of up to one-half
acre in size with cutting cycles of 15 to 20 years, and reserved shelterwood
cuts. All management locations will be inventoried for Cheat Mountain
salamander presence prior to cutting. We will consult closely with the Service’s
West Virginia Field Office (WVFO) and comply with the Recovery Plan
recommendations during planning of cutting operations.
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Objective 2.5 (Conifer
Spruce / Mixed Forest)

Throughout the Life of the CCP

B Conduct landbird point counts in spruce dominated forests to monitor focal
migratory bird species breeding densities and track changes relative to habitat
management.

® Conduct monitoring for focal species and other species of conservation concern
in relation to spruce management areas.

B Protect the core of the spruce-dominated forests from disturbance,
fragmentation, or invasive species infestation.

B Conduct monitoring surveys for Cheat Mountain salamander and West Virginia
northern flying squirrel associated with spruce habitat.

® Work with partners to experiment with methods to achieve late-successional
characteristics.

Expand the areal extent of understory and canopy spruce by at least 25 percent
in conifer and hardwood dominant forests to increase the potential future spruce-
dominated forest and habitat for high elevation, conifer-forest dependent species
such as Blackburnian warbler, black-throated blue warbler, saw-whet owl, fisher,
West Virginia northern flying squirrel, and Cheat Mountain salamander.

Rationale

Historical accounts of forest communities within and surrounding Canaan Valley
indicate they were heavily dominated by conifers, mostly red spruce, prior to the
late 1800s. Red spruce is a component of the relict montane forest community

in West Virginia. Spruce forests of West Virginia are listed as an “endangered
ecosystem” by the USGS (Noss, R. F. 2000). They have experienced 85-98 percent
decline from their original range. In Canaan Valley, this plant community

has been severely degraded and in many locations entirely removed from the
landscape following extensive logging operations and fires. Originally thought to
cover as much as 500,000 acres, with some estimates as high as 1 million acres,
red spruce and spruce/hardwood forests now cover less than 50,000 acres in

the State. The refuge will work to increase the extent and quality of red spruce
forests in the existing locations and others provided by historical information and
ecological modeling. The extent of spruce forest predicted over the next 15 years
will be only a piece of the long term restoration vision of the refuge. The HMP
will provide greater detail in locations of planting and silvicultural treatments to
further this goal.

The spruce forest of the West Virginia highlands provides unique habitat for a
variety of wildlife species typical of more northern areas such as fisher, snowshoe
hare, saw whet owl, and northern goshawk. In its WVCAP, WVDNR identified
red spruce forest as a habitat “at-risk” with high conservation value. The WVCAP
also identified 20 species in “greatest need of conservation” found in this habitat.
Additionally, the threatened Cheat Mountain salamander and the recently
de-listed West Virginia northern flying squirrel are found in close association
with spruce forests. The lack of suitable habitat including the red spruce forest
and the degraded and isolated condition of existing spruce forest were the
primary reasons for listing the Cheat Mountain salamander and the West Virginia
northern flying squirrel under the ESA, although the squirrel has recovered and
was recently delisted. Increasing spruce forest on refuge lands will help improve
local northern flying squirrel populations on refuge land.

Current stands of red spruce on the refuge are highly fragmented and exist
almost entirely on the ridge line of southern Cabin Mountain or in isolated
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pockets of riparian corridors and bottomland forest swamps. Many existing
spruce dominated stands are not large enough to provide significant habitat for
migratory species of concern such as Blackburnian warbler. Additionally, refuge
stands are generally isolated patches without corridors or connectivity with other
stands within the refuge or to neighboring forestlands.

Improving the size and connectivity of red spruce forest on the refuge will help
long term management and protection of species with the highest need for
conservation in the State and within the flyway. Surveys by refuge staff have
documented populations of the threatened Cheat Mountain salamander which are
apparently isolated from each other due to the changes in forest community and
loss of spruce dominated forest stands. Connectivity between refuge and USFS
red spruce forest will be important for the stability of the recently de-listed West
Virginia northern flying squirrel on refuge lands.

This objective is consistent with the goals of the multi-agency MOU for the
conservation of the red spruce-northern hardwood ecosystem established in
2006. The MOU emphasizes the need for land management agencies and other
organizations to work towards the protection and restoration of the historic red
spruce ecosystem in the Allegheny Highlands. Signatory agencies have begun

a collaborative working group focused on red spruce restoration within the
Allegheny highlands and identified the importance of spruce restoration within
the Canaan area. Canaan offers a large expanse of potential wetland spruce forest
habitat which is otherwise lacking throughout West Virginia. Modeling efforts
indicate that most of the wetland habitat within Canaan Valley is consistent with
requirements for red spruce forests and is a candidate area for restoration.

Achieving the desired conditions detailed in this objective requires more than
the 15 year planning window of this document. Nonetheless, strategic habitat
management and planning efforts must be begun now and throughout the course
of this 15 year plan in order to set the foundation for conifer restoration efforts
on this refuge. We do not expect to meet all species and habitat objectives within
the time frame of this plan but will work towards these objectives through active
restoration and planning efforts within the refuge and between the refuge and its
partners.

The refuge has been an active member in the Central Appalachian Spruce
Restoration Initiative (CASRI) a collaborative working group for the restoration
and conservation of the red spruce-northern hardwood forest ecosystem. This
group includes the U.S. Department of the Interior, Fish and Wildlife Service
(West Virginia Field Office and Canaan Valley National Wildlife Refuge); U.S.
Department of Agriculture Forest Service (Monongahela National Forest

and Northern Research Station); State of West Virginia (Division of Natural
Resources and Division of Forestry); The Nature Conservancy, and the West
Virginia Highlands Conservancy, among others.

CASRI has been practicing Strategic Habitat Conservation (SHC) in West
Virginia since its inception in 2007. Utilizing the scientific expertise of several
State and Federal agencies along with capabilities provided by NGO’s,
universities and private organizations we have been able to apply specific resource
goals over broad political and geographic boundaries. The recent increase of SHC
collaborative work by the Service has reinforced the CASRI’s activities and could
help expand and coalesce efforts as part of a Landscape Conservation Cooperative
within the Appalachian Geographic Area.

(See rationale for Objective 2.4 for further discussion on this topic.)

Chapter 4. Management Direction and Implementation 4-45



Refuge Goals, Objectives and Strategies

4-46

GOAL3

Objective 3.1 (Forested
Wetland—Aspen
Woodlands)

Strategies:

Within 3-5 years of CCP approval:

® Identify and prioritize areas with greatest potential for spruce regeneration
with emphasis given to suitable soils and aspect, proximity to existing spruce
stands and riparian areas, and gaps and fragmentation created by old logging
roads.

B Locate and monitor Cheat Mountain salamander populations and use this
information to help understand the impediments to the viability of the
populations.

Within 5-10 years of CCP approval:
B Work with partners to experiment with silvicultural techniques that will
increase long-term canopy dominance of red spruce.

Within 10-15 years of CCP approval:
B Improve Cheat Mountain salamander habitat to increase the population’s
viability.

Throughout the Life of the CCP:
® Work with partners to maintain and perpetuate a source of red spruce
seedlings available for planting on the refuge.

® Plant spruce seedlings in high priority areas for regeneration in at least 20
acres a year.

® Collaborate with land management agencies and adjacent land owners to
increase connectivity of spruce stands across management boundaries.

® Identify, connect, and enlarge spruce stands by under-planting existing
vegetation with spruce seedlings.

Provide and promote through active management a diversity of successional habitats in
upland and wetland-edge shrubland, old field, grassland and hardwood communities to
sustain early successional and shrubland specialists such as golden-winged warbler,
American woodcock, brown thrasher, Eastern towhee, field sparrow, and other species
of concern.

Manage 114 acres of successional aspen communities on a 15-20 year rotational
basis so that 75 percent is continually maintained in early successional stages
(0-15 year class) with a high stem density and less than 60 percent herbaceous
ground cover, to perpetuate and potentially expand and improve aspen habitat for
golden-winged warbler, American woodcock, brown thrasher, Eastern towhee,
and other priority migratory bird species.

Rationale

Quaking aspen is an important habitat type for a variety of migratory and
resident birds. Young dense regenerating stands are important foraging sites

for woodcock and other song birds. Older stands provide suitable nesting habitat
(Sepik et al. 1981). In Canaan Valley, aspen communities were found to have one of
the greatest avian species diversity of all habitats studied. Between 1978 and 1993
a total of 33 species were documented during the breeding season using aspen
stands in Canaan Valley (Michael 1993, Michael 1992a). Successional habitat
created by aspen management may be particularly effective in Canaan where
deer browse pressure is high. Aspen root suckers may outgrow deer herbivory
pressure in one season thereby making it an effective community type to manage
for early successional habitat.
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The decline of early successional and transitional forest habitat in the northeast

is econcurrent with the decline of species dependent on this habitat type (Sauer et
al. 2007, Fink et al. 2006). On a regional scale, loss of small farms, commercial and
residential development, suppression of historically important disturbances such
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as fire, and decrease in large area clear-cutting contribute to the loss of early
successional habitat (Brooks 2003, Lorimer 2001, Trani et al. 2001). The suite of
birds reliant on this habitat type are of high conservation priority in BCR 28 and
the State (PIF 2003, WVDNR 2006) and includes American woodcock, Eastern
towhee, field sparrow, indigo bunting, and brown thrasher.

The refuge’s extensive shrublands, old fields, and young forests currently provide
early successional and shrubland habitat that is scarce in the region, State, and
local area. Managing for early successional and shrubland habitats on the refuge
will ensure the persistence and protection of this habitat, unavailable in the
surrounding landscape (Dettmers personal communication 2007, Smith et al.
2007). This may be particularly significant relative to the local extent of available
managed early successional and shrubland habitat. The refuge is surrounded by
forested lands including the Monongahela National Forest (Dolly Sods Wilderness
Area) and two State parks where early successional habitat management is not a
priority.

One technique used to create and maintain early successional habitat in the
northeast is cutting for the regeneration of aspen stands. When cut, girdled,

or burned aspen vigorously root sprouts, creating a dense growth of sapling
aspen stems. The resulting cover is preferred foraging ground for American
woodcock, ruffed grouse, and a variety of nongame migratory birds. The HMP
that will incorporate these disturbance techniques will be a priority to maintain a
mosaic of regenerating aspen on the refuge and contribute to the available early
successional and shrubland habitat.

Generally, aspen management will occur in a mosaic to ensure that multiple age
classes prevail across the landscape. Management of aspen will focus on selective
patch cutting so that within an aspen management area, multiple age classes

of aspen are represented to provide the breadth of habitat requirements for a
diversity of wildlife species (Gullion 1984). Aspen management will be primarily
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performed with hand erews but may include the use of fire and heavy equipment
such as a hydro-axe where appropriate. Management will focus on perpetuating
and increasing aspen across the landscape with target patch sizes of 3 acres or
greater. However, even small aspen stands have been shown to be important for a
variety of neotropical migratory birds (Turchi T.M et al. 1995). Preferred aspen
management to perpetuate the stand and provide abundant sprouting is to cut the
entire stand, rather than selection or single tree cuts. (Gullion 1984).

Quaking aspen stands in Canaan Valley are a successional stage in the
development of mixed conifer forested wetlands (Byers et al. 2007, E. Byers
personal communication). These forested wetlands are of high conservation

value as they occur in the State as an outlier population considerably south of

this species’ primary range (Byers et al. 2007). Preserving a portion of the aspen
stands will allow the development of the late-successional stages of the wetland
forests and decrease the opportunities for the invasion of non-native plant species.

Beaver are a natural force regenerating aspen in Canaan Valley. The beaver
browse young and mature aspen stems, stimulating root sprouting and the
creation of dense pockets of new aspen stems. When the beaver population is
unchecked, however, their preference for aspen can deplete an aspen stand and
prohibit the dense regeneration favored by early successional bird species. Beaver
trapping will balance the important role beaver play in maintaining the mosaic

of wetland communities including aspen stands (refer to Objective 1.2) with the
interest in maintaining dense regenerating aspen stands. For more information on
how the refuge will utilize beaver management to achieve habitat goals, refer to
the compatibility determination for furbearer trapping (beaver) in appendix B.

American woodcock is a priority species of conservation concern and an important
management species for recreational hunters. As a species occurring in Canaan
Valley in greater concentration and abundance than other parts of the State, the
refuge identifies woodcock as an important management species. The Service
developed the American Woodcock Management Plan in 1996 to help stem the
decline in American woodcock (USFWS 1996). In 2008 the American Woodcock
Conservation Plan was distributed by the Woodeock Task Force and identified
recent trends and made recommendations for conservation on a continental scale.
Long-term trends show a statistically significant decline of 1.03 percent in the
breeding population of woodcock from 1968-2009 and a 2.55 percent decline in
West Virginia during the same time period (Cooper et al. 2009). Although the
breeding index for woodcock in West Virginia has been positive showing numbers
of singing males to be slightly higher than predicted values for the State, long
term trends show a continued decrease in singing male woodcock (Kelley and Rau
2006). Recruitment rates (number of immature birds per adult female) for West
Virginia in recent years were consistent with regional recruitment rates but on
average still below the long-term regional average (1963-2007) (Kelley and Rau
2006). Changes in singing male populations in West Virginia show a deficit of
17,222 males compared to densities observed in the 1970s (Kelley and Williamson
2008). The major causes for these declines are thought to be loss and degradation
of habitat on the breeding and wintering grounds, resulting from forest succession
and land use changes (Dessecker and McAuley 2001, Dwyer et al. 1983, Owen et
al. 1977, Straw et al. 1994).

The WVCAP identifies American woodcock as a Priority 1 species for
conservation (WVDNR 2006) and the USF'S Forest Plan lists it as a “vulnerable”
species in the Monongahela National Forest (2006). Additionally, American
woodcock has been noted as a priority for the Canaan Valley refuge in all of its
founding documents (USFWS 1979, USFWS 1994a). Canaan Valley continues

to support the largest documented fall migration habitat in West Virginia and
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accounts for the largest percentage of woodcock harvest of any area in the State.
Management of early successional habitat is necessary to maintain and improve
habitat for this species for both nesting and migration habitat.

Woodcock require several different habitat conditions that must be in close
proximity to one another. Functional foraging habitat for woodcock occurs on
moist, rich soil dominated by dense shrub cover (75-90 percent). Young shade
intolerant hardwoods and aspen create ideal habitat as feeding areas and daytime
(diurnal) cover (Kelley and Williamson 2008). Other habitats include clearings

for courtship (singing grounds), large openings for night roosting, and young
second growth hardwoods (15-20 years) for nesting and brood-rearing (Kelley and
Williamson 2008, Sepik et al. 1981; Keppie and Whiting 1994). Recommendations
for the stabilization of early successional habitat are to focus on cutting mature
forest types that are potentially suitable for woodcock habitat as well as allowing
non-forested habitat to mature into habitat that will support woodcock (Kelley and
Williamson 2008).

The refuge will work with partners such as the Wildlife Management Institute,
universities, and the WVDNR to develop early successional habitat research and
management demonstration areas that include a variety of early successional
habitat types as described in Objectives 3.1, 3.2 and 3.3. The purpose will be to
establish at least one site on the refuge which can demonstrate effective habitat
management for priority early successional species of concern in BCR 28, such
as American woodcock, Eastern towhee, and Canada warbler. Several areas are
indicated on map 4-1 for potential demonstration sites where a mosaic of plant
communities will be managed together to best meet the needs of priority early
successional migratory birds. The refuge, in consultation with its partners, will
establish at least one site for these purposes. If management capability permits,
research needs develop, partner support is sufficient, and the action does not
conflict with the objectives for older growth forest management elsewhere in
this plan, other demonstration sites will be included under this management
action. Management methods within demonstration areas may include forest
cutting, mowing, grazing, and prescribed fire. Monitoring and research will be
emphasized to communicate results of management to the public and other State
and Federal agencies.

Strategies

Within 0-3 years of CCP approval:

® Develop and implement a HMP detailing aspen management for successional
wildlife habitat with an emphasis on improving breeding and foraging habitat
for American woodcock, golden-winged warbler, and other migratory birds.

® Develop or adapt (from others) monitoring protocol consistent with the
furbearer management plan to assess beaver activity near regenerating
aspen stands and continue to manage beaver populations adjacent to aspen
management areas to prevent excessive damage.

® Work with partners to establish early successional management demonstration
sites which include aspen communities.

Within 3 to 5 years of CCP approval:

® Identify and designate aspen stands where perpetuation of natural succession
to forested swamps will occur. New vegetation mapping will be sought to
identify new aspen stands on refuge land.
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Objective 3.2 (Northern
Hardwood Forest-Edge
Habitat)

Throughout the Life of the CCP:

® Conduct landbird point counts and woodcock singing ground surveys to assess
performance of managed aspen habitats for meeting fundamental objective
(Objective 3.1) and to determine the need for future management actions.

® Manage aspen annually through block cutting to promote early successional
habitat and to prevent the loss of aspen habitat through successional
development within the management areas.

Use accepted silvicultural practices within 1,130 acres of forest edge areas to
create openings, promote understory development, and develop and sustain
breeding and foraging habitat for American woodcock, Eastern towhee, brown
thrasher, Canada warbler, and other species of concern.

Rationale

Northern hardwood forests comprise approximately 6,400 acres on the refuge,
oceurring primarily on the slopes of Cabin, Brown, and Canaan mountains and
along Middle Ridge. Shrubland and old field meadows typically surround the
forest on the more gentle toe-slopes before transitioning to wetland communities.
Pockets of northern hardwood forest, less than 8 acres, occur within the toe-slope
shrublands and meadows. Together, these forested islands account for nearly 500
acres of forested habitat. However, with less than 100 m buffering their edge and
interior, they function entirely as edge habitat and provide little benefit to forest
interior species.

The refuge is identifying these pocket-forest areas and a 100 meter-wide band

at the edge of the main body of the northern hardwood forest as suitable for
reverting to early successional habitat. The 100 meter-wide band of northern
hardwood forest identified as suitable for cutting will be limited to protect
sensitive plant communities and habitat features. Riparian buffers greater

than 100 meters on each side of water features will be maintained. Rare or
sensitive plant communities will be avoided, including areas with limestone-
influenced soils. The forest gap along Sand Run and upper Glade Run is excluded
in order to maintain the connectivity between the forests of Middle Ridge and
Cabin Mountain. Areas will be prioritized based on their proximity to suitable
breeding, foraging, and migration habitats and to other early successional habitat
management activities.

Converting the forest islands and edges to early successional habitat will provide
additional nesting habitat for priority species of concern such as brown thrasher,
Eastern towhee, and American woodcock, post fledging habitat for forest bird
species, and important migration foraging and staging areas. Early successional
habitat is important as most species, especially migratory birds, associated with
this habitat type are declining in the northeast (Sauer et al. 2005, Fink et al. 2006,
DeGraaf and Yamasaki 2003). Providing successional habitat may be especially
important on the refuge as the surrounding landscape is predominantly forested.

With the plan to increase early successional habitat by cutting forest, there will
be a loss in extent of overall forested habitat and a slight reduction in the extent
of forest interior habitat. However, we expect there to be minimal loss in habitat
quality. The forested islands provide poor habitat for both forest interior and
early successional species. Cutting along the forest edge may improve foraging
habitat for forest interior bird species. Forest interior birds utilize successional
vegetation as post breeding habitat (Chandler 2007, Vitz and Rodewald 2006,
Vitz and Rodewald 2007, Denmon 1998, Pagen et. al 2000). Increased vegetative
structure provides cover for inexperienced immature forest birds and more
abundant food resources (particularly berry producing shrubs). Small patches of
early successional habitat are important to post-fledgling, forest interior species
and these species tend to avoid forest edges. This may indicate the potential
importance of management to maintain discreet patches of early successional
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habitat in close proximity to forest interior breeding habitat for
these species (Vitz and Rodewald 2006). Birds using Canaan
Valley’s forest interior habitat may benefit from regenerating
forest adjacent to intact mature forest habitat (Dawson, personal
communication 2007).

Management practices to convert forest edge to functional early
successional habitat may include group selection, clear cuts or
pateh cuts of up to 5-15 acres in size. Sepik (1981) recommended
patch cuts of 4 acres for woodeock management. Depending

on deer browse impacts, some cuts may need to be larger.
Cutting cycles and rotations may follow standard practices or
be experimental to determine successful practices for Canaan
Valley. Cutting cycles for northeastern woodcock habitat
management typically range from 8 to 15 years and rotations
from 20 to 40 years depending on habitat conditions. Canaan’s
management is expected to fall within these ranges. Some 3-5
acre openings may be permanently maintained primarily by
Blueberries mowing and brush clearing using mechanized equipment.
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Management of this habitat will occur in a shifting mosaic of patches across

the refuge as we implement decisions to allow fields, shrub, and young forest to
transition to forest. Creating a series of variable-sized cuts along the forested
toe-slopes of the refuge will allow early successional birds access to these newly
created habitat types from adjacent suitable habitat along the forest-field edge.
Because of the adjacent occupied habitat, successional forest edge cutting will
serve to increase and improve the already existing habitat and ensure a continued
availability of this habitat over time. Spacing of smaller cuts (0.2 acres or less)
may be clustered to maintain an adequate level of early successional habitat
across the landscape. Creation of a mosaic of smaller scattered forest cuts may
prevent excessive nest predation typically associated with larger and permanently
maintained openings (Suarez et al. 1997).

Due to the potential for Indiana bat use of upland forests in close proximity to
wetland and riparian corridors the refuge will inventory management areas for
bats prior to management actions. We will consult with the Service WVFO closely
prior to conducting these operations.

Landbird point counts in regenerating successional habitat will be used to
evaluate success of management actions for the targeted migratory bird species
and fulfilling our objective. However, meeting this objective will also depend upon
the impact of deer browse on desired woody regeneration. Therefore we will also
evaluate regeneration success of cut forest