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A Vaisiwon of Conservation

Within this beautiful coastal and bay setting, incoming tides mix with
nutrient laden freshwaters to create one of the most pristine and productive
estuarine environments along the Pacific coastline.

The distinctive habitats found within the Refuge include coastal dunes, salt
marshes, mudflats, open water with eel grass beds, grasslands, and old
growth western red cedar forest.

Visitors explore and enjoy a variety of wildlife from Roosevelt elk and the
Pacific giant salamanders on Long Island to flocks of birds containing tens
of thousands of shorebirds along the beach at Leadbetter Point.

Refuge management activities focus on protecting and restoring
historic habitat conditions: second growth forests to healthy old growth
forests, managed manmade freshwater wetlands to historie salt marsh
habitat, threatened and endangered species to healthy sustained wildlife
populations.

Success with these management activities is attained through partnerships
with the Shoalwater Bay Tribe, local, state, and federal agencies, local
organizations, communities, and individuals.

Community stewardship for these natural resources helps to sustain the
healthy naturally functioning ecosystems of the Willapa Bay region for
current and future generations to enjoy.

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 U.S. Fish and Wildlife Service’s best estimates
of future needs. These plans detail program planning levels that are sometimes
substantially above current budget allocations, and as such, are primarily used
for strategic planning and program prioritization purposes. The plans do not
constitute a commitment for staffing increases, operational and maintenance
mcereases, or funding for future land acquisition.

- Dunlin and sanderlings / © Rudy Schuver
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Abstract: We developed alternatives, including preferred and no action alternatives, as required by National
Environmental Policy Act regulations, for the Willapa National Wildlife Refuge. We addressed issues,
opportunities, and Refuge management options in the alternatives. Summaries of the alternatives follow.

Alternative 1 (No Action). Under Alternative 1 we would maintain current Refuge management programs and
where feasible, restore habitats, including implementing the forest management plan, enhancing wetland and
beach dune habitats, and improving habitats for federally and State-listed threatened and endangered species.
Hunting, fishing, wildlife observation, photography, interpretation, environmental education, boating, and
camping, would continue. The Presidential Proclamation Boundary would remain closed to waterfowl hunting.

Alternative 2 (Preferred Alternative). Under Alternative 2 we would maintain current wildlife and habitat
management, with the following improvements: The Refuge’s managed pastures and impoundments would be
restored to historic estuarine conditions, creating approximately 749 acres of open water, intertidal flats, and
salt marsh habitats; an avian and mammalian predator management would be implemented on the Leadbetter
Point Unit as necessary, to help meet Western snowy plover recovery goals; and grassland restoration of 15-33
acres would include establishing the early blue violet, a host plant that would serve the future reintroduction of
the endangered Oregon silverspot butterfly. Managed freshwater wetlands would remain solely on the Tarlett
Unit. An expanded approved Refuge boundary is proposed to include 6,803 acres in the Nemah, Naselle, South
Bay, and East Hills areas. We would divest the Cape Shoalwater and Wheaton properties from the Refuge.
Improvements to wildlife-dependent public uses would include: Developing a wildlife observation deck and
interpretive trail along the South Bay connecting to the proposed Tarlett Unit visitor facility; expanding
waterfowl] hunting opportunities on approximately 6,058 acres of restored estuary; developing a cartop boat
launch access point in the South Bay; conducting a special-permit elk hunt on Leadbetter Point Unit; and
expanding elk/deer hunting on South Bay units.

Alternative 3. Under Alternative 3 we would maintain current wildlife and habitat management, with the
following improvements: The Refuge’s managed pastures and impoundments would be restored to historic
estuarine conditions, creating approximately 429 acres of open water, intertidal flats, and salt marsh habitats.
On the Leadbetter Point Unit avian predator management would be implemented as necessary, to help meet
Western snowy plover recovery goals. Grassland restoration of 33 acres would include establishing the early
blue violet, a host plant that would serve the future reintroduction of the endangered Oregon silverspot
butterfly. Managed freshwater wetlands would remain on the Riekkola and Tarlatt units. An expanded
approved Refuge boundary is proposed to include 4,895 acres in the South Bay and East Hills areas. We would
divest the Cape Shoalwater and Wheaton properties from the Refuge. Improvements to wildlife-dependent
public uses would include: Developing a wildlife observation deck and interpretive trail along the South Bay
connecting to the proposed Tarlett Unit visitor facility; expanding waterfowl hunting opportunities on
approximately 5,450 acres of restored estuary; conducting a special-permit elk hunt on Leadbetter Point Unit;
and expanding elk/deer hunting on South Bay units.
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Executive Summary

The Willapa National Wildlife Refuge (Refuge) is located on Willapa Bay along the southern
Washington coastline. The Refuge was established in 1936 to protect migrating and wintering
populations of brant, waterfowl, shorebirds, other migratory birds, and for other conservation
purposes. It encompasses approximately 16,000 acres of tidelands, temperate rainforest, ocean
beaches, sand dunes, rivers, and small streams. The Refuge also preserves several rare remnants of
old growth coastal cedar forest, habitat for spawning wild salmon, hundreds of thousands of
migrating shorebirds, and threatened and endangered species such as the Western snowy plover and
Marbled murrelet. The U.S. Fish and Wildlife Service (Service) manages the Refuge as part of the
National Wildlife Refuge System (Refuge System).

We developed this Draft Comprehensive Conservation Plan and Environmental Impact Statement
(CCP/EIS) in coordination with our partners, for public review and comment. In Chapter 2, we
describe three alternatives for future management of the Refuge, and analyze each alternative’s
potential effects on the biological, cultural, recreational, and economic environment. The alternatives
are consistent with the principles of sound fish and wildlife management and relevant mandates, and
address the issues we identified during public scoping.

We initiated public scoping on April 9, 2008, by publishing a Notice of Intent in the Federal
Register, distributing Planning Update 1 and a press release, and announcing public meetings. The
key issues we identified follow.
e [s tidal marsh restoration a desirable action? If so, which Refuge units should be considered,
and which units if any should remain under current management practices?
e Should expansion of the Refuge boundary be considered, and if so, which properties and for
what reasons should the Service consider expanding the approved Refuge boundary?
e What management actions should be implemented to protect Western snowy plovers from
disturbance and predation while measures to protect and restore habitat are ongoing?
e What management actions should be implemented to alleviate threats to rare plants and
animals caused by elk on the Leadbetter Unit?
e What forest management practices would restore forest complexity and biodiversity?
e Should the Refuge’s wildlife-dependent recreational uses be expanded or modified? Which
public uses are compatible with conserving wildlife resources?
e Should we consider a new visitor/administrative/maintenance facility

All three alternatives meet the Refuge’s purposes and the Refuge System’s mission. We identified
Alternative 2 as our preferred alternative, because it would best achieve these benchmarks and allow
for public uses as defined by the National Wildlife Refuge System Administration Act as amended.
A summary of each draft alternative follows.

Alternative 1 (No Action Alternative). No changes to current Refuge management programs would
occur under Alternative 1. The Refuge staff would continue programs and operations at current
levels, based on funding and staffing levels. The Refuge would continue to maintain, and where
feasible, restore forest, wetland, and beach dune habitats, and habitat for federally and State listed
threatened and endangered species. We would continue to implement the forest management plan
with our partners. Existing public uses—hunting, fishing, wildlife observation, photography,
interpretation, environmental education, boating, and camping—would continue.
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Alternative 2 (Preferred Alternative). Under Alternative 2 (our preferred alternative), current
wildlife and habitat management programs would be maintained. In addition, of the three
alternatives, the highest level of habitat improvements would occur under this alternative. The
intensively managed pastures and impoundments would be restored to historic estuarine conditions,
creating approximately 749 acres of open water, intertidal flats, and salt marsh habitats. We would
continue to implement the forest management plan with our partners. On the Leadbetter Point Unit, a
predator management program would be implemented as necessary, to control avian and mammalian
predators and help meet Western snowy plover recovery goals. Grassland restoration on 15-33 acres
would include establishing the early-blue violet, a host plant that would serve the future
reintroduction of the endangered Oregon silverspot butterfly. Managed freshwater wetlands would
remain on the Tarlett Unit. An expanded approved Refuge boundary is proposed to include 6,803
acres located in the Nemah and Naselle areas, South Bay, and the East Hills. The Cape Shoalwater
and Wheaton properties would be divested from the Refuge.

Improvements to the wildlife-dependent public use program would include a new interpretive trail
and wildlife observation deck along the South Bay. The new trail would tie into our proposed Tarlett
Unit visitor/administrative/maintenance facility. The area where waterfowl hunting is conducted in
accordance with the State’s season would expand to include approximately 6,058 acres after the
proposed estuarine restoration is completed. A cartop boat launch would be developed to access the
South Bay. An expanded special permit elk hunt is proposed for the Leadbetter Point Unit. Elk and
deer hunting would be expanded and conducted in South Bay Units in accordance with State seasons.

Alternative 3. Under Alternative 3, the Refuge’s intensively managed pastures and impoundments
would be restored to historic estuarine conditions, creating approximately 429 acres of open water,
intertidal flats, and salt marsh habitats. The proposed estuarine restoration project would occur on the
Lewis and Porter Point units only. On the Leadbetter Point Unit, predator management would be
implemented as necessary, to control avian predators and help meet Western snowy plover recovery
goals. Staff would continue to implement the forest management plan with partners. Grassland
restoration on 15-33 acres would include establishing the early-blue violet, a host plant that would
serve the future reintroduction of the endangered Oregon silverspot butterfly. Managed freshwater
wetlands would remain on the Riekkola and Tarlett units. An expanded land acquisition boundary is
proposed, to include 4,895 acres located in South Bay and the East Hills. The Cape Shoalwater and
Wheaton properties would be divested from the Refuge.

Improvements to the wildlife-dependent public use program would include a new interpretive trail
and wildlife observation deck along the South Bay that would tie into our proposed Tarlett Unit
visitor/administrative/maintenance facility. The area where waterfowl hunting is conducted in
accordance with the State’s season would expand to include approximately 5,450 acres after the
proposed estuarine restoration is completed. Hunting opportunities would expand at the Leadbetter
Point Unit to include a permit-only regulated elk hunt. Elk and deer hunting opportunities would
occur in the South Bay Units in accordance with the State seasons.

We encourage you to review and comment on the Draft CCP/EIS; comments will be addressed in the
Final CCP/EIS. When the CCP is completed, it will provide guidance and direction for managing the
Refuge for 15 years.
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Chapter 1. Introduction and Background

1.1 Introduction

The Willapa National Wildlife Refuge (Refuge) is located on Willapa Bay along the southern
Washington coastline (Map 1). The Refuge was established in early 1937 by President Franklin
Roosevelt in order to preserve and manage the important habitats and wildlife of Willapa Bay.
The Refuge currently manages approximately 16,000 acres including sand dunes, sand beaches,
intertidal mudflats, saltwater and freshwater marshes, grassland, open water, and forested lands.

The Refuge’s wetland habitats support wintering populations of waterfowl such as black brant,
trumpeter swans, Canada geese, scaup, canvasback, bufflehead, scoters, and American wigeon.
The Refuge also hosts some of the largest concentrations of shorebirds on the Pacific Coast
during their spring and fall migrations. These large concentrations of migrating shorebirds and
the habitats that support them are now recognized as globally significant. The western snowy
plover, listed as threatened under the Endangered Species Act, nests along the Refuge beaches.
Marbled murrelet, black bear, black-tailed deer, Roosevelt elk, bats, bobcats, and grouse can be
found in the forests and upland habitats. The cool, wet climate of the Willapa hills makes the
area a “hotspot” of amphibian diversity; habitats on the Refuge support up to 13 of the 24 native
amphibians that occur in Washington. Coastal rivers and streams on the Refuge provide habitat
for western brook lamprey; western pearlshell mussels; Chinook, coho, and chum salmon,;
steelhead, and sea-run cutthroat trout.

1.2 Proposed Action

The U.S. Fish and Wildlife Service (USFWS or the Service) is proposing to adopt and implement
a comprehensive conservation plan (CCP) and environmental impact statement (EIS) for the
Willapa National Wildlife Refuge. This combined CCP/EIS will set forth management guidance
for the Refuge for the next 15 years as required by the National Wildlife Refuge System (NWRS
or the Refuge System) Administration Act of 1966, as amended (16 U.S. Code [U.S.C.] 688dd-
688ee).

A CCP is required by the Refuge Administration Act to address “1) the purposes of the refuge; 2)
the fish, wildlife and plant populations, their habitats, and the archaeological and cultural values
found on the refuge; 3) significant problems that may adversely affect wildlife populations and
habitats and ways to correct or mitigate those problems; 4) areas suitable for administrative sites
or visitor facilities; and 5) opportunities for fish and wildlife-dependent recreation.”

The Service has developed and analyzed the draft alternatives for future refuge management.
The alternatives address the major issues and relevant mandates identified in the CCP process
and are consistent with the principles of sound fish and wildlife management. The Service
evaluated three draft alternatives for the Refuge and has identified Alternative 2 as the preferred
alternative.

The Service selected the draft preferred alternative because it represents the best balanced
approach for achieving the Refuge’s purposes, vision, and goals; contributing to the NWRS
mission; and addressing relevant issues and mandates consistent with sound principles of fish
and wildlife management. However, the draft preferred alternative may be modified between the
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draft and final documents depending upon comments received from the public or other agencies
and organizations. The Regional Director for the Service’s Pacific Region will decide which
alternative will be adopted for implementation. For details on the specific components and
actions making up the range of alternatives, see Chapter 2.

1.3 Purpose and Need for the Comprehensive Conservation Plan

The purpose of the CCP is to provide the Service, the Refuge System, our partners, and the
public with a long-term (15-year) management plan. This plan will integrate the goals,
objectives and strategies (refuge management actions) set forth in this document. An approved
CCP/EIS will ensure that the Service manages the Refuge to achieve the refuge purposes, vision,
goals, and objectives to help fulfill the mission of the Refuge System. This CCP:

e Sets a long term vision for the Refuge;

o Establishes management goals, objectives, and strategies for the Refuge and its units;

e Provides the Refuge with a 15-year management plan for the conservation of fish,
wildlife, and plant resources and their related habitats;

e Defines compatible public uses;

e Develops a plan that, when fully implemented, will achieve Refuge purposes, help fulfill
the mission of the Refuge System, and maintain and, where appropriate, restore
ecological integrity;

e Communicates the Service’s management priorities for the Refuge; and

e Provides a basis for budget needs to support staffing, operations, maintenance, and
capital improvements.

The plan was developed to provide reasonable, scientifically grounded guidance for improving
the Refuge’s habitats for the long-term conservation of native plants and wildlife species. It
identifies appropriate actions for protecting and sustaining the cultural and biological features of
the Refuge, and threatened, endangered, or rare species. Another purpose of the plan is to
evaluate the priority public use programs on the Refuge, which may include hunting, fishing,
wildlife observation, photography, environmental education, and interpretation.

The CCP/EIS is the needed to identify and set the long-term management priorities for the
Refuge, which include:

e Improving Refuge habitat conditions through:

0 Management of young forest stands to create maximum trajectory toward
establishing healthy old-growth stands;

0 Decommissioning and stabilization of old forest logging roads;

0 Removal of highly managed artificial freshwater wetlands by re-establishing the
historic salt marsh habitat;

0 Restoration efforts for improving grasslands and dune habitats for the benefit of
extirpated species, threatened wildlife, and other wildlife and plant species; and

0 Working with private land owners to improve habitat conditions on lands outside
the refuge boundary.

1-2 Chapter 1. Introduction and Background
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Map 1. Regional Context.
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The back sides of map pages are blank to facilitate map readability.
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Analyzing the Refuge’s wildlife-dependent priority public uses, to determine what
improvements or alterations could be made in the pursuit of higher quality programs for:

0 Continued and expanded quality hunting opportunities;

0 Improved environmental education and interpretation opportunities;

0 Expanded and improved wildlife observation opportunities with a new trail in the
South Bay;

0 Expanded waterfowl hunting opportunities after habitat restoration activities in
the South Bay; and

0 Maintenance of quality fishing opportunities.

Constructing a visitor/administrative and maintenance replacement facility for the public
and the Refuge staff and volunteers which would:

0 Improve visitor access to facilities and staff;

0 Expand environmental education and interpretation programs/opportunities;

0 Improve access to view wildlife of the bay with a new trail and car-top boat
launch;

0 Consolidate Refuge maintenance facilities; and

o0 Improve staff and volunteer office facilities, creating a healthy work site.

Landscape habitat planning and for potential Refuge boundary expansion for:

0 Providing future opportunities to work with private landowners and
nongovernmental organizations to acquire lands as funding and willing seller
opportunities arise; and

0 Working with landowners to develop cooperative land management agreements.

1.4 Content and Scope of the Plan

This draft CCP provides guidance for management of Refuge habitats and wildlife and
administration of public uses on Refuge lands and waters. Information included in the draft CCP
includes:

An overall vision for the Refuge, its role in the local ecosystem, and its relationship to
other plans and the refuge purposes (Chapter 1).

Goals and objectives for specific conservation targets and public use programs, as well as
strategies for achieving the objectives (Chapter 2).

A description of the physical environment (Chapter 3).

A description of the conservation targets (habitats and wildlife), their condition and
trends on the Refuge and within the local ecosystem, a presentation of the key desired
ecological conditions for sustaining the targets, and a short analysis of the threats to each
conservation target (Chapter 4).

An overview of the Refuge’s public use programs and current facilities, a list of desired
future conditions for each program and proposed new facilities, and other management
considerations (Chapters 2 and 5).

An analysis of the effects of the proposed projects described in the plan (Chapter 6).
Draft Land Protection Plan; strategies for acquisition boundary expansion (Appendix A)
Evaluations of existing and proposed public and economic uses for appropriateness and
compatibility (Appendices B and C).

Draft Integrated Pest Management Plan (Appendix H).
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DraftForest Landscape Plan (Appendix K).
Draft Predator Management Plan (Appendix L).
Draft Hunt Plan (Appendix M).

Draft Estuarine Restoration Plan (Appendix O).

1.5 U.S. Fish and Wildlife Service and National Wildlife Refuge
System Laws and Directives

1.5.1 U.S. Fish and Wildlife Service Mission

The mission of the Service is “working with others, to conserve, protect and enhance fish and
wildlife and their habitats for the continuing benefit of the American people.”

National natural resources entrusted to the Service for conservation and protection include
migratory birds, endangered and threatened species, inter-jurisdictional fish, wetlands, and
certain marine mammals. The Service also manages national fish hatcheries, enforces Federal
wildlife laws and international treaties regarding importing and exporting wildlife, assists with
state fish and wildlife programs, and helps other countries develop wildlife conservation
programs.

1.5.2 National Wildlife Refuge System

The National Wildlife Refuge System is the world’s largest network of public lands and waters
set aside specifically for conserving wildlife and protecting ecosystems. From its inception in
1903, the Refuge System has grown to encompass 550 National Wildlife Refuges in all 50 states,
and waterfowl production areas in 10 states, covering more than 150 million acres of public
lands. More than 40 million visitors annually fish, hunt, observe and photograph wildlife, or
participate in environmental education and interpretive activities on National Wildlife Refuges.

1.5.3 National Wildlife Refuge System Administration Act

Of all the laws governing activities on National Wildlife Refuges, the Refuge Administration Act
undoubtedly exerts the greatest influence. In 1997, the Refuge System Administration Act was
amended by the National Wildlife Refuge System Improvement Act; it included a unifying
mission for all National Wildlife Refuges as a system, a new process for determining compatible
uses on refuges, and a requirement for each refuge to be managed under a CCP, developed in an
open public process.

The Refuge Administration Act states that the Secretary shall provide for the conservation of
fish, wildlife, and plants, and their habitats within the System as well as ensure that the
biological integrity, diversity, and environmental health of the System are maintained. House
Report 105-106 accompanying the Improvement Act states that ““the fundamental mission of our
System is wildlife conservation: wildlife and wildlife conservation must come first.”

Biological integrity, diversity, and environmental health are critical components of wildlife
conservation. As later made clear in the Biological Integrity, Diversity, and Environmental
Health Policy (section 1.5B), “the highest measure of biological integrity, diversity, and
environmental health is viewed as those intact and self-sustaining habitats and wildlife
populations that existed during historic conditions.”
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Under the Refuge Administration Act, each refuge must be managed under an approved CCP to
fulfill the Refuge System mission as well as the specific purposes for which it was established.
The Refuge Administration Act requires the Service to monitor the status and trends of fish,
wildlife, and plants on each refuge.

Additionally, the Refuge Administration Act identifies six priority wildlife-dependent
recreational uses. These uses are hunting, fishing, wildlife observation and photography, and
environmental education and interpretation. Under the Refuge Administration Act, the Service is
to grant these six wildlife-dependent public uses special consideration during planning,
managing, establishing, and expanding units of the Refuge System. The overarching goal is to
enhance wildlife-dependent recreation opportunities and provide access to quality visitor
experiences on refuges, while managing the refuge to conserve fish, wildlife, plants, and their
habitats.

New and ongoing recreational uses should help visitors focus on wildlife and other natural
resources. These uses should provide an opportunity to make visitors aware of resource issues,
management plans, and how the refuge contributes to the Refuge System and Service’s mission.
When determined compatible on a refuge-specific basis, the six priority uses assume priority
status among all uses of the refuge in question. The Service is to make extra efforts to facilitate
priority wildlife-dependent public use opportunities.

When preparing a CCP, refuge managers must re-evaluate all general public, recreational, and
economic uses (even those occurring to further refuge habitat management goals) proposed or
occurring on a refuge for appropriateness and compatibility. No refuge use may be allowed or
continued unless it is determined to be appropriate and compatible.

Generally, an appropriate use is one that contributes to fulfilling the refuge purpose(s), the
Refuge System mission, or goals or objectives described in a refuge management plan. A
compatible use is a use that, in the sound professional judgment of the refuge manager, will not
materially interfere with or detract from the fulfillment of the mission of the Refuge System or
the purposes of the refuge. Updated appropriate use and compatibility determinations for
existing and proposed uses for the Willapa Refuge are in Appendices B and C.

A CCP must be developed with the participation of the public, as required by the Refuge
Administration Act and other formally established guidance. Issues and concerns articulated by
the public play a role in guiding alternatives considered during the development of the CCP, and
together with the formal guidance, can play a role in selection of the preferred alternative. It is
Service policy to develop CCP’s in an open public process. The Service is committed to
securing public input throughout the CCP planning process.

1.5.4 National Wildlife Refuge System Mission and Goals
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 (NWRS Administration Act of 1966, as amended, 16 U.S.C. 668dd-668¢e).
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Wildlife conservation is the fundamental mission of the Refuge System. The goals of the
National Wildlife Refuge System, as articulated in the Mission, Goals, and Purposes Policy (601
FW1) are:

e Conserve a diversity of fish, wildlife, and plants and their habitats, including species that
are endangered or threatened with becoming endangered.

¢ Develop and maintain a network of habitats for migratory birds, anadromous and inter-
jurisdictional fish, and marine mammal populations that is strategically distributed and
carefully managed to meet important life history needs of these species across their
ranges.

e (Conserve those ecosystems, plant communities, wetlands of national or international
significance and landscapes and seascapes that are unique, rare, declining, or
underrepresented in existing protection efforts.

e Provide and enhance opportunities to participate in compatible wildlife-dependent
recreation (hunting, fishing, wildlife observation and photography, and environmental
education and interpretation).

e Foster understanding and instill appreciation of the diversity and interconnectedness of
fish, wildlife, and plants and their habitats.

1.5.5 Planning and Management Guidance

Refuges are guided by various Federal laws, executive orders, Service policies, and international
treaties. Fundamental to the management of every refuge are the mission and goals of the
NWRS, and the designated purposes of the refuge unit as described in establishing legislation,
executive orders, or other documents establishing, authorizing, or expanding a refuge.

Key concepts and guidance of the Refuge System are derived from the NWRS Act of 1966 as
amended (16 U.S.C. 668dd-668ee), the Refuge Recreation Act of 1962 (16 U.S.C. 460k-460k-4),
as amended, Title 50 of the Code of Federal Regulations (C.F.R.), and the Service Manual. The
NWRS Administration Act is implemented through regulations covering the NWRS, published in
Title 50, subchapter C of the C.F.R. and policies contained in the Service Manual. These
regulations and policies govern general administration of units of the Refuge System.

1.5.6 Relationship to Previous and Future Refuge Plans

The final CCP will be revised every 15 years or sooner if monitoring and evaluation findings
determine that changes are needed to achieve the Refuge’s purposes, visions, goals, or
objectives.

The CCP provides guidance in the form of goals, objectives, and strategies for refuge programs
areas but may in some cases lack some of the specifics needed for implementation. Step-down
management plans may, therefore, be developed for individual program areas as needed,
following completion of the CCP. Step-down plans may require appropriate National
Environmental Policy Act (NEPA) compliance.

Planning has been part of the Refuge’s operations since it was established. Although not all past
planning processes were carried out in a comprehensive fashion, with the level of public
participation considered adequate today, a considerable number of plans have been completed
over the years to guide refuge managers.

1-8 Chapter 1. Introduction and Background



Willapa National Wildlife Refuge Draft CCP/EIS

A list of various Refuge management plans and the year they were completed follows. Plans
marked with an asterisk are covered through this CCP/EIS.

Habitat and Public Use Management (Quarterly/Annual Action Summary)
Station Safety Plan (updated annually)

Continuity of Operations Plan (2006)

Highly Pathogenic Avian Influenza Disease Contingency Plan (2006)

Fire Management Plan (2004)

Marsh and Water Management Plan (1990)*

Refuge Habitat Management Plan (2005)*

Public Use Management/Development Plan (1988)*

Willapa Refuge Hunting Plan and Environmental Assessment (1986)*
Refuge Management Plan (1986)*

1.6 Refuge Establishment and Refuge Purposes

The purpose for which a refuge was established or acquired is of major importance in refuge
planning. Refuge purposes form the foundation for planning and management decisions. The
purposes of a refuge are specified in or derived from the law, proclamation, executive order,
agreement, public land order, donation document, or administrative memorandum establishing,
authorizing, or expanding a refuge, refuge unit, or refuge subunit.

Unless the establishing law, order, or other document indicates otherwise, purposes dealing with
the conservation, management, and restoration of fish, wildlife, and plants, and the habitats on
which they depend, take precedence over other purposes in the management and administration
of any Refuge System unit. Where a refuge has multiple purposes related to fish, wildlife, and
plant conservation, the more specific purpose will take precedence in instances of conflict.
When a new refuge unit is acquired under an authority different from the original refuge’s
establishing authority, the new unit takes on the purpose(s) of the original unit, but the original
unit does not take on the purpose(s) of the new addition.

By law, refuges are to be managed to achieve their purposes. When a conflict exists between the
Refuge System’s mission and the purpose of an individual refuge, the refuge’s purpose may
supersede the Refuge System’s mission.

Refuge purposes are also the driving force in the development of a refuge’s vision statements,
goals, and objectives in the CCP. The purposes are critical to determining the compatibility of all
existing and proposed refuge uses.

1.6.1 Acquisition History and Purposes

The refuge purposes refer to the justification for the establishment of a Refuge within the NWRS
as a place owned by the American people and cared for on their behalf. The following purposes
form the foundation for management decisions and the planning process for the Willapa NWR,
including the development of the goals and objectives.

With passage of the Migratory Bird Conservation Act in 1929, the Migratory Bird Conservation
Commission (MBCC) was established to approve land acquisitions from the Migratory Bird
Conservation Fund for the NWRS that are considered important to waterfowl. The commission
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was established largely in response to public concern over plummeting waterfowl populations
during the Dust Bowl days of the 1920s and 1930s, reflecting the NWRS’s early commitment to
waterfowl protection. It was the MBCC that set the stage for the establishment and purchase of
lands for the Willapa NWR.

The MBCC (acting under the authority of the Migratory Bird Conservation Act of 1929) on May
7, 1936, approved the acquisition of 24 tracts totaling 4,825 acres in Pacific County, Washington,
authorizing the establishment of the Willapa Migratory Waterfowl Refuge. At that meeting,
1,642 acres were approved for purchase, which included 15 tracts. Specifically the MBCC
meeting memorandum no. 16 also identified the tidal marsh around Long Island as:

...one of the most important concentration points for migratory waterfowl on the
Washington Coast. It has a fine supply of natural aquatic foods, especially eel-grass,
and thereby has been for years one of the few suitable wintering grounds available for
Black Brant.

The memo also states that Washington ranked fourth in the nation in duck stamp sales and
further states that: “it is essential for the preservation of the Pacific flyway that the Restoration
program provide adequate sanctuary facilities for migratory birds in that state.”

The meeting minutes also note the management vision by Mr. Gabrielson (Department of
Interior): “what we planned to do is to close by executive order the shallow water here where the
birds feed. The mud flats are a concentration area.”

On October 14, 1936, 196 acres were purchased establishing the Refuge and the refuge purposes
were derived from the earlier MBCC meeting memorandum no. 16.

On January 12, 1937, three months after the first property was purchased, President Franklin
Roosevelt signed Executive Order 7541, Establishing Public Domain lands. The refuge was
called Willapa Harbor Migratory Bird Refuge. “as a refuge and breeding ground for migratory
birds and other wildlife.” These land tracts (1 and 1a) are currently known as the Shoalwater
Bay Unit of Willapa NWR.

Later that year President Roosevelt issued Executive Order 7721, enlarging Willapa Harbor
Migratory Bird Refuge “in order to effectuate further the purposes of the Migratory Bird
Conservation Act (45 Stat. 1222).” The executive order states:

The following lands and accretions, comprising approximately 5,000 acres either
acquired or be acquired are reserved and set apart subject to existing rights for the use of
the Dept. of Agriculture as an addition to the Willapa Harbor Migratory Bird Refuge
established by EO 7541.

Provided, that any private lands within the area described shall become a part of the
refuge upon the acquisition of title thereto or lease thereof by the United States.

A few years later, in July 1940, a presidential proclamation was issued which changed the name
from the Willapa Harbor Migratory Bird Refuge to Willapa National Wildlife Refuge.

Later that same year in a letter to the President from the Acting Secretary of Interior E.K. Burlew
(dated October 22, 1940) introducing a request for an Executive Order he states: “after careful
consideration of the exigencies of the migratory waterfowl and other migratory birds resident
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upon the and reporting to the Willapa National Wildlife Refuge, it has been determined that to
allow the hunting, taking, capturing, or killing of such migratory birds on the lands and waters in
Willapa Bay adjacent to or in the vicinity of the Refuge would defeat the protections sought to be
extended to such migratory birds by the establishment of the Willapa refuge.” The letter also
states that this proposal is supported by local sportsmen and the Washington State Game
Commission. It proceeds with the purpose for the proclamation, which is “to extend jurisdiction
of the Department of Interior over these lands and waters by making them a closed area under
the Migratory Bird Treaty Act of July 3, 1918 (40 Stat. 755).”

Later that year on November 7, 1940, the President issued another Proclamation (No. 2439):
Regulation Designating As Closed Area under the Migratory Bird Treaty Act Certain Lands and
Waters Adjacent to and in the Vicinity of the Willapa National Wildlife Refuge Washington.

e As lands were acquired into the refuge, with purposes derived from the earlier Executive
Order it is also made clear in several MBCC Memoranda that “A Proclamation closes to
hunting the water surrounding the island.” That “island” refers to Long Island in south
Willapa Bay. The Refuge maintains the Presidential Proclamation Boundary specifically
prohibiting hunting around Long Island.

Throughout the 1940s and 1950s, the lands approved for purchase were under the purposes
derived from Executive Order 7541.

e On April 7, 1967, in the Notice of Proposed Withdrawal and Reservation of Land, the
purposes of the Leadbetter Point unit were described: “The applicant desires to use the
land for the management of migratory birds and other wildlife as an extension of the
Willapa National Wildlife Refuge.” One year later (April 16, 1968), Leadbetter Point
Unit was added to the refuge by Public Land Order 4403.

Beginning in 1978 through today, expansion of the Refuge identified specific habitat or wildlife
attributes that were described in the environmental assessments (EAs) of those lands. In 1978,
the EA for the acquisition of Long Island described its purposes:

e A grove of virgin western red cedars and western hemlock.

e Supports one of largest nesting colonies of great blue herons (150 nests on Burlington
Northern land) in the Pacific NW.

e Five plants are listed as endangered by a Smithsonian report: Aster chilensis hallii,
Erythronium oregonum, Aster curtus, Arenaria paludicola, and Lasthenia minor
maritime.

An EA in 1983 derived the purposes for the Burlington Northern Land Exchange, Pacific
County, Washington Tract: 12, Long Island Unit (92.2 acres): “l. To preserve and protect unique
ecosystems associated with Willapa Bay. 2. To provide for maximum use and production by
migratory birds other than wintering waterfowl, with special emphasis on bald eagles and marsh
and wading birds.” Land was exchanged for 175 acres on Little Pend Oreille NWR. Mineral
rights were held by Burlington Northern Santa Fe.

In December 1999, the Willapa Addition EA/Land Protection Plan and Conceptual Management
Plan describe the purposes for the future boundary expansion of 2,278 acres for the Bear River,
Teal Slough, and Tarlatt Slough areas. The purposes follow.

Chapter 1. Introduction and Background 1-11



Willapa National Wildlife Refuge Draft CCP/EIS

e Protect habitat for old-growth dependent species including the threatened marbled
murrelet and threatened northern spotted owl.

e Protect and restore upland forest and associated stream habitat in order to protect and
enhance declining fish populations, including coastal cutthroat trout, and Chinook, coho,
and chum salmon runs.

e Protect and restore coastal wetlands to provide a diversity of habitats for migratory
waterfowl, shorebirds, wading birds, and songbirds.

e Protect the intertidal mudflats along Willapa Bay by consolidating spartina-infested lands
for better management of control and eradication efforts on existing Refuge lands and on
adjacent tidelands.

e Provide large scale habitat management through linking existing Refuge lands in a
contiguous Refuge boundary.

e Provide wildlife-dependent public use opportunities compatible with Refuge purposes.

1.6.2 Summary of Purposes and Management Direction for the Willapa
Refuge

The purposes for the Willapa NWR have been identified in historic legal documentation that
established and added to Refuge lands. Because the Refuge was originally established to
preserve an important wintering and foraging habitat for migratory waterfowl in the Pacific
Flyway, preservation of this waterfowl habitat represents a priority for management to achieve
the Refuge’s purpose. In accordance with 601 FW1, all lands acquired since the original
establishment of the Refuge retain this purpose.

... as a refuge and breeding ground for migratory birds and other wildlife: ... Executive Order
7541, dated Jan. 22, 1937

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

"... suitable for— (1) incidental fish and wildlife-oriented recreational development, (2) the
protection of natural resources, (3) the conservation of endangered species or threatened species
" 16 U.S.C. § 460k-1

"... the Secretary ... may accept and use ... real ... property. Such acceptance may be
accomplished under the terms and conditions of restrictive covenants imposed by donors ...” 16
U.S.C. § 460k-2 (Refuge Recreation Act (16 U.S.C. § 460k-460k-4), as amended).

"... for the development, advancement, management, conservation, and protection of fish and
wildlife resources ..." 16 U.S.C. § 7421f(a)(4)

"... for the benefit of the United States Fish and Wildlife Service, in performing its activities and
services. Such acceptance may be subject to the terms of any restrictive or affirmative covenant,
or condition of servitude ..." 16 U.S.C. § 742f(b)(1) (Fish and Wildlife Act of 1956)

In accordance with 601 FW1, all lands acquired since the original establishment of the Refuge
retain this purpose.
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Management priorities are further stated in subsequent land acquisition documents to preserve,
protect, and restore newly acquired habitats and provide habitat for other migratory birds, plants,
and wildlife with special emphasis for marbled murrelets, bald eagles, Aleutian Canada geese,
shorebirds, marsh, wading birds, and water howellia (plant). Documentation for additional lands
also identified the following habitats, wildlife, public opportunities, and management priorities to
support a diverse assemblage of native fish, wildlife, and plants:

Eelgrass beds

Gravel bars

Old-growth/mature forests

Riverine habitats

Intertidal mudflats

Sand dune habitat

Fish species: coho, Chinook, chum salmon, steelhead, sea-run cutthroat trout
Amphibian diversity

Compatible wildlife-dependent recreation
Educational/research opportunities
Cultural resource sites

1.6.3 Special Land Status
1.6.3.1 Research and Natural Areas (Washington State)

The refuge has three state-registered natural areas that are in the research natural area (RNA)
category. These RNAs are owned and administered by the Service to 1) preserve examples of all
significant natural ecosystems for comparison with those influenced by humans, 2) provide
educational and research areas for ecological and environmental studies, and 3) preserve the
genetic and behavioral diversity of native and endangered plants and animals. These areas
consist of Diamond Point RNA (88 acres) and Cedar Grove RNA (264 acres), both of which are
located on Long Island, and the Leadbetter RNA (1,705 acres). Detailed information regarding
these areas can be found in Chapters 4 and 5.

1.6.4 Other Laws, Policies, and Orders

Many other laws apply to the USFWS and management of Refuge System lands. Examples
include the Endangered Species Act of 1973, as amended, and the National Historic Preservation
Act of 1966, as amended. A list and brief description of each can be found at http://laws.fws.gov.

In addition, over the last few years, the Service has developed or revised numerous policies and
Director’s Orders to reflect the mandates and intent of the NWRS Improvement Act. Some of
these key policies include the Biological Integrity, Diversity, and Environmental Health Policy
(601 FW3); the Compatibility Policy; the Refuge Planning Policy; Mission, Goals, and Purposes
(602 FW 1), Appropriate Refuge Uses (603 FW 1); Wildlife-Dependent Public Uses (605 FW 1);
and the Director’s Order for Coordination and Cooperative Work with State Fish and Wildlife
Agency Representatives on Management of the National Wildlife Refuge System. These policies
and others in draft or under development can be found at http://refuges.fws.gov/policymakers/
nwrpolicies.html.
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In developing a CCP, refuges must consider these broader laws and policies as well as Refuge
System and ecosystem goals and visions. The CCP must be consistent with these and also with
the Refuge purpose.

1.7 CCP Relationship to Other Ecosystem Planning Efforts

One of the major purposes of this CCP is to ensure that refuge management is focused on
achieving not only the Refuge’s purposes, but also to analyze and determine the appropriate role
of the Refuge in relationship to national, regional, state, watershed districts, in meeting various
goals and objectives for conservation of natural resources. These goals are stated in various
plans that pertain to individual wildlife species and the Pacific Northwest. A brief summary of
the major plans considered during development of this CCP follows.

1.7.1 Applicable Recovery Plans

The Service has prepared recovery plans that are intended to serve as guidance documents for
agencies, landowners, and the public. Each plan includes recommendations for actions
considered necessary to satisfy the biological needs and ensure the recovery of the listed species.
These plans also emphasize opportunities for improved management of listed species on Federal
and State lands. Recommended actions generally include protection, enhancement, and
restoration of those habitats deemed important for recovery, monitoring, research, and public
outreach. Recovery plans for federally listed species that occur at Willapa include:

e Recovery Plan for the Marbled Murrelet (USFWS 1997)

e Revised Recovery Plan for the Oregon Silverspot Butterfly (USFWS 2001a)

e Recovery Plan for the Pacific Coast Population of the Western Snowy Plover (USFWS
2007a)

e Recovery Plan for the Northern Spotted Owl (USFWS 2008a)

The recommendations provided in the recovery plans for these listed species have been
considered during the development of this CCP.

1.7.2 Migratory Bird Conservation
1.7.2.1 Birds of Management Concern (USFWS 2004c)

Birds of Management Concern (BMC) is a subset of all species protected by the Migratory Bird
Treaty Act (50 C.F.R. 10.13) and includes those which pose special management challenges due
to a variety of factors (e.g., too few, too many, conflicts with human interests, or societal
demands). The BMC comprises both game birds below their desired condition and nongame
birds. As indicated in its strategic plan (USFWS 2004c), the Migratory Bird Program places
priority emphasis on these birds in its activities.

Willapa NWR provides breeding, wintering, and/or stopover habitat for some of the birds
identified as BMC with primary importance in the region. Habitats for 12 focal species are
supported on this Refuge. Those species consist of the brown pelican (Pelecanus occidentalis),
dusky Canada goose (Branta canadensis occidentalis), brant (Branta bernicla nigricans),
northern harrier (Circus cyaneus), western snowy plover (Charadrius alexandrinus nivosus),
whimbrel (Numenius phaeopus), red knot (Calidris canutus roselaari), band-tailed pigeon
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(Columba fasciata), Vaux’s swift (Chaetura vauxi), olive-sided flycatcher (Contopus cooperi),
American crow (Corvus brachyrhynchos), and red crossbill (Loxia curvirostra).

1.7.2.2 Birds of Conservation Concern (USFWS 2008b)

The 1988 amendment to the Fish and Wildlife Conservation Act mandates the USFWS to
“identify species, subspecies, and populations of all migratory nongame birds that, without
additional conservation actions, are likely to become candidates for listing under the Endangered
Species Act (ESA) of 1973.” The publication Birds of Conservation Concern 2008 (BCC) is the
most recent effort to carry out this mandate. The BCC identifies the migratory and non-
migratory bird species, beyond those already designated as federally threatened or endangered,
that represent the Service’s highest conservation priorities. BCC species are a select group of
birds appearing on the BMC list.

Thirteen BCC species within the U.S. portion of the Northern Pacific Forest, Bird Conservation
Region regularly occur at Willapa NWR: northern goshawk (Accipiter gentilis laingi), bald
cagle (Haliaeetus leucocephalus), peregrine falcon (Falco peregrinus), whimbrel, marbled
godwit (Limosa fedoa), red knot, short-billed dowitcher (Limnodromus griseus), Caspian tern
(Sterna caspia), rufous hummingbird (Selasphorus rufus), olive-sided flycatcher, willow
flycatcher (Empidonax traillii), streaked horned lark (Eremophila alpestris strigata), and, purple
finch (Carpodacus purpureus).

1.7.2.3 Partners in Flight, North American and State Landbird Conservation Plans

Partners in Flight (PIF) is an international coalition of government agencies, conservation
groups, academic institutions, private organizations, and citizens dedicated to the long-term
maintenance of healthy populations of native landbirds. The goal of PIF’s landbird conservation
plans is to focus resources on the improvement of monitoring and inventory, research,
management, and education programs involving birds and their habitats. PIF’s strategy is to
stimulate cooperative public- and private-sector efforts in North America and the Neotropics to
meet these goals.

Specific strategies for accomplishing the goals are contained in regional landbird conservation
plans. These plans describe priority habitats and species and provide recommended management
actions to conserve those habitats and species. The regional plans applicable to the Refuge are
entitled Conservation Strategy for Landbirds in Lowlands and Valleys of Western Oregon and
Washington (Altman 2000) and Conservation Strategy for Landbirds in Coniferous Forests of
Western Oregon and Washington (Altman 1999). The lowlands and valleys plan identifies three
priority habitats: grassland/savannah, oak woodland, and riparian. Two of these habitats,
grassland/savannah and riparian, are found within the Refuge. All forest conditions identified in
the coniferous forest plan, except the unique classifications, are found on the Refuge. In
addition, over 40 focal species identified in the two plans occur on the Refuge.

1.7.2.4 Seabird Conservation Plan, Pacific Region (USFWS 2005a)

The California Current System is one of the most ecologically complex habitats. A diverse
assemblage of organisms inhabits the California Current, including 60 species of seabirds, many
of which breed or migrate through the coastal waters around Willapa NWR. The purpose of the
Seabird Conservation Plan is to identify priorities for seabird management, monitoring research,
outreach, planning and coordination (USFWS 2005a). The plan provides guidance and
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recommendations for conservation actions addressing a prioritized group of species occurring at
a regional scale. Specific information on ecology, population, status, distribution, threats, and
conservation needs is provided for species breeding in the region.

Although the Refuge does not manage habitats that provide for seabird breeding, many species
of marine birds occur in the surrounding coastal waters.

1.7.2.5 USFWS Regional Marine Bird Policy (USFWS 1985)

This policy was enacted to recognize the significance of maintaining healthy, viable populations
of marine birds in the Pacific. It is intended to guide the Service in implementing provisions of
the Migratory Bird Treaty Act relative to marine birds. Specifically, the policy sets directives to
1) Utilize current programs and resources to maintain seabird populations at or above current
levels, in a naturally diverse state and on native habitats throughout their range; 2) Achieve a
goal of establishing and actively protecting colonies, roosts, loafing sites, and adjacent waters as
sanctuaries; 3) Encourage the development of comprehensive management plans and appropriate
regulations aimed at developing offshore petroleum and mineral resources and the safe transport
of such resources that adequately protect marine birds and their habitats; 4) Promote research,
survey, and monitoring programs focusing on seabirds and marine ecosystems, especially long-
term monitoring that identifies declining species that may require future listing without
immediate intervention; and 5) Remove non-native predators from seabird colonies on all
National Wildlife Refuges, and encourage their removal from colonies on all other lands.

1.7.2.6 Northern Pacific Coast Region, Shorebird Conservation Plan (Drut and Buchanan
2000)

Willapa NWR is also located within the Northern Pacific Coast Region, as defined by the U.S.
Shorebird Conservation Plan (Brown et al. 2000). The Northern Pacific Coast Region is an
important wintering area for shorebirds that breed in the arctic and temperate zones, but it is also
important during migration, particularly for arctic breeding species. There are also important
breeding populations in the region. The major regional goal of the U.S. Shorebird Conservation
Plan is “to ensure that adequate quantity and quality of habitat is identified and maintained to
support the different shorebirds that breed in, winter in, and migrate through each region.”

The Northern Pacific Coast Region Shorebird Conservation Plan (NPCRSCP) includes several
conservation priorities that are relevant to Willapa NWR. These relevant priorities include
increasing the breeding population of the highly imperiled western snowy plover to 250 breeding
adults within the Oregon and Washington Recovery Unit; increasing and/or maintaining the
breeding population of the western snowy plover and killdeer by restoring, enhancing, and
creating nesting habitat; and increasing migratory and wintering populations of all key shorebird
species in the region using various protection, restoration, enhancement, and management
strategies. The NPCRSCP identifies tidal flats and sand beaches as important shorebird habitat
within the coastal areas of Washington. Willapa Bay includes the largest remaining area of tidal
mudflat habitat and the most coastal salt marsh habitat in southwestern Washington. Leadbetter
Point has the greatest extent of mostly isolated, sparsely vegetated, sand beach on the entire
southern Washington coast. Therefore, the NPCRSCP’s habitat goals for tidal wetlands and
coastal sand beaches are relevant to this Refuge. These goals include restoring tidal flats and
estuarine marshes to benefit shorebirds; enhancing tidal action in existing wetlands through the
removal and maintenance of introduced cordgrass; and managing a sufficient amount shallow
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open water habitat to support shorebird populations; and limiting human disturbance to
shorebirds in all seasons. The NPCRSCP recommends restoration and enhancement of sparsely
vegetated sand beach habitat by removing and controlling introduced beach grass. The
NPCRSCP also includes goals for managed freshwater wetlands, which call for improving and
maintaining the value of managed freshwater wetlands to benefit shorebirds.

In the NPCRSCP, Willapa Bay has been proposed as a site of international significance
supporting more than 100,000 shorebirds, or 15% of the Pacific Flyway total (Drut and
Buchanan 2000). The Refuge provides breeding, wintering, and/or stopover habitat for most of
the shorebirds identified in the NPCRSCP as having primary importance within the region. Of
the 20 species of highest concern for which coastal habitats in the Northern Pacific Coast Region
are especially important, 11 species—the western snowy plover, black-bellied plover (Pluvialis
squatarola), killdeer (Charadrius vociferous), greater yellowlegs (Tringa melanoleuca),
whimbrel, marbled godwit, red knot, sanderling (Calidris alpina), dunlin (Calidris alpina), short-
billed dowitcher, and western sandpiper (Calidris mauri)—are supported on this Refuge.

1.7.3 Waterbird Conservation Planning
1.7.3.1 North American Waterbird Conservation Plan (Kushlan et al. 2002)

An independent partnership was created to develop a plan that sustains or restores the
distribution, diversity, and abundance of breeding, migratory, and non-breeding waterbirds of
North and Central America and the Caribbean region (Kushlan et al. 2002). The primary goal of
the council formed from this partnership was to develop and facilitate implementation of the
North American Waterbird Conservation Plan (NAWCP). Completed in 2002, the NAWCP
outlines a continental-scale conservation and management strategy for over 200 aquatic bird
species of the Northwestern Hemisphere. The NAWCP identifies vulnerabilities and threats to
species and their habitats. Habitat and site-based conservation actions throughout the Americas
and the North Pacific are promoted by the NAWCP. Conservation priorities, information needs,
resources, and infrastructure are identified at regional and local levels in a step-down process
through regional working groups.

1.7.3.2 North American Waterfowl Management Plan

The North American Waterfowl Management Plan (NAWMP) is an international action plan to
conserve migratory birds throughout the continent. The goal of the NAWMP is to return
waterfowl populations to their levels in the 1970s by conserving wetland and upland habitat.
Canada and the United States signed the NAWMP in 1986, in reaction to critically low numbers
of waterfowl. Mexico joined in 1994, making it a truly continental effort. The NAWMP is a
partnership of Federal, provincial, state and municipal governments, nongovernmental
organizations, private companies, and many individuals, all working toward achieving better
wetland habitat for the benefit of migratory birds, other wetland-associated species, and people.

Transforming the goals of the NAWMP into on-the-ground actions is accomplished through
partnerships called joint ventures. Joint ventures are made up of individuals, corporations,
conservation organizations, and local, state, provincial, and Federal agencies. There are
currently 11 habitat joint ventures in the United States and four in Canada endorsed by the
NAWMP committee. One of the habitat joint ventures has international status (Canada/United
States). Partners from Canada and the United States also jointly support three species joint
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ventures. Habitat joint ventures restore and enhance wetlands and associated upland habitats.
The species joint ventures address monitoring and research needs of black ducks, Arctic nesting
geese, and seaducks.

The Pacific Joint Venture’s (PJV) partners work within a planning framework that links local
conservation priorities to the regional goals of the Pacific Coast and Intermountain West Joint
Ventures. Focus areas are identified within the region. Within the Southern Washington Coast
Focus Area, the Pacific Joint Venture is dedicated to ensure habitat objectives are met and
sustained through the following recommended actions:

1) Key coastal wetlands are protected for the long term through means such as fee title
acquisition, easements, conservation covenants, government land transfers, and
management agreements.

2) Degraded or converted wetlands are restored to re-establish ecological relationships
that more closely represent the site’s original conditions. PJV partners frequently
collaborate to restore former agricultural land, tidal marshes, and riparian
communities. Examples of restoration projects include re-establishing riverine
channels and riparian habitat; planting native vegetation; and, restoring tidal flow to
diked agricultural areas.

3) Enhancement projects increase the wildlife values of specific habitats on secured
lands. One way this is accomplished is through projects that control invasive and
non-native plants.

1.7.3.3 Pacific Flyway Management Plan

The Pacific Flyway Council is an administrative body that forges cooperation among public
wildlife agencies for the purpose of protecting and conserving migratory game birds in western
North America. The council is generally composed of one member from the public wildlife
agency in each state and province in the western United States, Canada, and Mexico.

Biologists from state, Federal, and provincial wildlife and land-management agencies, university
students and faculty, and others develop management plans for the cooperative management of
migratory game bird populations in the Pacific Flyway. Biologists from the Central Flyway,
Canada, Mexico, and Russia contribute to these plans. The following management plans pertain
to refuge habitats and associated waterfowl species.

1.7.3.4 Pacific Flyway Management Plan for the Pacific Population of Aleutian Cackling
Goose

The goal of this plan is to identify needs and responsibilities necessary to cooperatively manage
the number and distribution of Aleutian cackling geese, to provide for optimal aesthetic,
educational, scientific, and hunting uses throughout their range (Pacific Flyway Council 1999a).

The refuge lies within the primary wintering area of cackling geese in northwestern Oregon and
southwestern Washington. Willapa NWR and surrounding fields adjacent to Willapa Bay
provide the principal migratory stopover habitat in Washington State (Kraege 2005). The Refuge
typically supports several hundred wintering cackling geese. Refuge practices discussed in the
CCP, including mowing of pasture, estuarine restoration, and freshwater wetland management,
provide considerable goose foraging habitat. The Refuge also provides sanctuary from
disturbance.
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1.7.3.5 Pacific Flyway Management Plan for the Pacific Population of Brant

The Pacific brant subspecies breeds in the western Arctic of North America. In the early 1980s a
dramatic decline and redistribution of Pacific brant occurred in western Alaska, a particularly
important breeding region for this population. The three-year mean population estimate for
Pacific brant is 88% of the Plan goal. The Pacific brant population is presently considered
stable. A population objective of 12,000 wintering birds was established, and the 2008
population estimate based on an index derived from midwinter surveys totals 24,972.

1.7.3.6 Pacific Flyway Management Plan for the Pacific Population of Dusky Canada Goose

The goal of this management plan is to maintain and enhance the dusky Canada goose
population. The objectives of the plan include 1) sustaining a population of between 10,000 to
20,000 geese, as measured by indices of geese on Copper River Delta and Middleton Island; 2)
managing and improving breeding ground habitat conditions to achieve average annual
production of 20% young, measured as the most recent 10-year average; and 3) maintaining and
enhancing wintering and migration habitats in sufficient quantity and quality; and 4) managing
wintering habitat to provide optimum food, water, and sanctuary conditions, and to provide
optimum geographical distribution, with an emphasis on habitat objectives outlined in the
Northwest Oregon/Southwest Washington Canada Goose Agricultural Depredation Control Plan
(Pacific Flyway Council 1998).

1.7.3.7 Washington Natural Heritage Plan

The Washington Natural Heritage Plan is a product of the Washington Natural Heritage Program,
whose mission is to conserve the full range of Washington’s native plants, animals, and
ecosystems through voluntary and cooperative action. The program uses science to identify
high-quality and representative examples of native Washington habitats and species and works to
protect these natural treasures through voluntary and cooperative habitat conservation
agreements.

The Washington Natural Heritage Plan and Program:

e Describe the components of Washington’s natural heritage and biodiversity;

o Identify natural areas of exceptional value for conservation;

e Provide opportunities for voluntary conservation on both public and private lands;

e Emphasize creating partnerships to enhance the capacity to have a positive conservation
impact.

Areas of Critical Environmental Concern, Wilderness Areas, National Monuments, local
preserves, and other public lands with management plans that adequately protect Washington’s
natural heritage are now included with RNAs and preserves as providing complete or partial
protection for some ecosystems and species. For National Wildlife Refuges, the plan
recommends that RNAs be established to protect natural areas of exceptional value (particularly
those areas that are unique, and have no similar examples protected elsewhere). Leadbetter
Point, Diamond Point, and the Cedar Grove are all designated RNA sites on the Refuge.
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1.7.3.8 Washington Comprehensive Wildlife Conservation Strategy/Washington Wildlife
Action Plan

In response to two Federal programs—the Wildlife Conservation and Restoration Program and
the State Wildlife Grant Program—the Washington Department of Fish and Wildlife (WDFW)
prepared a wildlife action plan (WAP) as part of the Comprehensive Wildlife Conservation
Strategy. The WAP includes information on the distribution and abundance of priority wildlife
and habitats; provides strategies for conserving and monitoring wildlife and habitat; and provides
for coordination with Federal, state, Tribal, and local agencies, and the public. The WAP
emphasizes proactive measures to conserve declining species and habitats, and to maintain the
status of common species.

At least 32 species identified as “species of greatest conservation need” in the Washington
Wildlife Action Plan (WDFW 2005) occur on the Refuge, including the streaked horned lark,
western snowy plover, marbled murrelet, Dunn’s salamander, Van Dyke’s salamander, Columbia
torrent salamander, and western pearlshell mussel.

1.7.3.9 South Willapa Bay Conservation Area—Forest Landscape Restoration Plan

In July 2003, The Nature Conservancy (TNC) and the Willapa NWR began a collaborative effort
to design and develop a mutual forest management plan with goals and objectives on properties
managed by both parties in Pacific County, Washington. The South Willapa Bay Forest
Landscape Restoration Plan (Churchill et al. 2007) states the intent of management within the
South Willapa Bay Conservation Area (SWBCA) is to restore self-sustaining, natural, ecological
processes and healthy forest and stream systems, as opposed to engineering or manipulating
habitats to meet specific structural or compositional targets.

Restoration actions, or active management, will primarily include:

1) Carefully designed density management (i.e., thinning) within young-managed forest
stands (< 90 years old) to promote forest growth and the development of habitat
complexity,

2) Removal, or repair of high risk forest roads, and

3) Improvement to the existing forest road network to minimize impacts to water
quality.

Refuge goals related to forest management include:
1) To preserve and protect unique ecosystems associated with Willapa Bay.
2) To manage for the conservation and recovery of threatened and endangered animals

in their natural ecosystems.

Under these goals the Refuge has developed specific objectives related to the forest management
program.

1) Restore ecological function to Refuge forests by creating a natural distribution of
stand structure, composition, and successional stages while promoting old-growth/late
successional characteristics to benefit forest dependent wildlife—especially the
marbled murrelet.

2) Decommission unnecessary forest roads to reduce/eliminate stream impacts and
fragmentation of forest habitat.
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3) Adopt forest management practices designed to change fire-prone thickets of western
hemlock over a period of time to something that structurally resembles old-growth
and reduces fuel loads.

4) Protect, and where appropriate, restore associated stream habitat to prevent further
declines of anadromous fish stocks and enhance native amphibian populations and
other stream-dependent wildlife species.

5) Reduce risk from insects and disease where epidemics are likely.

1.8 The Planning Process

A core planning team, consisting of a project leader, biologist, public use planner, the refuge
manager, and a regional refuge conservation planner, began developing the CCP in 2008. An
extended team assisted in development, particularly in providing comments at key milestones.
The extended team consisted of various professionals from other agencies (WDFW, Washington
Department of Natural Resources [WDNR]) and within Service. A list of the core team members
and their experience is located in Appendix D.

Early in the planning process, the team identified the priority species, groups, and communities
for this Refuge. These priorities were also called “conservation targets,” and most of the
biological emphasis of the CCP is focused on maintaining and restoring these targets.

Public use planning centered on developing goals, objectives, and strategies around the wildlife-
dependent public uses. Other non-wildlife-dependent uses that currently occur were also
addressed.

Public scoping began in March of 2008. Scoping meetings were held in South Bend and Ilwaco,
Washington. Public commentary was also solicited through distribution of a planning update to
the Refuge’s CCP mailing list, refuge visitors, and other interested parties. A complete summary
of public involvement can be found in Appendix E.

1.9 Issues, Concerns and Opportunities

Issues are defined as matters of controversy, dispute, or general concern over resource
management activities, the environment, land uses or public use activities. Issues are important
to the planning process because they identify topics to be addressed in the CCP, pinpoint the
types of information to gather, and help to define alternatives for the CCP. Various issues,
concerns, and opportunities were raised by the public as well, and all are addressed in some
manner in the draft CCP.

It is the Service’s responsibility to focus planning and EIS analysis on the major issues. Major
issues typically suggest different actions or alternative solutions and are considered within the
Refuge’s jurisdiction. The major issues may have either a positive or negative effect on the
resource. Major issues will influence the decisions proposed in the plan.

The core planning team discussed and presented preliminary issues to the public during public
scoping. These preliminary issues were thought to be potential issues of concern for the public.
Some of the preliminary issues presented to the public may have been revised or played a minor
role or were eliminated from further consideration as a major issue.
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Although CCPs are comprehensive plans, no single plan can cover all issues. One issue
identified as being outside the current plan is Spartina eradication; the Service has implemented
the Spartina Eradication Control Plan.

Presented below are a brief series of questions presented to the public, designed to open up
discussion for each topic. Following the questions were brief descriptions of the major issues,
concerns, and opportunities, some of which are presented below. These and other issues
identified are later addressed in greater detail within this CCP/EIS.

1.9.1Wildlife and Habitat

1.9.1.1 Estuarine Restoration

Is estuarine (tidal marsh) restoration a desirable action? If it is, on which refuge units should
restoration be considered? Which units, if any, should remain under current management
practices?

Estuarine restoration is being considered as part of this CCP. This is being considered so that the
Refuge can restore a more naturally functioning ecosystem to the bay. To date, we have restored
tidal marshes at Headquarters, Bear River tributaries, and on Long Island. One of the larger
refuge units, which consists of approximately 800 acres of former tideland located in the South
Bay, is protected by dikes and tide gates. This area is managed primarily for waterfowl, and in
some cases for salmonids and amphibians. In this draft CCP/EIS, the Refuge will be looking at
the implications of restoring this area to a native salt marsh.

1.9.1.2 Western Snowy Plover Protection

What management actions would better protect western snowy plovers from disturbance and
predation, while measures to protect and restore habitat are occurring?

The western snowy plover is threatened throughout its range by loss and disturbance of habitat
and nesting sites. The primary threats to the snowy plover are habitat degradation caused by
human disturbance, urban development, beach grass introduction, and predators. The plovers
nesting on the Leadbetter Point Unit face direct losses of nests and fledglings due to predation,
particularly by crows and ravens, resulting in poor hatching and fledging success rates for
western snowy plovers.

1.9.1.3 Forest Management

What forest management practices should be implemented to restore forest complexity and
biodiversity?

Forest lands in the Willapa Bay area, including the Refuge, are dominated by second- and/or
third-growth forests, very little old-growth or late-successional forest exists. The quantity,
distribution, and quality of the forest community has been significantly altered due to past timber
harvest practices. These changes have invariably affected the structure of the wildlife
community associated with this forest landscape. A variety of wildlife is dependent on these
forest types, including the federally threatened marbled murrelet. The lack of late-
successional/old-growth forest habitat is one reason for the disappearance of the spotted owl
from the Refuge. Forest streams also provide habitat for anadromous fish such as Chinook,
coho, and chum salmon, and sea-run cutthroat trout, making stream restoration a necessary part
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of forest management efforts. Due to the degraded nature of the Refuge’s forests, and those in
the surrounding areas, a major effort is needed to restore these forests to a semblance of their
natural state.

1.9.2 Land Protection Planning
1.9.2.1 Refuge Boundary Expansion

Should expansion of the refuge boundary be considered, and if so, what lands and under what
circumstances should the Service consider boundary expansion?

Willapa Refuge currently encompasses approximately 16,000 acres in fee title and includes
easements located primarily in the South Bay and on the tip of Leadbetter Peninsula. In 1999,
the Service expanded the Refuge’s acquisition boundary by 2,200 acres. Since then we have
acquired approximately 1,700 acres from willing sellers. A large increase in the amount of land
acquired by nonprofit organizations for conservation purposes has occurred in Pacific County,
and many groups have expressed interest in strategically expanding the Refuge’s boundary to
include sensitive habitats in need of protection.

1.9.3 Public Use and Access
1.9.3.1 Wildlife-dependent Recreational Uses

Should the Refuge’s wildlife-dependent recreational uses be expanded or reduced? What
opportunities are available that would satisfy public needs while conserving resources?

The refuge currently provides opportunities for high-quality, wildlife-dependent recreational uses
that highlight the coastal dunes, open bay waters, salt marshes, mudflats, grasslands, and old-
growth forests. The refuge is open to the public for a variety of uses, including hiking trails,
hunting programs (waterfowl, deer, elk, and bear), wildlife observation, clamming, fishing,
beach activities, and camping. An opportunity exists to expand and provide additional quality
elk hunting opportunities by opening the Leadbetter Point Unit, South Bay Units, and other areas
to be included in Washington State’s elk hunting season. School groups enjoy environmental
education programs both on and off the Refuge. Visitors are introduced to the Refuge’s
resources through various interpretive exhibits located on the Refuge. A proposed visitor/office
and maintenance facility would allow for increased on-site interpretation and environmental
education programs.
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Chapter 2. Alternatives, Goals, Objectives, and Strategies

2.1 Considerations in Alternative Design

During development of the CCP alternatives presented in this chapter, the Service reviewed and
considered a variety of resource, social, economic, and organizational aspects important for
managing the Refuge. As is appropriate for a National Wildlife Refuge, resource considerations
were fundamental in designing alternatives. House Report 105-106 accompanying the NWRS
Improvement Act of 1997 (Public Law 105-57) states that “the fundamental mission of our
System is wildlife conservation: wildlife and wildlife conservation must come first.”

The Service planning team reviewed and used available scientific information (reports and
studies) to better understand ecosystem trends and the latest scientific recommendations for
species and habitats. The team also met with staff from local, state, and Federal agencies, and
elected officials to ascertain priorities and problems as perceived by others. Refuge staff also
met with refuge users, nonprofit groups, and community organizations to ensure their comments
and ideas were considered during CCP development.

The details of public participation can be found in the Scoping Report (Appendix E). During
development of the alternatives, the planning team considered the actions detailed below.

2.2 Draft Alternative Descriptions

Each alternative describes a combination of habitat and public use management prescriptions
designed to achieve the Refuge’s purpose, goals, and vision. These alternatives provide different
ways to address and respond to major public issues, management concerns, and opportunities
identified during the planning process. All of the major issues, activities, and management
concerns were evaluated and addressed for each alternative and are shown in the corresponding
maps found in this chapter. A summary of the key differences between the alternatives is
presented in Table 2-1 at the end of this chapter.

2.2.1 Alternative 1: Continue Current Management Activities

This alternative assumes no change in current ongoing management programs and is considered
the baseline (status quo) from which to compare other alternatives in this plan. Under this
alternative, all refuge management programs consistent with available funding and staffing
would continue. No significant changes would be initiated by the Service. Current refuge
management programs are described throughout the draft CCP/EIS. Although the Refuge
currently has no integrated plan to guide the management of all of its resources and programs,
current management efforts on the Refuge focus on the protection of the Service’s trust species
(e.g., threatened and endangered species, migratory birds), the continued
maintenance/enhancement of their habitats, and the management of wildlife-dependent
recreational use of refuge lands. Current management of the Refuge is guided by the following
existing plans:

1) Forest Management Plan (2007)
2) Water Management plan (annual)
3) Willapa National Wildlife Refuge Fire Management Plan (2006)
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4) Willapa National Wildlife Refuge Management Plan
5) Habitat Management Plan (2005)

6) Refuge Hunt Plan

7) Refuge Safety Plan

8) Refuge Public Use Plan

In addition to the refuge plans listed above, other existing documents have provided management
direction for the Refuge including the Recovery Plan for the Threatened Marbled Murrelet
(USFWS 1997a), The Recovery Plan for the Pacific Coast Population of the Western Snowy
Plover (USFWS 2007a), Range-wide Streaked Horned Lark Assessment and Preliminary
Conservation Strategy (Pearson and Altman 2005), Conservation Strategy for Pink Sandverbena
(Kaye 2003), Oregon Silverspot Butterfly revised Recovery Plan (USFWS 2001a), and other
regional and state plans such as those used in Table 4-1.

2.2.1.1 Habitat and Wildlife

The Refuge maintains approximately 5 miles of constructed dikes in the south end of the bay.
This area was constructed and has been extensively managed since the 1950s for freshwater
wetlands to support migratory waterfowl. This area supports a regulated waterfowl hunting
program, with approximately 500 hunter visits using these wetland areas during the waterfowl
hunting season.

At 270 acres, the Long Island Unit has one of the largest remaining contiguous tracts of old-
growth forest in southwest Washington. Most of the island forest was extensively logged prior to
refuge ownership. Today, the refuge staff in partnership with TNC have developed and
implemented a Forest Management Plan (Appendix K). The ongoing forest restoration efforts
set the stage for enhancing the trajectory toward old-growth forest qualities for all the second-
and third-growth forests currently on the Refuge and adjoining TNC lands. Forest road
decommissioning is also a large part of this restoration plan.

The western snowy plover (a federally threatened species) uses local beaches and refuge lands
for migrating overwintering and for nesting habitat in the summer months. In recent years, the
Refuge has restored and maintained over 200 acres of coastal dunes that has increased the
available nesting habitat for these birds. Refuge staff have maintained nest exclosures (a type of
wire cage with openings for western snowy plover) to reduce predation from avian and
mammalian predators. In Washington, the Refuge supports the greatest nesting population of
western snowy plover but the fledgling success rate is likely low primarily due to predation
issues (Pearson et al. 2009; USFWS 2007a). Other impacts to the nesting success of these birds
are identified and described in detail in Chapter 4. An added benefit to the restoration of the
dune habitat was the discovery of pink sandverbena (threatened plant species) formerly thought
to be extirpated from the state of Washington and now is found throughout this restoration site.

2.2.1.2 Visitor/Administrative and Maintenance Facilities

Under the No Action Alternative, a replacement headquarters facility would not be constructed,
and the Willapa Refuge would continue to operate with deficient and inadequate facilities at its
current location. Local water supplies would continue to be undrinkable and purchased drinking
water would be provided for staff use. Visitor restrooms would continue to be located in the
parking area with a vault system that requires daily maintenance and routine pumping. Since the
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current office facility is a 1930s home, many of the building systems are deteriorated, inefficient
and extremely difficult to upgrade. Funds will be expended to make the office minimally
acceptable; however, the current site does not justify a large investment of funds because of
potential impacts to marbled murrelet habitat and the adjacent stream. The existing headquarters
facility would continue to deteriorate over time and be prone to violating health and other state
environmental regulations.

Willapa Refuge staff would continue to experience space limitations, and the inefficiencies
associated with working in a crowded, inadequate office environment. Vehicular traffic safety
issues associated with the headquarters location on U.S. Highway 101 across from a public boat
launch would continue to be of concern. Maintenance facilities and storage would continue to be
located in three different sites on the Refuge which is inefficient and challenging for staff and for
security. The Service has determined that this alternative does not meet the long-range facility
requirements, or the Service’s mission and environmental goals related to conservation and
management of wildlife habitat.

2.2.1.3 Public Use and Recreation

The Leadbetter Point Unit currently offers opportunities for public access to the ocean beach
through several trails from the refuge parking lot. Visitors are introduced to the unit and its
resources with an informational kiosk and refuge brochures. The cutthroat trout trail and salmon
art trails along with trails on Long Island are described further in Chapter 5. The refuge
currently supports wildlife-dependent public uses such as waterfowl and big game hunting
programs; details of the current programs can be found in Chapter 5.

2.2.1.4 Acquisition Boundary

The Refuge’s current acquisition boundary (Map 2) encompasses approximately 16,000 acres,
and there are approximately 750 acres within the Refuge’s acquisition boundary that are
privately held lands. The Refuge will continue to pursue acquisition of these lands, if and when
they are available and funding is available to purchase them.

The Shoalwater Bay Unit was one of the first large units set aside in 1937. At the time, the
habitat of this unit was upland and beach habitat located in the far north portion of the bay on the
mainland. This area of the Refuge has since eroded away due to ocean and bay wave action over
the past 73 years; it is now for the most part submerged under water. No management activities
occur here. The Wheaton Unit (132 acres) was given to the Refuge through the Farmers Home
Administration and was at one time a privately held farm; it is located approximately 42 miles
from the Refuge. Currently there is a contract agreement to maintain the pastures on the
Wheaton Unit through a grazing permit with a private farmer.

2.2.2 Alternative 2: Healthy Wildlife Habitats, Endangered Species and
Biodiversity Gains, Focused Refuge Expansion, and Expanded Public Use

Alternative 2 has been selected as the preferred alternative. This alternative would expand upon
Alternative 1 (current management activities) by implementing these additional programs and
activities.
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2.2.2.1 Habitat and Wildlife

Alternative 2 would restore approximately 749 acres of historic estuarine habitats (open water,
intertidal flats, and salt marsh) on refuge lands, by removal of all or strategic portions of the dike
system in the Lewis, Porter Point, and Riekkola Units. Short-grass fields at the Riekkola Unit
(212 acres) would be restored to estuarine habitat and the remaining managed freshwater
wetlands would be located solely at the Tarlatt Unit.

The Refuge currently maintains and protects 33 acres of grassland habitat on the Tarlatt Unit; this
alternative proposes 15-33 acres of grassland restoration for the benefit of the Oregon silverspot
butterfly. Restoration activities would require establishment of a thriving self-sustaining
population of the native, host plant species (i.e., early blue violet, tufted hairgrass, red fescue) on
the Tarlatt Unit (future potential acreage at the Leadbetter Point Unit may be considered).
Reintroduction of adult butterflies and larva would be initiated only when sufficient quality
habitat has been restored and successfully established (based on expert knowledge).

Under this alternative, predator management would be implemented annually for the protection
of western snowy plovers, particularly nests and fledglings on Leadbetter Point. Initiating a
predator management program would likely increase the fledgling success rate and adult survival
of the federally threatened, state endangered species as described in detail in Appendix L,
Predator Management Plan.

In this alternative, avian and mammalian predators (i.e., crows, ravens, skunks, raccoons) present
on Leadbetter Point Unit during nesting season March through August would be removed by
(refuge staft, Wildlife Services) using lethal control methods. Current protection efforts and
techniques including nest exclosures would also be used. Other benefiting species would include
the Federal candidate, state endangered streaked-horned lark, which is a ground-nesting bird
subject to the same predation threats as the western snowy plover (Pearson and Hopey 2005). A
proposed increase in refuge law enforcement presence, educational outreach information, and
boundary fencing and signage would be implemented to inform the public of the necessity to
keep clear of and protect the bird nesting areas.

Inventories, monitoring, research, and studies in support of refuge management decisions would
receive greater emphasis. Staff would work to recruit students from universities (when feasible)
to assist with necessary research and monitoring activities; research would be designed to
support refuge resource management activities.

2.2.2.2 Visitor/Administrative and Maintenance Facilities

The preferred alternative proposes the construction and operation of a replacement headquarters
complex, including a new Visitor/Administrative Building and a Maintenance Area, consisting of
four shop and/or equipment storage buildings (see Draft Site Plan in Appendix P). It will serve
as the new headquarters for the Willapa Refuge Complex to better manage the refuges that are
part of the complex and provide increased accessibility for the visiting public.

The proposed replacement headquarters facility would be located on a parcel owned by the
Service on the Long Island Peninsula in Pacific County near the City of Long Beach,
Washington (Map 3). The site is located within the Tarlett Unit along Sandridge Road south of
the intersection with 95th Street. The site has approximately 1,250 linear feet of frontage along
Sandridge Road and approximately 2,000 linear feet of frontage along 95th Street.
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Approximately 29 acres of land area exists at the proposed replacement headquarters site which
would be adequate for the relocated facilities proposed. The proposed site currently consists of
grassland, emergent wetlands, estuarine wetlands associated with Tarlett Slough, and patches of
native remnant woodland vegetation. Tarlett Slough winds through the property, generally
flowing in a northerly direction, and makes a bend to the east within the property. It is a major
stormwater drainage channel for Pacific County, draining the southeastern portions of the Long
Beach Peninsula into Willapa Bay. It is anticipated that the total development zone would be
approximately 5 acres.

The alternative proposes to construct a new Visitor/Administrative Building. Based upon the
USFWS’s Standard Suite of Facilities prototypes for a Small Visitor Facility and a Medium Two-
story Administration Building, the new building size would be approximately 11,000 square feet.
This facility would become the Willapa Refuge’s permanent administrative office with staff
offices for up to 21 Service staff, not including interns. In addition, volunteers who are involved
in day-to-day activities would be provided space in the building. The Visitor Center will house a
gift shop, a substantial lobby area, and an orientation multi-purpose room for interpretive
exhibits or events. The new facility would also be available to host community and
environmental education events.

It is anticipated that site development for the visitor/administrative building would require
approximately 2 acres and would include the following supporting elements:

Entrance/welcome plaza space

Delivery/service/garbage area

Outdoor space for staff (near employee entrance)

Outdoor group gathering space with overhead shelter for up to 60 people
Outdoor nature play area

Five or six smaller breakout outdoor gathering spaces for smaller groups
Outdoor area to set up event tents

Outdoor interpretive display areas integrated with natural environment
Wildlife observation platform

Pedestrian bridge over Tarlett Slough

Paths and trails to connect to South Bay overlook and Dike System Trail
Entrance driveway and site circulation pavement

Vehicular circulation to accommodate up to a straight body truck

Staff parking area for approximately 10 cars

Visitor parking area for up to 55 cars

Three bus/RV parking spaces

A new trail would be constructed from the new Visitor/Administration Building approximately 1
mile to a new South Bay overlook, offering enhanced opportunities for wildlife observation,
photography, and interpretive/hiking trails in the South Bay. An additional parking lot and new
boat launch (car-top boats only) would be located on 67th Street at Doman Creek for South Bay
access.

Construction of a new and consolidated Maintenance Area would require additional land
development area of approximately 2.3 acres at the Sandridge Road site, including a bone yard
area of approximately 5,800 square feet. Seven new buildings are proposed for the Maintenance
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Area. Building 1 is proposed to be a new Shop Building of approximately 4,800 square feet.
This building would provide space for vehicle maintenance, a wood shop, and general Willapa
Refuge maintenance functions, and would include two pull-through bays and one single access
bay. Building 1 includes an open office component with four work stations and a conference
room. Buildings 2 and 3 are proposed to be Equipment Storage Buildings of approximately
4,900 square feet of space each. Building 4 is proposed to provide Boat Storage at
approximately 5,670 square feet. Building 5 is proposed to provide additional Small Equipment
Storage at approximately 1,260 square feet. Building 6 would be a carport utilized for fleet
vehicles (2,600 square feet), and Building 7, at approximately 150 square feet, is proposed to
house hazardous materials.

Associated site development for the Maintenance Area would also include the following
supporting elements:

Vehicular circulation to accommodate up to a conventional semi trailer

Site circulation pavement

Separate driveway entrance

Fleet parking for up to 20 vehicles

Staff parking for up to 15 vehicles

Equipment washing area (associated with Shop Building)

Fuel pumps: one with 550 gallons of gasoline and one with 1,000 gallons of off-road
diesel

A new headquarters would provide a more central location for Willapa Refuge management
activities. Willapa Refuge management would benefit by consolidating the multiple maintenance
facilities (shops, storage, warechouses) located in three areas of the Refuge. Having the
equipment and staff centrally located would cut down on extensive building maintenance and
utility expenses. The Sandridge Road site would provide safer highway access for large refuge
vehicles as compared to the current headquarters site along U.S. Highway 101. The intersection
of Sandridge Road and 95th Street would be improved to provide sufficient turning radii for
large vehicles.

Other potential off-site improvements would include a southbound left-turn lane and a
northbound right-turn lane at required driveway access points onto Sandridge Road. A
northbound right-turn taper on Sandridge Road at 95th Street may also be required.

All of the replacement headquarters buildings would meet health and safety standards/
regulations providing for staff and visitor necessities (drinking water, sewer system, power,
telecommunications, and data service). With a Pacific County Public Utilities District (PUD)
substation and office bordering the site to the north, providing power to the site will be easily
accomplished. Water can likely be obtained through rainwater harvesting and underground
well(s), or through the extension of the water main along Sandridge Road. There are no public
sewer mains in this region. Neighboring and surrounding properties use on-site septic systems to
dispose of sanitary waste. The replacement headquarters project will be required to build a new
septic system for the new building sewer services. Most likely a sanitary sewage treatment
system with a sand mound drain field will be required. Stormwater runoff from the proposed
development will need to be separated from sanitary flows. Stormwater management facilities
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for detention and water quality will likely be required for this type of development and are easily
facilitated on the site.

Buildings at the replacement headquarters facility are proposed to be designed and constructed to
meet or exceed energy efficiency standards for the Leadership in Energy and Environmental
Design (LEED) Green Building Rating System. Site design will strive to incorporate sustainable
site design concepts such as integrating aboveground stormwater management facilities with site
grading, minimizing overall site grading, and incorporating native or climate-adaptive (low water
consumptive) plant materials into facility landscaping. Buildings and landscape will be designed
to reflect the rural, coastal vernacular. Site design will include the enhancement of wetland
buffer zones by revegetation with native plant materials, the relocation and mitigation of one site
drainage feature, and the restoration of local woodland, shrub, and wetland plant communities on
the site. This landscape and entry sequence through a restored natural environment will create a
compelling setting for future visitor experiences at the Refuge.

It is anticipated that the new headquarters at this site would attract a greater number of visitors
due to the location in proximity to various peninsula communities and the main access road
(Sandridge Road) to the Leadbetter State Park and the Refuge’s Leadbetter Point Unit. The
Refuge anticipates an increase in visitors from approximately 60,000 to an estimated 150,000
annually due to the increased visibility of the Refuge headquarters and future site use programs.
In addition, site development would accommodate a pedestrian/bicycle connection on the site to
the City of Long Beach most likely via Pioneer Street at the south end of the property.

Prior to development, the Wetlands Reserve Program designation would be removed from the
proposed headquarters complex land area.

Upon completion of the replacement headquarters development, the existing headquarters
complex would be deconstructed, decommissioned, and the site restored for wildlife habitat. The
Salmon Art Trail at the headquarters site will remain.

2.2.2.3 Public Use and Recreation

The Refuge currently provides 2,894 acres available for waterfowl hunting on Leadbetter Point
and the South Bay Units. Under this alternative, in the South Bay only, waterfowl hunting
(geese included) would be expanded to 6,058 acres once the proposed estuarine restoration
project is completed.

The Refuge currently has 8,020 acres available for big game hunting. Under this alternative,
Long Island would continue as currently opened to archery only for the take of grouse, bear,
deer, and elk. All mainland properties and existing open portions of the Headquarters Unit and
Bear River Unit would also continue as they are now open to the take of bear, deer, and elk in
accordance with WDFW regulations. Expansion of elk and deer hunting opportunities on the
Refuge under this alternative (see Appendix M) would include approximately 1,700 acres on the
Leadbetter Point Unit (permit only muzzleloader hunt and as necessary an expanded permit only
elk hunt); South Bay Units and East Hills Units would include elk and deer hunting as refuge
expansion opportunities occur. All new hunting opportunities would be developed and
implemented in coordination with WDFW.

Under Alternative 2, the exisiting camping opportunities on Long Island would be maintained to
facilitate archery hunting, photography, and other wildlife-dependent recreation experiences.
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2.2.2.4 Acquisition Boundary

Under this alternative, the land acquisition boundary would be adjusted to include 1,909 acres in
the Nemah and Naselle areas and 561 acres in South Bay and 4,334 acres in the East Hills
(Appendix A). This acreage is designed to provide maximum protection of the watershed and
habitat adjacent to Willapa Bay and current refuge boundary. This expansion effort would
maximize the opportunities for forest restoration efforts in a holistic landscape and ecosystem
manner.

The Shoalwater Bay Unit and Wheaton Unit would be divested from the Refuge.

2.2.3 Alternative 3: Partial Restoration of Habitats, Endangered Species
Recovery, Limited Refuge Expansion, Moderate Public Use

This alternative would be the same as Alternative 1 (current management activities) with the
following additional activities and programs.

2.2.3.1 Habitat and Wildlife

Under this alternative the Refuge would pursue estuarine (open water, intertidal and salt marsh)
restoration at a reduced level of 429 acres, to benefit salmonids, Pacific brant and other
waterfowl, shorebirds, and a diverse assemblage of other native species. The proposed
restoration efforts, which consist of breaching or removing dikes, would occur on the Lewis and
Porter Point units only.

The refuge currently has 878 acres of open water and channel habitat. Under this alternative,
open water and channel habitat and 4,180 acres of intertidal flats within the Refuge would not
change. Salt marsh habitat within the Refuge (1,636 acres) would be increased on the Refuge by
429 acres by removing the dikes in the Lewis and Porter Point units only.

By breaching or removing the dikes in the Lewis and Porter Point units, the remaining 25 acres
of seasonal, managed freshwater wetlands would be located on the Riekkola and Tarlatt units.

At the Leadbetter Point Unit in the coastal dune habitat, predator management would be initiated
to increase the fledgling and adult survival of the federally threatened, state endangered western
snowy plover and enhance survival of the streaked horned lark, a Federal candidate species and
state endangered species. Only methods to manage avian predators would be used in this
alternative. Use of predator exclosures would continue but could be reduced if other predator
management actions are implemented (see Appendix L, Predator Management Plan).

The Refuge currently has 33 acres of grassland habitat. Under this alternative, grassland
restoration actions for enhancing the Oregon silverspot butterfly habitat would occur and would
include habitat restoration at the Tarlatt Unit (10-33 acres) and potential additional acreage at the
Leadbetter Point Unit. Reintroduction (see Section 2.4.6.2) of adult butterflies and larva would
be initiated when sufficient quality habitat (see Section 2.4.5.2) has been established (based on
expert knowledge).

2.2.3.2 Visitor/Administrative and Maintenance Facilities

Under this alternative, construction and operation of a replacement headquarters complex would
be the same as described in Alternative 2, the preferred alternative.
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2.2.3.3 Public Use and Recreation

The refuge currently has 2,894 acres available for waterfowl hunting at the Leadbetter and South
Bay units. Under this alternative, waterfowl hunting would be expanded to 5,450 acres through
estuarine restoration (Lewis and Porter Point units). The area within the Presidential
Proclamation Boundary would remain closed to waterfowl hunting.

The refuge currently has 8,020 acres available for big game hunting. Under this alternative,
Long Island would remain archery only and continue to be open to bear, deer, and elk hunting.
The Teal Slough Unit and existing open portions of the Headquarters Unit and Bear River Unit
would be open to bear, deer, and elk hunting in accordance with state regulations. Expansion of
elk hunting opportunities would occur at the Leadbetter Point Unit (approximately 1,700 acres)
to include a regulated permit elk hunt, the same as under Alternative 2. Camping on Long Island
would continue similar to the the other alternatives.

2.2.3.4 Acquisition Boundary

Under this alternative, within the approved land acquisition boundary, 561 acres would be
acquired in the South Bay and 4,334 acres in the East Hills (Map 4). This acreage would protect
the watershed and habitat adjacent to Willapa Bay. Opportunities for increased big game hunting
would occur with future refuge additions in the East Hills and South Bay units. Under this
alternative, the Shoalwater Bay and Wheaton units would also be divested from the Refuge.

2.3 Features Common to All Alternatives

All of the alternatives contain some common features. To reduce the length and redundancy of
the individual alternative descriptions, common features are presented below.

2.3.1 Implementation Subject to Funding Availability

Under each alternative, actions would be implemented over a period of 15 years as funding
becomes available. It is the intent of the planning team that annual priorities would follow the
final CCP guidelines, although funding initiatives, unforeseeable management issues, and
budgets, may vary from year to year. The CCP will be reviewed every five years and updated as
necessary throughout its life.

2.3.2 Refuge Revenue Sharing Payment

Under the Uniform Relocation Assistance and Real Property Acquisition Policies Act, as
amended, landowners who sell their property to the Service are eligible for certain benefits and
payments including: reimbursement of reasonable moving and related expenses or certain
substitute payments; replacement housing payments under certain conditions; relocation
assistance services to help locate replacement housing, farmland, or business property; and
reimbursement of certain necessary and reasonable expenses incurred in selling real property to
the Federal government.

Under provisions of the Refuge Revenue Sharing Act (Public Law 95-469), the Service would
annually reimburse Pacific County for tax revenue which is lost as a result of the Services
acquisition of private property. This law states that the Secretary of the Interior (Secretary) shall
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pay to each county in which any area acquired in fee title is situated, the greater of the following
amounts:
e An amount equal to the product of 75 cents multiplied by the total acreage of that portion
of the fee area that is located within such county.
e An amount equal to three-fourths of one percent of the fair market value, as determined
by the Secretary, for that portion of the fee area that is located within such county.
e An amount equal to 25 percent of the net receipts collected by the Secretary in
connection with the operation and management of such fee area during such fiscal year.
If a fee area is located in two or more counties, however, the amount for each county
shall be apportioned in relationship to the acreage in that county.

Some payments to the counties have been less than the legislated amounts because of
governmental funding deficits. Congress may appropriate, through the budget process,
supplemental funds to compensate local governments for any shortfall in revenue sharing
payments. The Refuge Revenue Sharing Act requires Service lands be reappraised every five
years to ensure that payments to local governments remain equitable. Payments under this Act
would be made only on lands that the Service acquires in fee title. On lands where the Service
acquires only partial interest through easement, all taxes would remain the responsibility of the
individual landowner.

2.3.3 Western Snowy Plover Recovery Plan

On March 5, 1993, the Pacific coast population of the western snowy plover was listed as
threatened under provisions of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531
et seq.) The Pacific coast population is defined as those individuals that nest within 50 miles of
the Pacific Ocean on the mainland coast, peninsulas, offshore islands, bays, estuaries, or rivers of
the United States and Baja California, Mexico (USFWS 2007a). Of the six Washington locations
identified in the recovery plan as breeding areas, only two are currently occupied. The largest is
located at the Leadbetter Point Unit of Willapa NWR. Recommendations and recovery actions
identified in the western snowy plover recovery plan were considered in the development of this
CCP and are described in further detail in Sections 2.5.6.1 and 4.9.2, and protection efforts are
outlined in Appendix L.

2.3.4 Oregon Silverspot Recovery Plan

The federally threatened Oregon silverspot butterfly (Speyeria zerene hippolyta) previously
inhabited coastal habitat from northern California to southern Washington. It is now extirpated
from Washington State and is state listed as endangered. It is found on only a few sites in
California and Oregon. No Oregon silverspot butterflies have been documented on the Long
Beach Peninsula since 1990 (USFWS 2001a). The Service will work toward establishing one or
more healthy sustainable populations of Oregon silverspot butterfly, in accordance with recovery
goals described in the revised recovery plan (USFWS 2001a).
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2.3.5 Recovery Plan for the Marbled Murrelet (Washington, Oregon, and
California Populations)

The Washington, Oregon, and California population segment of the marbled murrelet
(Brachyramphus marmoratus) was federally listed as threatened on September 28, 1992
(USFWS 1992a) due to the high rate of nesting habitat loss and fragmentation, and mortality
associated with net fisheries and oil spills. The marbled murrelet is state listed as threatened in
Washington. The Federal marbled murrelet recovery plan identifies southwest Washington as a
significant gap in suitable nesting habitat along the Pacific Northwest Coast (USFWS 1997a).
Increasing available habitat in this area is critical to expanding the geographic distribution of the
murrelet within its threatened range (Raphael et al. 2008). Unlike most other regions within the
range of the murrelet, this area has limited forested Federal ownership with large blocks of intact
habitat. Therefore, improving both Federal and non-Federal forests in southwest Washington is
critical to marbled murrelet recovery (Raphael et al. 2008).

2.3.6 Forest Landscape Restoration Plan

TNC and the Service have developed a forest landscape restoration plan in partnership, to restore
young-managed forestlands at a landscape scale across TNC’s Ellsworth Creek Preserve and the
neighboring Willapa National Wildlife Refuge. The plan is discussed in this CCP/EIS and is
located in Appendix K.

2.3.7 Willapa NWR Fire Management Plan

The 2003 Willapa National Wildlife Refuge Fire Management Plan details how the Refuge will
respond to the threat of wildfire and determine what circumstances the refuge staff is to use fire
as a tool on refuge lands.

2.3.8 Tribal Coordination

Regular communication with Native American Tribes that have an interest in the Refuge would
be common to all alternatives. The Shoalwater Bay Tribe and the Refuge will coordinate and
consult on a regular basis regarding issues of shared interest. The Service will also seek
assistance from the Tribe as necessary for issues related to both the Native American Graves
Protection and Repatriation Act and National Historic Preservation Act (NHPA).

2.3.9 Wilderness Review

The Service’s CCP policy requires that a wilderness review be completed for all CCPs. If it is
determined that the potential for wilderness designation is found, the process moves on to the
wilderness study phase. As part of the process for this draft CCP/EIS, the planning team
completed an initial wilderness review (Appendix G) and found that currently there are no lands
on the Refuge that meet the basic wilderness criteria.

2.3.10 Integrated Pest Management (IPM)

In accordance with 517 DM 1 and 7 RM 14, an integrated pest management (IPM) approach
would be used, where practicable, to eradicate, control, or contain pest and invasive species
(herein collectively referred to as pests) on the Refuge. IPM would involve using methods based
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upon effectiveness, cost, and minimal ecological disruption, which considers minimum potential
effects to non-target species and the refuge environment. Pesticides may be used where physical,
cultural, and biological methods or combinations thereof, are impractical or incapable of
providing adequate control, eradication, or containment. If a pesticide would be needed on
refuge lands, the most specific (selective) chemical available for the target species would be used
unless considerations of persistence or other environmental and/or biotic hazards would preclude
it. In accordance with 517 DM 1, pesticide usage would be further restricted because only
pesticides registered with the U.S. Environmental Protection Agency (USEPA) in full
compliance with the Federal Insecticide, Fungicide, and Rodenticide Act and as provided in
regulations, orders, or permits issued by USEPA may be applied on lands and waters under
refuge jurisdiction.

Environmental harm by pest species would refer to a biologically substantial decrease in
environmental quality as indicated by a variety of potential factors including declines in native
species populations or communities, degraded habitat quality or long-term habitat loss, and/or
altered ecological processes. Environmental harm may be a result of direct effects of pests on
native species including preying and feeding on them; causing or vectoring diseases; preventing
them from reproducing or killing their young; out-competing them for food, nutrients, light, nest
sites, or other vital resources; or hybridizing with them so frequently that within a few
generations, few if any truly native individuals remain. In contrast, environmental harm can be
the result of an indirect effect of pest species. For example, decreased waterfowl use may result
from invasive plant infestations reducing the availability and/or abundance of native wetland
plants that provide forage during the winter.

Environmental harm may also include detrimental changes in ecological processes. For
example, cheatgrass infestations in shrub steppe greatly can alter fire return intervals displacing
native species and communities of bunch grasses, forbs, and shrubs. Environmental harm may
also cause or be associated with economic losses and damage to human, plant, and animal health.
For example, invasions by fire-promoting grasses that alter entire plant and animal communities
eliminating or sharply reducing populations of many native plant and animal species can also
greatly increase fire-fighting costs.

For the Refuge’s IPM program documentation to manage pests for this CCP/EIS, see Appendix
H. Along with a more detailed discussion of IPM techniques, this documentation describes the
selective use of pesticides for pest management on these refuges, where necessary. Throughout
the life of the CCP, proposed pesticide uses on these refuges would be evaluated for potential
effects to biological resources and environmental quality. Pesticide uses with appropriate and
practical best management practices (BMPs) for habitat management as well as cropland/
facilities maintenance would be approved for use on these refuges where there likely would be
only minor, temporary, and localized effects to species and environmental quality based upon
non-exceedance of threshold values in chemical profiles. However, pesticides may be used on a
refuge where substantial effects to species and the environment are possible (exceed threshold
values) in order to protect human health and safety (e.g., mosquito-borne disease).

2.3.11 Monitor the Effects of Public Use Programs on Wildlife

Monitoring to ensure acceptable levels of effects for compatible public uses on refuge habitat
and wildlife would be conducted contingent upon availability of resources. Areas and/or timing
of public use will be modified, if necessary, to provide secure and adequately sized sanctuary
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areas for western snowy plover, Oregon silverspot butterfly, pink sandverbena, and other
sensitive plant and animal species.

2.3.12 Regulatory Compliance

All activities in all alternatives requiring review, permits and clearances (Section 106 of the
NHPA, Section 7 endangered species consultation, 401 water quality permit, etc.) and will
undergo appropriate review and obtain necessary permits and/or clearances as needed (Appendix

D.
2.3.13 Maintaining/Upgrading Existing Facilities

Periodic maintenance and upgrading of the refuge buildings and facilities will be necessary
regardless of the alternative selected. Periodic maintenance and upgrading of facilities is
necessary for safety and accessibility and to support staff and management needs.

2.3.14 State Coordination

Under all alternatives, the Service will continue to maintain regular discussions and partnership
with the State of Washington, Washington State Parks, and WDFW. Current topics for
discussion continue to be the Western Snowy Plover Recovery Plan and its continued
implementation on Willapa NWR and the surrounding private and public lands, Pacific Flyway
Management Plan for the Dusky Canada Goose (Pacific Flyway Council 2007), wildlife
monitoring, hunting and fishing seasons and regulations, and listed species management.

2.3.15 Volunteer Opportunities

Volunteer opportunities occur in all alternatives. These are recognized as components of the
successful management of public lands and may become vital to the implementation of refuge
programs, plans, and projects, especially in times of declining budgets. Currently the Refuge has
a formal and successful volunteer program, despite the rural nature of this Refuge, a small staff,
and a large land base to manage. There are currently 20 volunteers.

2.3.16 Adaptive Management

Based upon 522 DM 1 (Adaptive Management Implementation Policy), refuge staffs shall use
adaptive management (AM) for conserving, protecting, and, where appropriate, restoring lands
and resources. Within 43 C.F.R. 46.30, AM is defined as a system of management practices
based upon clearly identified outcomes, where monitoring evaluates whether management
actions are achieving desired results (objectives). In the recently published DOI Adaptive
Management Technical Guide, AM is defined as a decision process that “promotes flexible
decision making that can be adjusted in the face of uncertainties as outcomes from management
actions and other events become better understood”. Adaptive management accounts for the fact
that complete knowledge about fish, wildlife, plants, habitats, and the ecological processes
supporting them may be lacking. The role of natural variability contributing to ecological
resilience also is recognized as an important principle for AM. It is not a “trial and error”
process; rather, AM emphasizes learning while doing based upon available scientific information
and best professional judgment considering site-specific biotic and abiotic factors on refuge
lands.
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2.3.17 Participation in Planning and Review of Regional Development
Activities

The Service will actively participate in environmental planning, protection and studies for
ongoing and future development projects including regional land protection planning
partnerships, identifying threats to natural resources, and other potential concerns that may
adversely affect refuge wildlife resources, habitats, and/or environmental quality. The Service
will actively cultivate partnerships with nongovernmental organizations; private landowners;
Tribes; and county, state, and Federal agencies to stay abreast of current and potential
developments, land protection opportunities and will use outreach and education techniques
when necessary to raise awareness of each of the Refuge’s resources and dependence on the local
environment.

2.3.18 Reintroduction and Augmentation of Flora and Fauna

The Service policy for Biological Integrity, Diversity and Environmental Health (601 FW 3)
allows for the reintroduction of native flora and fauna to their historic range. Throughout the life
of this CCP, the Service may consider plant and animal reintroductions for the purpose of
restoring species to areas where historic use has occurred or areas which are appropriate. As an
example, the Refuge has introduced freshwater mussels to refuge streams to actively restore and
expand freshwater mussels within their historic range.

Guidelines exist that provide a scientific basis for planning, conducting, and monitoring
reintroductions, which range from being nonspecific for taxa under consideration for
reintroduction (IUCN 1998) as well as specifically for a group of taxa (e.g., freshwater fish, see
George et al. 2009) or a species (e.g., bull trout, see Dunham and Gallo 2008). These guidelines
are intended to assist in evaluating the feasibility of reintroductions, improving the success of
management, and applying sound adaptive management, which confer conservation benefits to
extirpated or depauperate populations. The Service will consider the appropriate guidelines and
policies for reintroductions and augmentation of native flora and fauna in their historic range
consistent with policies identified in the Refuge Manual 7, Section 12, Propagation and Stocking,
and other appropriate policies and guidelines.

Re-establishment or enhancement of native species in their historical habitat may occur in some
instances where native populations are extirpated or depauperate. Emphasis will be placed on
restoring native fauna to suitable habitats on the Refuge where, in some cases, previous
detrimental land use practices have impacted or extirpated species, such as native mussels,
lamprey, Oregon silverspot butterflies, pink sandverbena, and salmonids.

2.3.19 Presidential Proclamation Boundary

The Presidential Proclamation Boundary was established in 1937 Executive Order 7721for
protection of all migratory birds within the designated area. As stated in the Federal Register
(Volume 5, Number 221), “the hunting, taking, capturing, or killing of migratory waterfowl or
other migratory birds, or the attempt to hunt, capture, or kill such waterfowl or other birds, or the
taking of their nests or eggs therein or thereon, is not permitted.” Waterfowl hunting is
prohibited within this area and is common to all alternatives within this plan.
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2.4 Goals, Objectives, and Strategies

Goals and objectives are the unifying elements of successful refuge management. They identify
and focus management priorities, resolve issues, and link to refuge purposes, Service policy, and
the Refuge System Mission.

A CCP describes management actions that help bring a refuge closer to its vision. A vision
broadly reflects the refuge purposes, the Refuge System mission and goals, other statutory
requirements, and larger-scale plans as appropriate. Goals then define general targets in support
of the vision, followed by objectives that direct effort into incremental and measurable steps
toward achieving those goals. Finally, strategies identify specific tools and actions to accomplish
objectives.

In the development of this CCP, the Service has prepared an EIS. The EIS evaluates alternative
sets of management actions derived from a variety of management goals, objectives and
implementation strategies.

The goals for the Willapa NWR to be implemented over the next 15 years under the CCP/EIS are
presented on the following pages. Each goal is followed by the objectives that pertain to that
goal. Some objectives pertain to multiple goals and have simply been placed in the most
reasonable spot. Similarly, some strategies pertain to multiple objectives.

The goal order does not imply any priority in this CCP. The Implementation Plan articulates the
current refuge priorities (Appendix F).

Readers, please note the following:

1) The objective statement indicates specific items that vary in the alternatives. How
those items vary is displayed in the short table under each objective statement; as
applicable.

2) If an objective is not in a particular alternative, a blank box indicates that this

objective is not addressed in that alternative.
Finally, below each objective statement are the strategies that could be employed in order to
accomplish the objectives. Again, note the following:

1) Check marks alongside each strategy show which alternatives include that strategy.
2) If a column for a particular alternative does not include a check mark for a listed
strategy, it means that strategy would not be used in that alternative.

A summary of the alternatives is found at the end of this chapter (Table 2-1).
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2.4.1 Goal 1. Protect, maintain, and restore ecologically functional late-
successional forest habitats (mature and old-growth forest) characteristic of
the low-elevation temperate forests in the southwest Washington coastal
region for the benefit of endangered and threatened species, migratory and
resident birds, and a diverse assemblage of other native species.

Objective 2.4.1.1 Protect and Maintain Late-successional Sitka Spruce Zone Forest

Protect and maintain 557 acres of existing late-successional Sitka spruce zone forest
representative of the unmanaged, forested landscape for the benefit of marbled murrelets,
spotted owls (currently extirpated from the Refuge), bald eagles, other migratory and resident
birds, bats, and a diverse assemblage of other forest-dependent native species. Late-
successional Sitka spruce zone forest is characterized by the following:

1) <80% canopy closure.

2) Multi-aged, multi-layered, multi-species canopy: Sitka spruce, western red cedar and
western hemlock.

3) Dominant (old-growth and mature) trees 100-200+ years; average tree diameters >21
inches; largest tree diameters ranging from 32 to >39 inches.

4) Prevalence of large fallen trees and snags.

5) A shrub layer composed of native species such as evergreen huckleberry, salal, and red
huckleberry.

6) Heavy ground cover composed of native herbaceous species such as oxalis, sword fern,
deer fern, mosses, and lichens.

Old-growth west of Cascade crest: Stands of at least two tree species, forming a multi-layered
canopy with occasional small openings; with at least eight trees per acre >32 inches diameter
at breast height (dbh) or > 200 years of age; and more than four snags per acre over 20 inches
in diameter and 15 feet tall; with numerous downed logs, including four logs per acre >24
inches in diameter and > 50 feet long (WDFW 2008Db).

Mature forests: Stands with average diameters exceeding 21 inches dbh; crown cover may be
less than 100%; decay, decadence, numbers of snags, and quantity of large downed material is
generally less than that found in old-growth; 80-200 years old west of the Cascade Crest.
(WDFW 2008b)

Late-successional Sitka spruce zone forest will be protected and maintained to aid in the
recovery of the marbled murrelet, a federally threatened species. Attributes of marbled
murrelet nesting habitat include:

e [Large diameter trees (western hemlock, Sitka spruce, western red cedar, Douglas fir)
32 to >39 inches.

e Large flat moss-covered branches >7 inches in diameter.

e Branches at least 50 feet above the ground.

e Mean nest branch height equal to 120 feet.

e High canopy closure over nest branches.
Alternatives Alt.1 | Alt. 2 | Alt. 3
Acres to Achieve the Objective 557 557 557
Strategies for Achieving the Objective
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A. Use appropriate IPM techniques including mechanical, physical,
biological, and chemical methods (see Appendix H) to control v v v
invasive or undesirable plant species.
B. Protect and promote natural processes to drive vegetative changes. v v v
C. Use fire suppression techniques (including use of fire-lines, hand
tools, backpack and slip-on water pumps) to prevent catastrophic v v v
wildfire in forests.
D. Maintain partnerships (e.g., TNC, State) to foster v v v
ecosystem/landscape approach to protect habitats.
E. With'in. new approved refuge boundar}{, acquire lands/habitats v v v
from willing sellers as funds become available.
F. Monitor presence/absence of marbled murrelets through protocol v v v
surveys.
Rationale:
Forestlands in the Willapa Bay area are dominated by commercial timberlands. In fact, most
of the forested acreage within either the Refuge or Willapa Bay watersheds is second- or third-
growth timber. Very little late-successional forest exists. One estimate states that <1% of the
original coastal old-growth remains in the 700,000-acre Willapa Bay watershed. The largest
old-growth parcel in the Refuge is the 274-acre Cedar Grove located on Long Island (Maps 5-
7). This habitat type is important and a priority for maintaining biological integrity, diversity,
and environmental health.

These forests are a high priority due to their limited availability and high vulnerability to
habitat alteration (WDFW 2006).

A variety of wildlife use late successional forests including black bear, black-tailed deer,
Roosevelt elk, salamanders, forest-dwelling bats and other small mammals, marbled murrelets,
pileated woodpeckers and other forest birds, and a host of fungi and gastropods.

Lack of late-successional/old-growth forest habitat is one reason for the disappearance of the
spotted owl from the Refuge. Spotted owls use regenerated forest but depend on old-growth
for nesting and prey species.

According to the Recovery Plan for the Marbled Murrelet (USFWS 1997a), the major factors
contributing to the threatened status of murrelets include loss of nesting habitats, and poor
reproductive success in the habitat that does remain. Loss of high-quality nesting habitat and
increased forest fragmentation are the main causes cited in the reduction of marbled murrelet
populations and continue to threaten their recovery (Raphael et al. 2008; USFWS 1997a). The
Federal marbled murrelet recovery plan identifies southwest Washington as a significant gap in
suitable nesting habitat along the Pacific Northwest Coast (USFWS 1997a). Increasing
available habitat in this area is critical to expanding the geographic distribution of the murrelet
within its threatened range (Raphael et al. 2008). Unlike most other regions within the range
of the murrelet, this area has limited forested Federal ownership with large blocks of intact
habitat. Therefore, improving both Federal and non-Federal forests in southwest Washington
is critical to marbled murrelet recovery (Raphael et al. 2008). With less than 1% of the
original old-growth forest remaining, restoration is essential to increasing the viability and
resilience of marbled murrelet populations in this area (Davis et al. 2009).
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Habitat fragmentation has also reduced nesting success for murrelets within the remaining
habitat by reducing microhabitat quality and increasing rates of predation, especially near
artificial edges (Malt 2007). It is thought that these effects should decline as adjacent forests
mature. Large core landscapes dedicated to murrelet protection should help reduce the amount
of fragmentation over time. Buffering of existing habitat by actively managing young adjacent
forests will be an important strategy to improve microhabitat conditions within these core
murrelet emphasis areas (Davis et al. 2009).

The Washington, Oregon, and California population segment of the marbled murrelet was
federally listed as threatened on September 28, 1992 (USFWS 1992) due to the high rate of
nesting habitat loss and fragmentation, and mortality associated with net fisheries and oil
spills. The marbled murrelet is state listed as threatened in Washington.

The strategies outlined to achieve this objective are consistent with the goals of the Recovery
Plan for the Marbled Murrelet (USFWS 1997a).

The objective of the recovery plan is “to stabilize population size at or near current levels by
(1) maintaining and/or increasing productivity of the population as reflected by changes in
total population size, the adult: juvenile ratio, and nesting success by maintaining and/or
increasing marine and terrestrial habitat and by (2) removing and/or minimizing threats to
survivorship, including mortality from gill-net fisheries and oil spills” (USFWS 1997a).

The marbled murrelet is listed as a resource of concern under the following documents:

Endangered and threatened wildlife and plants (USFWS 1992); Policy on maintaining the
biological integrity, diversity and environmental health of the national wildlife refuge system
(USFWS 2001b), Birds of Conservation Concern (USFWS 2002a), The U.S. Fish and Wildlife
Service’s focal species strategy for migratory birds. Division of Migratory Bird Management
(USFWS 2005b), Recovery Plan for the Marbled Murrelet (Washington, Oregon, and
California Populations) (USFWS 1997a), North American Waterbird Conservation Plan
(Kushlan et al. 2002), Seabird Conservation Plan (USFWS 2005a), Washington’s
comprehensive wildlife conservation strategy (WDFW 2005), State of Washington Natural
Heritage Plan 2005 Update (WDNR 2005), and State of Washington Natural Heritage Program
Information Systems (WDNR 2007).

Objective 2.4.1.2 Restore Late-successional Sitka Spruce Zone Forest

Initiate restoration activities to create a trajectory toward late successional Sitka spruce zone
forest within portions of the 6,178 acres of this habitat type for the benefit of marbled
murrelets, spotted owls (currently extirpated from the Refuge), bald eagles, migratory and
resident birds, bats, and other native species. The following attributes characterize a late-
successional Sitka spruce zone forest:
1) <80% canopy closure.
2) Multi-aged, multi-layered, multi-species canopy: Sitka spruce, western red cedar and
western hemlock.
3) Dominant trees 100-200+ years; average tree diameters >21 inches; largest tree
diameters ranging from 32 to >39 inches.
4) Prevalence of large fallen trees and snags.
5) Shrub layer composed of native species such as evergreen huckleberry, salal, and red
huckleberry.
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6) Heavy ground cover composed of native herbaceous species such as oxalis, sword fern,
deer fern, mosses, and lichens.

Attributes of marbled murrelet nesting habitat found within the late-successional forest
includes these characteristics:

1) Large diameter trees (western hemlock, Sitka spruce, western red cedar, Douglas fir)
32 to >39 inches.

2) Large, flat moss-covered branches >7 inches in diameter.

3) Branches at least 50 feet above the ground.

4) Mean nest branch height equal to 120 feet.

5) High canopy closure over nest branches.

Alternatives Alt.1 | Alt. 2 | Alt. 3
Acres to Achieve the Objective 6,178 | 6,178 | 6,178
Strategies for Achieving the Objective

A. Use appropriate forest management techniques (e.g., thinning, v v v
planting) to drive desired vegetative changes (Appendix K).

B. Protect and promote natural processes to drive vegetative v v v
changes.

C. Use appropriate IPM techniques including mechanical, physical,

biological, and chemical methods (see Appendix H) to control v v v

invasive or undesirable plant species.
D. Use fire suppression techniques (including use of fire-lines, hand

tools, backpack and slip-on water pumps) to prevent catastrophic v v v
wildfire in forests.

E. Decommission roads and facilities to reduce fragmentation of v v v
forested habitat and maximize stream integrity and water quality.

F. Maintain partnerships (e.g., TNC, State) to foster v v v
ecosystem/landscape approach to protect habitats.

G. Within new approved refuge boundary acquire lands from willing v v v
sellers as funds become available.

H. Monitor presence/absence of murrelets through protocol surveys, v v v
especially in restored habitats.

Rationale:

Forestlands in the Willapa Bay area are dominated by commercial timberlands. In fact, most
of the forested acreage within either the Refuge or Willapa Bay watershed is second- or third-
growth timber. Very little late-successional forest exists. One estimate states that less than
<1% of the original coastal old-growth remains in the 700,000-acre Willapa Bay watershed.
The Refuge’s largest old-growth parcel is the 274-acre Cedar Grove located on Long Island.

To describe the characteristics of late-successional forest above the team used several criteria
from the WDFW Priority Habitats and Species List:

Old-growth west of Cascade crest:

e Stands of at least two tree species, forming a multi-layered canopy with occasional
small openings, with at least eight trees per acre >32 inches dbh or >200 years of age;

e More than four snags per acre over 20 inches in diameter and 15 feet tall; and

Chapter 2. Alternatives, Goals, Objectives, and Strategies 2-19



Willapa National Wildlife Refuge Draft CCP/EIS

e Numerous downed logs, including four logs per acre >24 inches in diameter and >50
feet long.

Mature forests:

e Stands with average diameters exceeding 21 inches dbh;

e Crown cover may be less than 100%;

e Decay, decadence, numbers of snags, and quantity of large downed material is
generally less than that found in old-growth; and

e 80-200 years old west of the Cascade Crest.

These forests are a high priority due to their limited availability and high vulnerability to
habitat alteration (WDFW 2006). Due to the degraded nature of the refuge forests and those in
the surrounding areas, a major effort is needed to restore these forests to their natural state. A
variety of wildlife use late successional forests including black bear, black-tailed deer,
Roosevelt elk, salamanders, forest-dwelling bats and other small mammals, marbled murrelets,
pileated woodpeckers, other forest birds, and a host of fungi and gastropods.

The lack of late-successional/old-growth forest habitat is one reason the spotted owl has
disappeared from the Refuge. Spotted owls use regenerated forest but depend on old-growth
for nesting and prey species.

Late-successional Sitka spruce zone forest will be restored to aid recovery efforts for the
marbled murrelet, a federally threatened species. According to the marbled murrelet Recovery
Plan (USFWS 1997a), the major factors contributing to the threatened status of murrelets are:
Loss of nesting habitats and poor reproductive success in the habitat that does remain.

Loss of high-quality nesting habitat and increased forest fragmentation are the main causes
cited in the reduction of marbled murrelet populations and continue to threaten their recovery
(Raphael et al. 2008; USFWS 1997a). The Federal marbled murrelet recovery plan identifies
southwest Washington as a significant gap in suitable nesting habitat along the Pacific
Northwest Coast (USFWS 1997a). Increasing available habitat in this area is critical to
expanding the geographic distribution of the murrelet within its threatened range (Raphael et
al. 2008). Unlike most other regions within the range of the murrelet, this area has limited
forested Federal ownership with large blocks of intact habitat. Therefore, improving both
Federal and non-Federal forests in southwest Washington is critical to marbled murrelet
recovery (Raphael et al. 2008). With less than 1% of the original old-growth forest remaining,
restoration is essential to increasing the viability and resilience of marbled murrelet
populations in this area (Davis et al. 2009).

The marbled murrelet recovery plan states that “silvicultural techniques may be appropriate to
increase the area of suitable nesting stands and the rate at which they develop” within young-
managed forests (USFWS 1997a). Given the lack of suitable habitat in this region, exploring
forest restoration strategies intended to increase the amount of marbled murrelet nesting
habitat is of particular importance. Habitat fragmentation has also reduced nesting success for
murrelets within the remaining habitat by reducing microhabitat quality and increasing rates of
predation, especially near artificial edges (Malt 2007). It is thought that these effects should
decline as adjacent forests mature. Large core landscapes dedicated to murrelet protection
should help reduce the amount of fragmentation over time. Buffering of existing habitat by
actively managing young adjacent forests will be an important strategy to improve
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microhabitat conditions within these core murrelet emphasis areas. Road decommissioning
can also be accomplished to further address habitat fragmentation and re-establish large areas
of intact forest.

Thinning can be an important first step in speeding the development of suitable murrelet
nesting habitat. If thinning is not conducted in dense coastal stands at this early stage, many
stands will lose cedar and spruce cohorts to hemlock competition, diameter growth will be
significantly slower, and tree crowns will begin to lift, often leaving stands susceptible to
windthrow. Left untreated, development of suitable nesting habitat in these stands can be
greatly delayed or may never occur (Davis et al. 2009).

Recent scientific research concludes that it is possible to accelerate forest complexity and
habitat development through the application of carefully applied silvicultural practices.
Techniques such as variable density thinning, under planting, and the creation of large woody
debris (snags and downed logs) have been shown to accelerate the development of complex
habitat conditions in young managed stands. Habitat manipulation around isolated legacy
trees that remain in young managed forest stands also enhances the forest canopy structure
required by murrelets for nesting. Such techniques can be used to promote the development of
trees with nesting platforms and canopy characteristics preferred by the murrelet while also
benefitting other species of concern. Access to current legacy trees suitable for nesting may
also be opened up through these techniques (Davis et al. 2009).

The Washington, Oregon, and California population segment of the marbled murrelet was
federally listed as threatened on September 28, 1992 (USFWS 1992) due to the high rate of
nesting habitat loss and fragmentation, and mortality associated with net fisheries and oil
spills. The marbled murrelet is state listed as threatened in Washington. The strategies
outlined to achieve this objective are consistent with the goals of the Recovery Plan for the
Marbled Murrelet (USFWS 1997a).

The objective of the recovery plan is “to stabilize population size at or near current levels by
(1) maintaining and/or increasing productivity of the population as reflected by changes in
total population size, the adult: juvenile ratio, and nesting success by maintaining and/or
increasing marine and terrestrial habitat and by (2) removing and/or minimizing threats to
survivorship, including mortality from gill-net fisheries and oil spills” (USFWS 1997a).

The marbled murrelet is listed as a resource of concern under the following documents:
Endangered and threatened wildlife and plants (USFWS 1992a); Policy on maintaining the
biological integrity, diversity and environmental health of the national wildlife refuge system
(USFWS 2001b); Birds of Conservation Concern (USFWS 2002a); Service’s focal species
strategy for migratory birds (USFWS 2005b); Recovery Plan for the Marbled Murrelet
(Washington, Oregon, and California Populations) (USFWS 1997a); North American
Waterbird Conservation Plan (Kushlan et al. 2002); Seabird Conservation Plan (USFWS
2005a); Washington’s comprehensive wildlife conservation strategy (WDFW 2005); State of
Washington Natural Heritage Plan 2005 Update (WDNR 2005); and State of Washington
Natural Heritage Program Information Systems (WDNR 2007).
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2.4.2 Goal 2. Protect, maintain, and restore estuarine habitats historically
characteristic of the southwest Washington coastal region for the benefit of
salmonids, Pacific brant, other waterfowl, shorebirds, seabirds, and a diverse
assemblage of other native species.

Objective 2.4.2.1 Open Water Maintenance

Annually protect and maintain 878 acres of open water and channel habitat within the refuge
portion of Willapa Bay for the benefit of salmonids, Pacific brant, other waterfowl, and other
native species. Open water and channel habitats are characterized by the following:

1) Subtidal habitats that are continuously submerged.
2) Substrates are typically sand and/or mud.

3) Vegetated (e.g., eelgrasses) or Unvegetated.

4) Minimal human disturbance.

Alternatives Alt. 1 | Alt.2 | Alt. 3
Acres to Achieve the Objective 878 878 878
Strategies for Achieving the Objective

A. Use appropriate IPM techniques including mechanical, physical,

biological, and chemical methods (see Appendix H) to control v v v
invasive or undesirable plant species.

B. Monitor water quality as warranted. v v v
C. Protect and promote natural processes that create and maintain v v v
aquatic habitats

D. Maintain partnerships to protect ecological integrity of Willapa v v v
Bay and its wildlife resources.

Rationale:

The open water channels and sloughs of Willapa Bay are habitat for fish and a variety of
invertebrate animals and aquatic plants. These aquatic areas serve as pathways and foraging
areas for adult salmon, eulachon, lamprey, sea-run cutthroat trout, and steelhead migrating
upriver to spawn, and for juveniles moving downstream to the ocean. Sturgeon forage in the
deeper channels and holes. Clams, oysters, mussels, aquatic worms, amphipods, and other
small organisms are found living along the bottom of this habitat and serve as a valuable food
source for many species. The large expanse of open water provides necessary resting and
foraging habitat for waterfowl, shorebirds, and marsh and wading birds.

Through an active role in local, state, and Federal partnerships, the refuge staff will work to
maintain the ecological integrity and water quality of the Willapa Bay estuary. As with other
natural estuarine habitats, this area is subject to natural processes, therefore, little if any
physical management actions are appropriate for existing open water areas. A portion of the
open water habitat of the Willapa Bay estuary is within the designated boundaries of the
Refuge. The refuge staff will work in concert with the community and sister agencies to
provide the necessary monitoring, protection, resources, and educational information, to
maintain the Willapa Bay ecosystem in a healthy sustainable manner.

Willapa Bay is a valuable habitat for migratory birds, juvenile fishes, eelgrass, and clams
(Proctor et al. 1980). Estuarine areas on the Refuge have annually provided important habitat
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for over 20,000 migrating ducks, tens of thousands of shorebirds, and 3,000 migrating geese at
a time. Refuge open water habitat is essential to sustaining the estimated 2.2 million duck,
400,000 Canada goose, 200,000 brant, and over 2 million shorebird use-days associated with
the southern half of Willapa Bay (USFWS 1997b).

Willapa Bay’s subtidal system of three main channels and associated complex of smaller
drainage channels deliver oceanic nutrients and plankton to feeding areas on the tide flats. The
side channels provide fish a route to access the mudflats as well as cover from large predators
during low tides (Coastal Resources Alliance 2007).

Objective 2.4.2.2 Open Water Restoration

Restore 0.2 acre and annually protect and maintain open water and channel habitat within the
refuge portion of Willapa Bay for the benefit of salmonids, Pacific brant, other waterfowl, and
other native species. Open water and channel habitats are characterized by the following:

1) Subtidal habitats that are continuously submerged.

2) Substrates are typically sand and/or mud.

3) Vegetated or unvegetated.

4) Minimal human disturbance.

Alternatives Alt. 1 | Alt.2 | Alt. 3
Acres to Achieve the Alternative 0 0.2 0
Strategies for Achieving the Objective

A. Breach or remove dikes. v v
B. Reconnect tidal channels. v v
C. Protect sanctuary of new open water habitat. v v
D. Use appropriate IPM techniques including mechanical, physical,

biological, and chemical methods (see Appendix H) to control v v v
invasive or undesirable plant species.

E. Monitor water quality as warranted. v v
F. Maintain partnerships to protect ecological integrity of Willapa v v v
Bay and its wildlife resources.

Rationale:

The open water channels and sloughs of Willapa Bay are habitat for fish and a variety of
invertebrate animals and aquatic plants. These aquatic areas serve as pathways and foraging
areas for adult salmon, eulachon, lamprey, sea-run cutthroat trout, and steelhead migrating
upriver to spawn, and for juveniles moving downstream to the ocean. Sturgeon forage in the
deeper channels and holes. Clams, oysters, mussels, aquatic worms, amphipods, and other
small organisms are found living along the bottom of this habitat and serve as a valuable food
source for many species. The large expanse of open water provides necessary resting and
foraging habitat for waterfowl, shorebirds, and marsh and wading birds.

Willapa Bay is a valuable habitat for migratory birds, juvenile fishes, eelgrass, and clams
(Proctor et al. 1980). Estuarine areas on the Refuge have annually provided important habitat
for over 20,000 migrating ducks, tens of thousands of shorebirds, and 3,000 migrating geese at
a time. Refuge open water habitat are essential to sustaining the estimated 2.2 million duck,
400,000 Canada goose, 200,000 brant, and over 2 million shorebird use-days associated with
the southern half of Willapa Bay (USFWS 1997b).
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Willapa Bay’s subtidal system of three main channels and associated complex of smaller
drainage channels deliver oceanic nutrients and plankton to feeding areas on the tide flats. The
side channels provide fish a route to access the mudflats as well as cover from large predators
during low tides (Coastal Resources Alliance 2007).

The most reliable method of estuarine restoration is dike removal or breaching. Once
saltwater influence has been restored to diked wetlands, natural processes are initiated that
eventually lead to enhanced habitat value (Coastal Resources Alliance 2007). Key ecosystem
processes are changed when saltwater influence is restored, including tidal hydrology, cycling
of organic matter, and sediment movements. New off-channel habitat will be available to fish.
Organic nutrients will be added. New plant communities will grow and make organic matter
and prey items available (Coastal Resources Alliance 2007). Breaching or removing the dikes
would lead to reclamation of a portion of historical open water, maximizing the availability of
this valuable habitat for wildlife resources.

Objective 2.4.2.3 Intertidal Flats Maintenance

Annually protect and maintain at least 4,178 acres of intertidal flats within the refuge portion
of Willapa Bay for the benefit of Pacific brant and other waterfowl, shorebirds, marine
mammals, salmonids, and a variety of native, estuarine species. Intertidal flat habitats are
characterized by the following:

1) Exposed mud to sandy substrate interspersed with eelgrass (Zostera spp.) beds.

2) Sand bars provide roost sites for brown pelicans and haul-outs for marine mammals.

3) No Spartina.

Alternatives Alt. 1 | Alt.2 | Alt. 3
Acres to Achieve the Objective 4,178 | 4,189 | 4,180
Strategies for Achieving the Objective

A. Use appropriate IPM techniques including mechanical, physical,

biological, and chemical methods (see Appendix H) to control v v v
invasive or undesirable plant species.

B. Allow natural processes to revegetate flats. v v v
Rationale:

The expansive intertidal mudflats of Willapa Bay are among its most differentiating and
defining features. They are also the basis for its unusual productivity for human communities.
The intertidal zone supports a variety of habitats including mud and sand flats, oyster reefs,
salt marsh habitat, and eelgrass meadows. Its oyster beds are currently the most productive
growing grounds in the United States. Its mudflats are among the 10 most important fueling
areas for migratory birds along the Pacific Flyway (Coastal Resources Alliance 2007).

Intertidal mudflats are particularly valuable habitat for migratory birds, juvenile fishes,
eelgrass, and clams (Proctor et al. 1980). Such areas on the Refuge have annually provided
important feeding habitat for over 20,000 migrating ducks, tens of thousands of shorebird,s
and 3,000 migrating geese at a time. Refuge tidelands are essential to sustaining the estimated
2.2 million duck, 400,000 Canada goose, 200,000 brant, and over 2 million shorebird use-days
associated with the southern half of Willapa Bay (USFWS 1997b). Extensive eelgrass
(Zostera spp.) beds on intertidal mudflats are an important food source for Pacific brant as
well as habitat for juvenile salmonids and invertebrates.
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In the Pacific Northwest, a large portion of estuarine habitat has been lost to diking,
channelization, dredging, and filling. Washington is estimated to have lost between 45% and
62% of its pre-settlement estuarine habitat (Aitkin 1998).

Objective 2.4.2.4 Intertidal Flats Restoration

Restore <11 acres of intertidal flats within the refuge portion of Willapa Bay for the needs of
Pacific brant and other waterfowl, seabirds, shorebirds, marine mammals, salmonids, and a
variety of other benefiting species. Intertidal flat habitats are characterized by the following:

1) Exposed mud to sandy substrate interspersed with eelgrass (Zostera spp.) beds.
2) Sand bars provide roost sites for brown pelicans and haul-outs for marine mammals.
3) No Spartina.

Alternatives Alt.1 | Alt.2 | Alt. 3
Acres to Achieve the Objective 0 11 2
Strategies for Achieving the Objective

A. Breach or remove dikes using heavy equipment. v v
B. Reconnect tidal channels. v v
C. Use appropriate IPM techniques including mechanical,

physical, biological, and chemical methods (see Appendix H) to v v
control invasive or undesirable plant species.

Rationale:

The expansive intertidal mudflats of Willapa Bay are among its most differentiating and
defining features. They are also the basis for its unusual productivity for human communities.
The intertidal zone supports a variety of habitats including mud and sand flats, oyster reefs,
salt marsh habitat, and eelgrass meadows. Its oysterbeds are currently the most productive
growing grounds in the United States. Its mudflats are among the 10 most important fueling
areas for migratory birds along the Pacific Flyway (Coastal Resources Alliance 2007).

Intertidal mudflats are particularly valuable habitat for migratory birds, juvenile fishes,
eelgrass, and clams (Proctor et al. 1980). Such areas on the Refuge have annually provided
important feeding habitat for over 20,000 migrating ducks, tens of thousands of shorebirds,
and 3,000 migrating geese at a time. Refuge tidelands are essential to sustaining the estimated
2.2 million duck, 400,000 Canada goose, 200,000 brant, and over 2 million shorebird use-days
associated with the southern half of Willapa Bay (USFWS 1997b). Extensive eelgrass
(Zostera spp.) beds on intertidal mudflats are an important food source for Pacific brant as
well as habitat for juvenile salmonids and invertebrates.

In the Pacific Northwest a large portion of estuarine habitat has been lost to diking,
channelization, dredging, and filling. Washington is estimated to have lost between 45% and
62% of its pre-settlement estuarine habitat (Aitkin 1998).

The most reliable method of estuarine restoration is dike removal or breaching. Once
saltwater influence has been restored to diked wetlands, natural processes are initiated that
eventually lead to enhanced habitat value (Coastal Resources Alliance 2007).

Key ecosystem processes are changed when saltwater influence is restored including tidal
hydrology, cycling of organic matter, and sediment movements. New off-channel habitat will

Chapter 2. Alternatives, Goals, Objectives, and Strategies 2-25



Willapa National Wildlife Refuge Draft CCP/EIS

be available to fish. Organic nutrients will be added. New plant communities will grow and
make organic matter and prey items available (Coastal Resources Alliance 2007). Breaching or
removing the dikes would lead to reclamation of a portion of the historical intertidal mudflats,
maximizing the availability of this valuable habitat for wildlife resources.

Objective 2.4.2.5 Maintain Salt Marsh Habitat

Annually protect and maintain 1,636 acres of salt marsh within the refuge portion of Willapa
Bay for the benefit of waterfowl, salmonids, wading birds, shorebirds and other native species.
Salt marsh habitats are characterized by the following:

1) Vegetation usually occurring within tidal range of 9 to 11 feet NGVD (National
Geodetic Vertical Datum) dominated primarily by pickleweed (Salicornia spp.), tufted
hairgrass, seashore salt grass, seacoast angelica, gumweed, jaumea, seaside plantain,
small spikerush, seaside arrowgrass, and Lyngbye’s sedge.

2) Infrequently inundated except on highest high tides.

3) Interspersion of tidal sloughs.

4) No Spartina.

Alternatives Alt. 1 | Alt.2 | Alt. 3
Acres to Achieve the Objective 1,636 | 1,636 | 1,636
Strategies for Achieving the Objective

A. Use appropriate IPM techniques including mechanical, physical,

biological, and chemical methods (see Appendix H) to control v v v
invasive or undesirable plant species.

B. Protect and promote natural processes to drive vegetative changes. v v v
Rationale:

The tidal salt marshes on the Refuge provide habitat for a diverse array of species which
include waterfowl and other waterbirds, fish, and invertebrates. Salt marshes provide a major
source of nutrients for aquatic and terrestrial wildlife. They also provide forage for waterfowl
and hunting grounds for bald eagles, northern harriers, peregrine falcons, and other raptors.
The management strategies identified for this habitat are focused on protection and restoration.
Because about 30% of the original wetlands of Willapa Bay have been lost by diking and
filling (Hedgpeth and Obrebski 1981), the existing salt marshes should be protected and
maintained. In the Pacific Northwest, a large portion of estuarine habitat has been lost to
diking, channelization, dredging, and filling. Washington is estimated to have lost between
45% and 62% of its pre-settlement estuarine habitat (Aitkin 1998).

In a recent comparative goose survey, use within two types of habitats—salt marsh (Porter
Point Unit) and pasture lands (Riekkola Unit)—the migratory goose utilization of these areas
as foraging habitat revealed a greater use by geese on the salt marsh to that of the adjacent
managed pastures protected by dikes. Goose use of the salt marsh occurred regardless of the
level of water coverage by the tides. Survey data suggests that migrating geese utilize salt
marsh on average 8.6 times more than on the Riekkola Unit pastures (Patten et al. 2008).

This salt marsh habitat is subject to natural processes and currently there is little physical
management activity occurring outside the dikes. Control of invasive species would provide
the best opportunity to improve habitat in the naturally occurring emergent tidal salt marsh.
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Objective 2.4.2.6 Salt Marsh Restoration

Restore and then protect and maintain 429-749 acres of salt marsh within the refuge portion of
Willapa Bay for the benefit of waterfowl, salmonids, wading birds, shorebirds, and other
native species. Salt marsh habitats are characterized by the following:

1) Vegetation usually occurring within tidal range of 9 to 11 feet NGVD (National
Geodetic Vertical Datum) dominated primarily by pickleweed, tufted hairgrass,
seashore salt grass, seacoast angelica, gumweed, seaside plantain, small spikerush,
seaside arrowgrass, and Lyngbye’s sedge.

2) Infrequently inundated except on highest high tides.

3) Interspersion of tidal sloughs.

4) No Spartina.

Alternatives Alt.1 | Alt. 2 | Alt. 3
Acres to Achieve the Objective 0 749 429
Strategies for Achieving the Objective

A. Breach or remove dikes. v v
B. Reconnect tidal channels. v v
C. Use appropriate IPM techniques including mechanical, physical,

biological, and chemical methods (see Appendix H) to control v v
invasive or undesirable plant species.

Rationale:

The tidal salt marshes on the Refuge provide habitat for a diverse array of species which
include waterfowl and other waterbirds, fish, and invertebrates. Salt marshes provide a major
source of nutrients for aquatic and terrestrial wildlife. They also provide forage for waterfowl
and hunting grounds for bald eagles, northern harriers, peregrine falcons, and other raptors.

The management strategies identified for this habitat are focused on protection and restoration.
A portion of refuge salt marsh habitat was eliminated by diking in the late 1940s and early
1950s to create pasture lands and freshwater wetlands, believed to enhance overall waterfowl
use of the Refuge and increase land available for agricultural production. About 30% of the
original wetlands of Willapa Bay have been reclaimed by diking and filling (Hedgpeth and
Obrebski 1981).

In the Pacific Northwest, a large portion of estuarine habitat has been lost to diking,
channelization, dredging, and filling. Washington is estimated to have lost between 45% and
62% of its pre-settlement estuarine habitat (Aitkin 1998).

Loss of saltwater wetlands habitat is considered one of the most common limiting factors
blamed for the decline of nearshore or estuarine salmon habitat. Wetland loss occurs when a
dike is built isolating areas from the reach of tidal waters.

According to Olympic Natural Resources Center (ONRC) calculations, Willapa Bay originally
contained approximately 14,620 acres of saltwater wetlands. Now there are 5,277 acres. This
represents a 64% loss of estuarine wetlands (Coastal Resources Alliance 2007).

In a recent comparative goose survey, use within two types of habitats; salt marsh (Porter Point
Unit) and pasture lands (Riekkola Unit) the migratory goose utilization of these areas as
foraging habitat revealed a greater use by geese on the salt marsh to that of the adjacent
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managed pastures protected by dikes. Goose use of the salt marsh occurred regardless of the
level of water coverage by the tides. Survey data suggests that migrating geese utilize salt
marsh on average 8.6 times more than on the Riekkola Unit pastures (Patten et al. 2008).

The most reliable method of estuarine restoration is dike removal or breaching. Once
saltwater influence has been restored to diked wetlands, natural processes are initiated that
eventually lead to enhanced habitat value (Coastal Resources Alliance 2007).

Key ecosystem processes are changed when saltwater influence is restored including tidal
hydrology, cycling of organic matter, and sediment movements. New off-channel habitat will
be available to fish. Organic nutrients will be added. New plant communities will grow and
make organic matter and prey items available (Coastal Resources Alliance 2007).

Breaching or removing dikes would restore valuable salt marsh habitat which is considered
one of the most productive ecosystems in the world.

Willapa NWR has previously pursued tidal restoration on other refuge properties
(Headquarters, areas near the Bear River, and Long Island). The Refuge has approximately
638.1 acres of former tideland located in the South Bay, which is cut off from the bay by dikes
and tide gates. These areas can be returned to estuarine habitat and improve the Refuge’s
value to waterfowl and native wildlife species. Restoring tidal influence would allow a
recovery that will reflect the historical salt marsh habitat. Plan outlined in Appendix O.

2.4.3 Goal 3. Protect, maintain, and restore freshwater habitats historically
characteristic of the southwest Washington coastal region for the benefit of
migratory birds, salmonids, amphibians, mussels, lamprey, and a diverse
assemblage of other native species.

Objective 2.4.3.1 Protect and Maintain Riverine Habitats

Protect and maintain 27 miles of riverine habitats containing characteristics that represent the
historical landscape. A riverine system includes all wetlands and deepwater habitats contained
within a channel, with two exceptions: 1) wetlands dominated by trees, shrubs, persistent
emergents, emergent mosses, or lichens, and 2) habitats with water containing ocean-derived
salts in excess of 0.5% (Cowardin et al. 1979). Riverine systems containing salmonid habitat
are characterized by (Knutson and Naef 1997; Kondolf and Wolman 1993; Laufle et al. 1986;
USFWS 2004a):

1) Periodic flooding with flooding energy variable depending on location of stream/river

in landscape.

2) Perennial water flows.

3) Barrier-free passage for fish.

4) At least one piece of large woody debris per channel width.

5) Pool-to-riffle ratio of 1:1.

6) Abundance of spawning gravel (6-128 mm) for salmonids.

7) Low amounts of fine sediments.

8) Cool temperatures (<73°F) with preferred temperature range (40°F-58°F).

9) Dissolved oxygen levels >5 parts per million.

10) Intact riparian corridor providing stream surface shade of 60%-80%.
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Alternatives Alt. 1 | Alt.2 | Alt. 3
Miles to Achieve the Objective 27 27 27
Strategies for Achieving the Objective

A. Use appropriate IPM techniques including mechanical, physical,

biological, and chemical methods (see Appendix H) to control v v v
invasive or undesirable plant species.

B. Protect and promote natural processes that create and maintain v v v
aquatic habitats.

Rationale:

An estimated 50%-90% of streams in the state of Washington are in a degraded state (Knutson
and Naef 1997).

Rivers and streams in the Willapa NWR support runs of anadromous fish such as chum, coho
and Chinook salmon, and cutthroat trout. River and stream channels provide migration
pathways for adult anadromous fish traveling to spawning grounds and juveniles traveling to
the estuary and/or Pacific Ocean.

Land use activities have impacted wildlife habitat values in and along rivers and streams in the
Willapa Bay watershed. Historical stream processes in many areas have been altered. There
has been a loss of connectivity to the estuary due to highway and dike construction.
Hydrological regimes have been altered, fish passage barriers exist, there are water quality
issues, and exotic species are present. There is a need to protect and maintain ecological
processes and functions in streams and associated habitat. Positive effects of healthy streams
include enhanced nutrient production and cycling, improved water quality, and support of a
diverse riparian and estuarine plant and wildlife community. Optimal stream habitat provides
protective cover, improved forage, and structural diversity that results in formation of in-
stream riffles and pools for anadromous fish but will also benefit other stream-dependent
wildlife species, including rare amphibian species and invertebrates, such as mollusks, and a
large variety of aquatic insects (USFWS 2003a).

Objective 2.4.3.2 Restore Riverine Habitats

Conduct restoration activities within various reaches of the 27 miles of riverine habitat that
mimic or promote natural processes that create and maintain aquatic habitat conditions
representative of the historical landscape. Riverine systems containing salmonid habitat are
characterized by:

1) Periodic flooding with flooding energy variable depending on location of stream/river
in landscape.

2) Perennial water flows.

3) Barrier-free passage for fish.

4) At least one piece of large woody debris per channel width.

5) Pool-to-riffle ratio of 1:1.

6) Abundance of spawning gravel (6-128 mm) for salmonids.

7) Low amounts of fine sediments.

8) Cool temperatures (<73°F) with preferred temperature range (40°F-58°F).

9) Well-oxygenated water, with dissolved oxygen levels >5 parts per million.

10) Intact riparian corridor providing stream surface shade of 60%-80%.
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Restoration may include re-establishment or enhancement of native stream-dependent species
in their historical habitat. This may occur in some instances where native populations are
extirpated or depauperate.

Alternatives Alt.1 | Alt.2 | Alt. 3
Stream Miles Restored and Maintained. 27 27 27
Strategies for Achieving the Objective

A. Use appropriate IPM techniques including mechanical,

physical, biological, and chemical methods (see Appendix H) to v v v
control invasive or undesirable plant species.

B. Compile watershed assessments. v v v
C. Re-establish large woody debris to mimic historical stream v v v
complexities.

D. Removal of fish passage barriers. v v v
E. Use of stream restoration techniques (reconnect historic

channels, riparian plantings, placement of large woody debris, v v v
etc.) as appropriate to improve stream conditions.

Rationale:

Stream restoration techniques will be used to maximize healthy stream characteristics.
Because an estimated 50%-90% of streams in the state of Washington are in a degraded state,
stream restoration is appropriate (Knutson and Naef 1997).

Rivers and streams in the Willapa NWR support declining runs of anadromous fish such as
chum, coho and Chinook salmon, and cutthroat trout. Barriers to fish passage and previous
land management practices throughout the Willapa area have contributed to the decline of fish
runs in Willapa Bay.

Land use activities have also impacted other wildlife habitat values along refuge streams.
Historical stream processes in many areas of the Refuge have been altered. Wood in many of
the streams has previously been removed by early logging practices and “stream cleaning”
efforts. In addition, the important components of gravel beds suitable for anadromous fish
spawning as well as riparian vegetation have previously been compromised. In some areas,
fish passage barriers are present. There is a need to restore historic ecological processes and
functions in refuge streams and associated habitat. Positive effects of restoration efforts would
include enhanced nutrient production and cycling, improved water quality and support of a
diverse riparian and estuarine plant and wildlife community. Restored stream habitats would
provide protective cover, improved forage, and structural diversity that results in formation of
in-stream riffles and pools for anadromous fish but would also benefit other stream-dependent
wildlife species, including rare amphibian species and invertebrates such as mollusks and a
large variety of aquatic insects (USFWS 2003a).

Re-establishment or enhancement of native stream-dependent species in their historical habitat
may occur in some instances where native populations are extirpated or depauperate.
Emphasis will be placed on restoring all native fauna to suitable habitat in refuge streams
where previous detrimental land use practices have impacted or extirpated healthy salmonid
runs as well as had impacts on other stream-dependent species, such as native mussels and
lamprey.
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Objective 2.4.3.3 Seasonal, Managed Freshwater Wetlands

Annually protect and maintain 17-317 acres of seasonal, managed freshwater wetland habitats
for the benefit of waterbirds, native fish, and native amphibians. These seasonally managed
wetlands will have the following attributes:

1) >40% cover of desirable and native wetland plants and short emergent vegetation (e.g.,

bur-reed, spike rush, water pennywort, smartweed).

2) <5% cover of invasive plant species (e.g., bog loosestrife, tussock).

3) <40% cover of reed canarygrass and undesirable rushes.

4) No bullfrogs.

5) Variable water levels (6 inches to >4 feet).

Alternatives Alt. 1 | Alt.2 | Alt. 3
Acres to Achieve the Objective 317 17 25
Strategies for Achieving the Objective

A. Soil disturbance (e.g., disking) to control undesirable plant v v v
species.

B. Use and maintain infrastructure (e.g., water control structures, v v v
dikes) to maintain appropriate water levels and dewater.

C. Water draw-downs by mid-June or July to promote germination of v v v
native aquatic and desirable moist soil plants and to control bullfrogs.

D. Prolonged flood-up (>1 year) on an annual rotational basis on both v v v
large and small impoundments for habitat management.

E. Use appropriate IPM techniques including mechanical, physical,

biological, and chemical methods (see Appendix H) to control v v v
invasive or undesirable plant species.

F. Remove non-native plant and animal populations as necessary. v v
Rationale:

Freshwater wetlands are important habitat for a variety of migratory and wintering waterfowl,
wading birds, and shorebird species, as well as fish and native amphibians.

Active management (which includes draw-downs and mechanical/chemical methods) ensures
that these areas do not become dominated by invasive plants such as reed canarygrass and
common rush (tussock). Desirable wetland plant species such as spike rush, smartweed and
bur-reed are maintained by proper application and timing of draw-downs and flood-ups.

Managed wetlands provide breeding habitat for native amphibians such as red-legged frogs,
Pacific chorus (tree) frogs, and a variety of native salamanders. Proper timing of draw-downs
also allows control of non-native bullfrog populations.

Managed freshwater wetlands currently occur on the Tarlatt, Riekkola, Porter Point, and Lewis
units. Under Objectives 2.4.2.2.,2.4.2.4., 2.4.2.6 the acreage of managed freshwater wetlands
in the Porter Point, Lewis, and Riekkola units would be reduced due to restoration of estuarine
open water, intertidal mudflat, and salt marsh habitat which represent the historical condition
of these areas. Due to reduction in the amount of managed freshwater wetlands under
Alternatives 2 and 3, problem non-native species such as reed canarygrass, bullfrogs, and
nutria would be naturally reduced/eliminated due to loss of habitat in the conversion of
managed freshwater wetlands to estuarine habitat. Managed freshwater wetlands would remain
at the Tarlatt Unit.
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Objective 2.4.3.4 Permanent/Semi-permanent Natural Freshwater Wetlands (Includes

Beaver Ponds and Interdunal Wetlands)

Annually protect and maintain 610 acres of permanent and semi-permanent, naturally
occurring freshwater wetlands (includes beaver ponds and interdunal wetlands) for the benefit
of beaver, salmonids (beaver ponds), waterfowl, other waterbirds, landbirds, raptors, and
native amphibians. These naturally occurring wetlands are characterized by the following
plant communities:

1) Submergents (e.g., pondweeds) in open water (beaver ponds).

2) Desirable and native wetland plants and emergent vegetation (e.g., bur-reed, spike rush,
water pennywort, slough sedge, creeping spearwort, cinquefoil and smartweed).

3) Willow shrubs.

Alternatives Alt. 1 | Alt.2 | Alt. 3
Acres to Achieve the Objective 610 610 610
Strategies for Achieving the Objective

A. Use appropriate IPM techniques including mechanical, physical,

biological, and chemical methods (see Appendix H) to control v v v
invasive or undesirable plant species.

B. Protect and promote natural processes to maintain wetlands. v v v
Rationale:

Permanent and semi-permanent natural freshwater wetlands are important habitat for a variety
of wildlife.

Beaver ponds often contain snags standing in open water. These snags are important nesting
habitat for wood ducks, tree swallows, and woodpeckers. They are also used as hunting
perches by a variety of raptors.

Cutthroat trout make extensive use of beaver ponds for overwintering and feeding (Johnson
et.al. 1999), and coho often use these areas as winter habitat (Narver 1978 in McMahon 1983).
Beaver ponds on Willapa NWR streams provide winter habitat for both juvenile cutthroat and
coho. Maintaining beaver ponds on these streams should benefit cutthroat and coho by
providing winter habitat as well as rearing and feeding areas (USFWS 2004a).

At Leadbetter Point the deflation plain and dune trough communities containing semi-
permanent natural wetlands are of relatively high ecological integrity when compared to what
remains of these habitats in Washington. Pockets of native plants in these areas are considered
significant (Caicco 1989). Waterfowl, waterbirds, songbirds, and native amphibians use these
wetlands.
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2.4.4 Goal 4. Protect, maintain, and restore coastal beach and dune habitats

historically characteristic of the southwest Washington coastal region for the
benefit of the western snowy plover, streaked horned lark, pink sandverbena,
Oregon silverspot butterfly, and a diverse assemblage of other native species.

Objective 2.4.4.1 Protect and Maintain Coastal Dune Ecosystem

Protect and maintain 1,581 acres of coastal dune habitat (Leadbetter Point Unit excluding
wetlands). Coastal dune habitat will be maintained where appropriate for the western snowy
plover, streaked horned lark, and pink sandverbena. Coastal dune habitat suitable for these
species will be characterized by the following attributes:

1) Sparsely vegetated habitat with a ground layer dominated by sand.

2) Large areas of open sand with native beach plants, and shell patches/tidal debris
suitable for plover nesting and chick fledging.

3) Presence of native beach plants including pink sandverbena (4Abronia umbellate
brevifloria), beach morning glory (Convolvulus soldanella), gray beach pea (Lathyrus
Jjaponicus), and a native dune grass (Leymus mollis).

4) Beach or dune habitat free of introduced beach grasses (4dmmophila spp.)

Alternatives Alt.1 | Alt. 2 | Alt. 3

Acres to Achieve the Objective 1,581 | 1,581 | 1,581

Strategies for Achieving the Objective

A. Use appropriate IPM techniques including mechanical, physical,

biological, and chemical methods (see Appendix H) to control v v v
invasive or undesirable plant species.

B. Protect and promote natural processes. v v v
C. Propagation and planting/broadcast seeding native plant species. v v v
Rationale:

Within approximately 1,581 acres of the coastal dune ecosystem, the Refuge has currently
restored and maintained 121 acres. Up to an additional 229 acres of coastal dune habitat
would be restored for plover nesting. Extensive areas (throughout the Pacific coastline and the
Refuge) of formerly open or sparsely vegetated coastal dune habitat continue to be invaded by
exotic beach grasses including introduced American beachgrass (Ammophila breviligulata) and
European beachgrass (Ammophila arenaria). These grasses out-compete native vegetation,
alter the dune ecosystem and form dense stands that reduce the amount and quality of nesting
habitat for native wildlife, including the western snowy plover and streaked horned lark. The
invasion of Ammophila has caused a dramatic reduction of coastal native plants and is a
primary threat to pink sandverbena.

The western snowy plover relies heavily on coastal beaches from southern Washington to Baja
California for food, shelter, and raising its young. The Pacific Coast populations of this
species have been declining dramatically because of substantial habitat loss related to
industrial, urban and recreational development, human disturbance, and encroachment of
invasive plants. The coastal population of western snowy plover was listed as threatened by
the USFWS in 1993 (USFWS 1993). It is listed as endangered by the State of Washington.
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The Leadbetter Point Unit is one of the northernmost breeding sites for the western snowy
plover on the Pacific Coast and is the largest and most significant snowy plover nesting area in
Washington. The western snowy plover is listed as a resource of concern (see section 2.4.6.1)
under the following documents: Northern Pacific coast regional shorebird management plan—
U.S. Shorebird Conservation Plan (Drut and Buchanan 2000), Endangered and threatened
wildlife and plants; determination of threatened status for the Pacific Coast populations of the
western snowy plover (USFWS 1993), Policy on maintaining the biological integrity, diversity
and environmental health of the national wildlife refuge system (USFWS 2001b), The U.S.
Fish and Wildlife Service’s focal species strategy for migratory birds (USFWS 2005b),
Recovery Plan for the Pacific Coast Population of the Western Snowy Plover (Charadrius
alexandrinus nivosus) (USFWS 2007a), Washington state recovery plan for the snowy plover
(WDFW 1995), Washington’s comprehensive wildlife conservation strategy (WDFW 2005),
State of Washington Natural Heritage Plan 2005 Update (WDNR 2005), and State of
Washington Natural Heritage Program Information Systems (WDNR 2007).

The streaked horned lark is a candidate species for Federal listing under the ESA, an
endangered species in Washington State under the Washington Endangered Species Act, and a
priority species for conservation by Oregon-Washington Partners in Flight. Lark nesting
habitat is low, sparse vegetation with an abundance of bare ground. The Range-wide Streaked
Horned Lark (Eremophila alpestris strigata) Assessment and Preliminary Conservation
Strategy (Pearson et al. 2005) prioritizes control of invasive beach grasses at coastal breeding
sites. The streaked horned lark is likely to become extinct in Washington unless additional
nesting areas are established and protected (WDFW 2005).

The streaked horned lark is listed as a resource of concern under the following documents:
Conservation strategy for landbirds in lowlands and valleys of western Oregon and
Washington. Oregon-Washington Partners in Flight (Altman 2000), Policy on maintaining the
biological integrity, diversity and environmental health of the national wildlife refuge system
(USFWS 2001b), Birds of conservation concern (USFWS 2002a), Washington’s
comprehensive wildlife conservation strategy (WDFW 2005), Range-wide Streaked Horned
Lark Assessment and Preliminary Conservation Strategy (Pearson et al. 2005), State of
Washington Natural Heritage Plan 2005 Update (WDNR 2005), and State of Washington
Natural Heritage Program Information Systems (WDNR 2007).

A habitat restoration area to create nesting habitat for the western snowy plover was initiated
in 2002 and currently supports the only known population of pink sandverbena in Washington
State. This plant species was thought to be extirpated in the state (Federal species of concern,
Washington State endangered species).

The pink sandverbena is listed as a resource of concern under the following documents:
Policy on maintaining the biological integrity, diversity and environmental health of the
national wildlife refuge system (USFWS 2001b), State of Washington Natural Heritage Plan
2005 Update (WDNR 2005), and State of Washington Natural Heritage Program Information
Systems (WDNR 2007).

A long-term goal is to protect and maintain the native coastal dune ecosystem at Leadbetter
Point. Recovery needs of the western snowy plover, streaked horned lark, and pink
sandverbena are all directly supported by protecting and maintaining coastal dune habitat.
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Objective 2.4.4.2 Restore Coastal Dune Ecosystem

Restore up to 229 acres of coastal dune habitat and the native species it supports, especially for
the western snowy plover, streaked horned lark, and pink sandverbena. Historically, coastal
dunes were characterized by:

1) Sparsely vegetated habitat with a ground layer dominated by sand.

2) Large areas of open sand with native beach plants, and shell patches/tidal debris
suitable for plover nesting and chick fledging.

3) Native beach plants including pink sandverbena, beach morning glory, gray beach pea,
and a native dune grass.

4) Beach or dune habitat free of introduced beach grasses (4dmmophila spp.)

Alternatives Alt. 1 | Alt.2 | Alt. 3
Acres of Dune Habitat Restored and Maintained 121 229 229
Strategies for Achieving the Objective

A. Use appropriate IPM techniques including mechanical, physical,

biological, and chemical methods (see Appendix H) to control v v v
invasive or undesirable plant species.

B. Protect and promote natural processes. v v v
C. Use fire suppression techniques (including use of fire-lines, hand

tools, backpack and slip-on water pumps) to prevent catastrophic v v v
wildfire.

D. Seeds will be collected for conservation insurance and placed in v v v
long-term seed storage.

E. Propagation and planting/broadcast seeding of native plant v v v
species.

Rationale:

Within approximately 1,581 acres of the coastal dune ecosystem, the Refuge has currently
restored and maintained 121 acres. Up to an additional 229 acres of coastal dune habitat will
be restored for plover nesting. Extensive areas (throughout the Pacific coastline and the
Refuge) of formerly open or sparsely vegetated coastal dune habitat continue to be invaded by
exotic beach grasses including introduced American beachgrass and European beachgrass.
These grasses out-compete native vegetation, alter the dune ecosystem, and form dense stands
that reduce the amount and quality of nesting habitat for native wildlife, including the western
snowy plover and streaked horned lark. The invasion of Ammophila has caused a dramatic
reduction of coastal native plants and is a primary threat to pink sandverbena.

Western snowy plover numbers have declined along the U.S. Pacific coast due to habitat
degradation and expanding predator populations. One of the most significant causes of habitat
loss for coastal breeding snowy plovers has been the encroachment of introduced beach
grasses. Habitat restoration by removal of beachgrass is recommended in both the Federal
(USFWS 2007a) and Washington State (WDFW 1995) recovery plans for the western snowy
plover. The U.S. National Shorebird Conservation Plan: Northern Pacific Coast Working
Group Regional Management Plan (Drut and Buchanan 2000) also calls for the removal of
Ammophila.
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The western snowy plover relies heavily on coastal beaches from southern Washington to Baja
California for food, shelter, and raising its young. The Pacific Coast populations of this
species have been declining dramatically because of substantial habitat loss related to
industrial, urban and recreational development, human disturbance, and encroachment of
exotic vegetation. On March 5, 1993, the Pacific Coast population of the western snowy
plover was listed as threatened under provisions of the Endangered Species Act of 1973 (16
U.S.C. 1531-1544), as amended (USFWS 1993). It is listed as endangered by the State of
Washington.

The Leadbetter Point Unit of Willapa NWR is one of the northern-most breeding sites for the
western snowy plover on the Pacific Coast. Leadbetter Point is the largest and most significant
snowy plover nesting area in Washington. If Willapa NWR implements predator management
and the plover population increases, then restored suitable habitat at Leadbetter Point would
likely be needed by the growing population.

The western snowy plover is listed as a resource of concern under the following documents:
Northern Pacific coast regional shorebird management plan - U.S. Shorebird Conservation
Plan (Drut and Buchanan 2000), Endangered and threatened wildlife and plants; determination
of threatened status for the Pacific Coast populations of the western snowy plover (USFWS
1993), Policy on maintaining the biological integrity, diversity and environmental health of the
national wildlife refuge system (USFWS 2001b), The U.S. Fish and Wildlife Service’s focal
species strategy for migratory birds. Division of Migratory Bird Management (USFWS
2005b), Recovery Plan for the Pacific Coast Population of the Western Snowy Plover (USFWS
2007a), Washington state recovery plan for the snowy plover (WDFW 1995), Washington’s
comprehensive wildlife conservation strategy (WDFW 2005), State of Washington Natural
Heritage Plan 2005 Update (WDNR 2005), and State of Washington Natural Heritage Program
Information Systems (WDNR 2007).

(For the snowy plover, see also Section 2.4.6.1.)

The streaked horned lark is a candidate species for Federal listing under the ESA, an
endangered species in Washington State under the Washington Endangered Species Act, anda
priority species for conservation by Oregon-Washington Partners in Flight. Lark nesting
habitat is low, sparse vegetation with an abundance of bare ground. The Range-wide Streaked
Horned Lark Assessment and Preliminary Conservation Strategy (Pearson et al. 2005)
prioritizes control of invasive beach grasses at coastal breeding sites. The streaked horned lark
is likely to become extinct in Washington unless additional nesting areas are established and
protected (WDFW 2005).

The streaked horned lark is listed as a resource of concern under the following documents:
Conservation strategy for landbirds in lowlands and valleys of western Oregon and
Washington. Oregon-Washington Partners in Flight (Altman 2000), Policy on maintaining the
biological integrity, diversity and environmental health of the national wildlife refuge system
(USFWS 2001b), Birds of conservation concern (USFWS 2002a), Washington’s
comprehensive wildlife conservation strategy (WDFW 2005), Range-wide Streaked Horned
Lark Assessment and Preliminary Conservation Strategy (Pearson et al. 2005), State of
Washington Natural Heritage Plan 2005 Update (WDNR 2005), and State of Washington
Natural Heritage Program Information Systems (WDNR 2007).

2-36 Chapter 2. Alternatives, Goals, Objectives, and Strategies



Willapa National Wildlife Refuge Draft CCP/EIS

The Leadbetter habitat restoration area supports the only known population of pink
sandverbena in Washington State. This plant species was thought to be extirpated in the state
(Federal species of concern, Washington State endangered species). In 2006, it was able to re-
establish itself, from a long-term seed bank, because beachgrass had been removed from the
site. In addition to removing Ammophila, further recovery actions for pink sandverbena
include direct augmentation of the population by collecting seed, propagating individuals in a
greenhouse, and transplanting those individuals back to the restoration area at Leadbetter or by
broadcasting seed. The ultimate goal is to create a self-sustaining verbena population.

The pink sandverbena is listed as a resource of concern under the following documents:
Policy on maintaining the biological integrity, diversity and environmental health of the
national wildlife refuge system (USFWS 2001b), State of Washington Natural Heritage Plan
2005 Update (WDNR 2005), and State of Washington Natural Heritage Program Information
Systems (WDNR 2007).

A long-term goal is to restore additional native coastal dune habitat at Leadbetter Point and
then protect and maintain this habitat. Predation risks to plovers and larks are also expected to
be somewhat alleviated by this action, thus reducing the detection of nests by predators that
may be hunting the edges.

Recovery needs of the western snowy plover, streaked horned lark, and pink sandverbena are
all directly supported by restoring coastal dune habitat.

The current habitat restoration area at Leadbetter Point is approximately 121 acres. Additional
restoration efforts would take place along the fore dunes and outer beach.

2.4.5 Goal 5. Provide short-grass fields (improved pastures) and grasslands
for the benefit of Canada geese, Pacific jumping mouse, and other grassland-
dependent species and restore grasslands for the Oregon silverspot butterfly.

Objective 2.4.5.1 Maintain Short-grass Fields (Improved Pastures)

Annually maintain 33-250 acres of improved short-grass fields (pastures) on the Tarlatt Unit,
providing quality foraging habitat for Canada geese and meeting the life history needs of other
grassland-dependent wildlife. Short-grass fields will be characterized by the following:

1) Short grasses (<4 inch) by October 1.

2) Desirable mix of grasses and grass/legumes (e.g., orchard grass, rye grass, clover,
birdsfoot trefoil, and native forbs).

3) <50% cover of non-palatable/invasive plant species (e.g., reed canarygrass, thistle,
tussock, tall fescue).

Alternatives Alt.1 | Alt. 2 | Alt. 3
Acres to Achieve the Objective 250 33 250
Strategies for Achieving the Objective

A. Mow fields (when grazing livestock is not present) to a height of 4
to 6 inches at least twice per year if feasible. Early mowing in May v v v
is desirable (if fields are dry enough), as is mowing in late
September.
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B. Graze livestock in fenced fields from mid-April to early October.
Use rotational grazing to maintain a vegetation height of 4 to 6 v v
inches.

C. Conduct soil testing. Apply fertilizer and lime as needed to the
fields from May to October (at a time not impacting the grazing v v
livestock with minimal disturbance to migratory birds).
D. Aecrate fields, as needed (approximately every five years). v v

E. Use appropriate IPM techniques including mechanical, physical,
biological, and chemical methods (see Appendix H) to control v v v
invasive or undesirable plant species.
F. As needed (1-5 years), inter-seed grass with desirable grass/pasture v v
mix.
Rationale:
Canada geese (i.e., dusky, westerns, cackling) use the Refuge and forage exclusively in short-
grass fields and marshes. It is important to maintain grass in a short, immature growth form by
repeated mowing or livestock grazing during the growing season prior to arrival of migrating
waterfowl. Once grass matures, it becomes coarse, much less digestible, and has less protein.

Mammals (elk, deer, bear, coyote, etc.) use the short-grass fields as foraging areas and/or travel
routes to adjacent lands. Smaller mammals (voles, mice, etc.) thrive in short-grass fields.
These smaller mammals serve as prey for raptors such as red-tailed hawks, northern harriers,
American kestrels, and various species of owls, all of which use the short-grass fields as
foraging grounds. Other songbird and shorebird species will use short-grass fields.

Objective 2.4.5.2 Restore Grasslands

Restore up to 33 acres of grassland habitat especially for the federally threatened Oregon
silverspot butterfly and for a variety of other grassland-dependent species. Grassland habitat
for the Oregon silverspot butterfly has the following attributes:

Dominant plant species:
1) red fescue
2) tufted hairgrass
3) early blue violet (host plant for the Oregon silverspot butterfly caterpillar) in
patches of 25-35 violets per square meter

Five native nectar plants at a density of no fewer than five flowering stems per square
meter. Species include: pearly everlasting, yarrow, California aster, dune goldenrod, and
dune thistle.

Alternatives Alt. 1 | Alt.2 | Alt. 3
Acres to Achieve the Objective 0 33 33
Strategies for Achieving the Objective

A. Utilize appropriate IPM techniques including mechanical,
physical, biological, and chemical methods (see Appendix H) to v v
control invasive or undesirable plant species.
B. Use nurseries to raise plant stock.

C. Transplant native grasses and forbs.

AN
AN
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D. Direct seeding of native grasses and forbs. v 4

E. Maintain partnerships to restore habitat suitable for the Oregon v v
silverspot butterfly.

F. Private lands biologist position will assist private landowners
interested in pursuing management actions that support resources in v v
this objective.
Rationale:
Suitable areas on the Refuge would serve as the focal point for restoration projects to create
habitat for the Oregon silverspot butterfly (currently extirpated in Washington state). These
areas would be managed long-term to maintain native, early successional grassland
communities. The habitat needs of both larval and adult Oregon silverspot butterflies would
be met. Habitat management and restoration efforts would provide early blue violet (larval
host plant) and promote abundance, provide a minimum of five native nectar species dispersed
abundantly throughout the habitat, flowering throughout the entire flight period, and reduce
the abundance of invasive non-native plant species (USFWS 2001a). Creation of an
appropriate number of acres of high quality habitat would allow reintroduction of this species
to occur on the Refuge.

Mammals (elk, deer, bear, coyote, etc.) use grasslands as foraging areas and/or travel routes to
adjacent lands. Smaller mammals (voles, mice, etc.) thrive in grasslands. These smaller
mammals serve as prey for raptors such as red-tailed hawks, northern harriers, American
kestrels, and various species of owls, all of which ue grasslands as foraging grounds. Other
songbird and shorebird species will use grasslands.

For the Oregon silverspot butterfly, invasion by exotic species, natural succession, fire
suppression, and land development have resulted in loss and modification of the species’
habitat. Land use practices have altered disturbance regimes needed to maintain existing
habitats and create new habitats for species expansion. (For the Oregon silverspot butterfly,
see also Section 2.4.6.2.)

2.4.6 Goal 6. Promote the recovery of federally threatened and endangered as
well as Federal candidate and state-listed species.

Objective 2.4.6.1 Western Snowy Plover (Threatened)

Contribute to the recovery of the western snowy plover by protecting and maintaining a five-
year average population of 40 breeding pairs of western snowy plovers producing >1.0 fledged
chick per male on the Refuge at Leadbetter Point Unit. Ensure long-term protection and
management of breeding, wintering, and migration areas to maintain the subpopulation sizes
and average productivity; see also Section 2.4.4.1 (Protect and Maintain Coastal Dune
Ecosystem) and Section 2.4.4.2 (Restore Coastal Dunes).

Alternatives Alt. 1 | Alt.2 | Alt. 3
Strategies Applied to Achieve Objective

A. Monitor western snowy plover breeding and wintering v v v
populations.
B. Monitor western snowy plover breeding productivity. v v v
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C. Research actions as needed. v v v

D. Seasonal beach closures and symbolic fencing. v v v

E. Install predator exclosures (type of cage) for nest protection v v v

from predators.

F. As necessary, manage specific avian and/or mammalian Avianand | Avian
. . . mammalian | predator

predators on a seasonal basis during nesting season. predator | control

control only

G. In cooperation with WDFW, manage disturbance to nesting

western snowy plover, and implement a regulated permit-only elk v v

hunt for the Leadbetter Unit.

H. Annually coordinate western snowy plover monitoring with v v v

Leadbetter State Park management.

I. Limit and manage human disturbance to nesting western snowy
plover by providing a law enforcement presence and educational v v v
resources.

Rationale:

The western snowy plover relies heavily on coastal beaches from southern Washington to Baja
California, Mexico for food, shelter, and raising its young. The Pacific Coast populations of
this species have been declining dramatically because of substantial habitat loss related to
industrial, urban and recreational development, human disturbance, encroachment of exotic
vegetation, and the expansion of predator populations. On March 5, 1993, the Pacific Coast
population of the western snowy plover was listed as threatened under provisions of the
Endangered Species Act of 1973 (1 6U.S.C. 1531-1544), as amended (USFWS 1993).
Recovery plans were developed by state and Federal governments to protect this population
and its habitat with the ultimate goal of full recovery of the species.

The strategies outlined to achieve this objective are consistent with the goals of the Recovery
Plan for Western Snowy Plover, Pacific Coast Population (USFWS 2007a) and the Washington
State Recovery Plan for the Snowy Plover (WDFW 1995).

Federal recovery plan recovery criteria for Washington and Oregon (recovery unit): 1)
250 breeding adults, 2) A yearly average of productivity of at least one fledged chick per male
has been maintained in each recovery unit in the last five years prior to delisting, 3)
Mechanisms have been developed and implemented to ensure long-term protection and
management of breeding, wintering and migration areas to maintain the subpopulation sizes
and average productivity specific in 1) and 2) (USFWS 2007a).

State recovery plan recovery criteria for the state of Washington: The snowy plover will
be considered for down-listing to threatened status when the state supports a four-year average
of at least 25 pairs, fledging at least one young per pair per year, at two or more nesting areas
with secure habitat. Delisting will be considered when the average population reaches 40
breeding pairs at three or more secure nesting areas (WDFW 1995).

The states of Washington and Oregon are considered a combined recovery unit for the
purposes of recovery planning. The Leadbetter Point Unit (see Maps 5-7) is one of the
northern-most breeding sites for the western snowy plover on the Pacific Coast. Leadbetter
Point is the largest and most significant western snowy plover nesting area in Washington.
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The Refuge has recently restored and maintained 121 acres of degraded dune habitat with the
primary purpose to enhance the opportunity for the nesting success of these birds. This habitat
restoration project for the western snowy plover is discussed in Section 4.9.2 and is further
supported in Section 2.4.4.1 (Protect and Maintain Coastal Dune Ecosystem) and Section
2.4.4.2 (Restore Coastal Dunes). During the past four years the Refuge has annually supported
approximately 30 breeding adults (95% Confidence Interval = 11-49). The resulting statewide
estimated fledgling success rate is 0.71 young fledged per adult male. Further details can be
found in Section 4.9.2.

The primary threats to the snowy plover population on the Refuge at Leadbetter Point are
habitat degradation caused by human disturbance, introduced non-native beachgrass
(Ammophila spp.), and predators (USFWS 2007a). Additional disturbance and threats to the
Western snowy plover nesting habitat and potentially individual nests on the Refuge includes
an expanding elk population; herds of elk frequently feed on native and non-native plants and
grasses within the dune habitat that supports the western snowy plover nesting. Elk have been
observed to flush plovers from their nests and cause nest abandonment, and they have
damaged exclosures (nest cages) that refuge staff place around the eggs/nests to protect them
from predators. However, the most direct losses of nests and chicks are due to predation,
particularly by crows and ravens, resulting in poor hatching and fledging success on the
Refuge.

The Western Snowy Plover is listed as a resource of concern under the following documents:
Northern Pacific Coast Regional Shorebird Management Plan - U.S. Shorebird Conservation
Plan (Drut and Buchanan 2000), Endangered and threatened wildlife and plants;
determination of threatened status for the Pacific Coast populations of the western snowy
plover (USFWS 1993), Policy on maintaining the biological integrity, diversity and
environmental health of the national wildlife refuge system (USFWS 2001b), The U.S. Fish
and Wildlife Service’s focal species strategy for migratory birds. Division of Migratory Bird
Management (USFWS 2005b), Recovery Plan for the Pacific Coast Population of the Western
Snowy Plover (USFWS 2007a), Washington state recovery plan for the snowy plover (WDFW
1995), Washington’s comprehensive wildlife conservation strategy (WDFW 2005), State of
Washington Natural Heritage Plan 2005 Update (WDNR 2005), and State of Washington
Natural Heritage Program Information Systems (WDNR 2007.

In Oregon, lethal predator control has occurred for many years with impressive results in
increasing snowy plover productivity. The Refuge would pursue the feasibility of a predator
control program targeting specific avian and mammalian predators (see Appendix L, Predator
Management Plan).

Objective 2.4.6.2 Oregon Silverspot Butterfly (Threatened; Extirpated from Washington

State)
Establish one or more healthy, sustainable populations of the Oregon silverspot butterfly.
e 200 to 500 butterflies for at least 10 years.

Alternatives Alt.1 | Alt. 2 | Alt. 3
Strategies for Achieving the Objective

A. Implement strategies under Objective 2.4.5.3 to improve grassland | v v
habitat, expanding as needed to meet recovery population goals.
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B. Partner with various entities as appropriate (i.e., Oregon Zoo,
WDFW, Leadbetter State Park, Xerces Society, USFWS Ecological
Services, and Willapa Refuge Friends) to establish larval host v v v
plant/adult nectar plant populations and reintroduce butterfly
populations.

C. Release larvae and/or adult butterflies when an appropriate v v
amount of high-quality habitat has been established.
Rationale:

The federally threatened Oregon silverspot butterfly previously inhabited coastal habitat from
northern California to southern Washington. It is now extirpated from Washington State and
found only on a few sites in California and Oregon. No Oregon silverspot butterflies have
been documented on the Long Beach Peninsula since 1990 (USFWS 2001a). The Oregon
silverspot butterfly is state listed as endangered in Washington.

For the Oregon silverspot butterfly, invasion by exotic species, natural succession, fire
suppression, and land development have resulted in loss and modification of the species’
habitat. The Oregon silverspot inhabits a few areas south of the Refuge located in coastal areas
of Oregon.

The Willapa Refuge would identify the appropriate sites within the Refuge and work with
partners to establish sustainable populations of the larval host plant, early blue violet (Viola
adunca), and adult nectaring plants. Maintaining partnerships is critically important to build
and maintain a successful long lasting effort for the reintroduction of this species to
Washington State.

The Refuge would establish high-quality butterfly habitat, meeting the needs of both larval and
adult butterflies, to support a reintroduction effort. Prior to any reintroduction efforts of the
butterfly suitable grassland habitat as described in Section.2.4.5.2 would be fully restored.

Recovery criteria (local area only): Delisting can be considered when all of the following
conditions have been met:

1) At least one viable Oregon silverspot butterfly population exists in protected habitat in
the following areas: Long Beach Peninsula, Washington, and Clatsop Plains, Oregon.

2) Habitats are managed long-term to maintain and restore native, early successional
grassland plant communities.

3) This includes developing a management plan.

4) Each population site supports a minimum viable population of 200 to 500 butterflies
for at least ten consecutive years.

The refuge will work toward establishing one or more healthy sustainable populations of
Oregon silverspot butterfly by meeting recovery goals as outlined in the Federal recovery plan
(USFWS 2001a).

The Oregon silverspot butterfly is listed as a resource of concern under the following
documents: Policy on maintaining the biological integrity, diversity and environmental health
of the national wildlife refuge system (USFWS 2001b), Washington’s comprehensive wildlife
conservation strategy (WDFW 2005), Olympic-Willapa Hills Wildlife Area Management Plan
(WDFW 2006), State of Washington Natural Heritage Plan 2005 Update (WDNR 2005), and
State of Washington Natural Heritage Program Information Systems (WDNR 2007).
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2.4.7 Goal 7. Gather scientific information (inventories, monitoring, research,
assessments, and studies) in support of adaptive management decisions on the
Refuge under Goals 1 through 6.

Objective 2.4.7.1 Scientific Information

Conduct high-priority inventory and monitoring (survey) activities as well as research,
assessments, and studies to enhance endangered and threatened species protection and
recovery as well as habitat management and restoration activities. The gathering of scientific
information will assist in evaluating resource management and public use activities to facilitate
adaptive management and contribute to the enhancement, protection, use, preservation and
management of wildlife populations and their habitats on and off refuge lands. Specifically,
they can be used to evaluate achievement of resource management objectives identified under
Goals 1 through 6 in the CCP. These activities have the following attributes:

e Data collection techniques would likely have minimal animal mortality or disturbance
and minimal habitat destruction.

e Minimum number of samples (e.g., water, soils, vegetative litter, plants,
macroinvertebrates, vertebrates) to meet statistical analysis requirements would be
collected for identification and/or experimentation in order to minimize long-term or
cumulative impacts.

e Proper cleaning of investigator equipment and clothing as well as quarantine methods,
where necessary, would minimize the spread or introduction of invasive species.

e Projects will adhere to scientifically defensible protocols for data collection, where
available and applicable.

Alternatives Alt.1 | Alt.2 | Alt. 3
Strategies for Achieving the Objective

A. Maintain both a full-time wildlife biologist and a career seasonal
wildlife biologist at the Refuge to ensure biological information is v v v
gathered and analyzed for species recovery, management actions
and regional/national data needs.

B. Monitor the status of western snowy plover, marbled murrelet,
streaked horned lark, and pink sandverbena, as well as fish, mammal v v v
and priority amphibian and invertebrate species on the Refuge.

C. Continue restoration, maintenance, and monitoring of habitat for
western snowy plover, streaked-horned lark, pink sandverbena, and v v v
marbled murrelet, as well as fish and priority amphibian and
invertebrate species.

D. Monitor priority vegetative habitats on the Refuge.

E. Conduct watershed assessments as needed.

F. Continue to partner with local universities, nongovernmental
organizations, state and local agencies, and others to conduct v v v
research and monitoring activities that will advance the science of
habitat management on refuge lands.

G. Assist state and other Federal efforts as feasible (e.g., range-wide
snowy plover breeding and winter window surveys, mid-winter v v v
brant surveys).

AN
AN
AN

Chapter 2. Alternatives, Goals, Objectives, and Strategies 2-43



Willapa National Wildlife Refuge Draft CCP/EIS

Rationale:

The NWRS Administration Act of 1966, as amended (16 U.S.C. 668dd-ee) requires that the
Service “monitor the status and trends of fish, wildlife, and plants in each refuge.” Surveys
would be used primarily to evaluate resource response to assess progress toward achieving
refuge management objectives (under Goals 1 through 6 in this CCP) derived from the NWRS
mission, refuge purpose(s), and maintenance of biological integrity, diversity, and
environmental health (601 FW 3). Determining resource status and evaluating progress
toward achieving objectives is essential to implementing adaptive management on Department
of Interior lands as required by policy (522 DM 1). Specifically, results of surveys would be
used to refine management strategies, where necessary, over time in order to achieve resource
objectives. Surveys would provide the best available scientific information to promote
transparent decision-making processes for resource management over time on refuge lands.

Inventories, monitoring, research, assessments, and studies are essential to high-quality habitat
and population management. Conducting population surveys for the western snowy plover
and compiling data are critical to evaluate population status and measure progress toward
goals stated in the Recovery Plan. Similarly, other wildlife populations, habitat conditions,
and habitat management practices, including restoration efforts, must be monitored to evaluate
their status and effectiveness. Population trends can be used to evaluate habitat effectiveness
and guide management actions

Refuges must collect site-specific information and conduct defensible research to provide
information for devising, guiding, and adapting management practices. Monitoring habitat
conditions provides valuable support and sound decision-making as applied to refuge resource
management and also contributes to the Service’s ability to modify management practices
(adaptive management). Applied research on the Refuge will help address management issues
and questions, in theory, would result in improved management decisions for the Refuge and
the region. The Refuge has always maintained a close working relationship with several state,
Tribal, and local agencies and universities in order to advance the knowledge base of a variety
of habitats and plant and wildlife species.

Research is valuable for protecting and understanding refuge resources, determining natural
resource components and their interactions, and understanding the consequences of
management actions on the parts and the whole. Research is also necessary for the overall
advancement of science and scientific inquiry. The Refuge and the surrounding area in
conjunction with TNC have been recognized as a premier location to conduct forest restoration
research due to the character of the forest environment.

Applied research by universities and other entities will be encouraged and would help address
management issues and answer questions, allowing an opportunity to improve management
decisions.

Invasive species are a major threat to high quality wildlife habitat, and poses a major problem
in the restoration and recovery of rare and listed species. Efforts would be made to work with
partners as much as possible in a combined effort to pinpoint infestations and plan and
coordinate control efforts both on and off the Refuge.
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2.4.8 Goal 8. Foster a connection between refuge visitors and nature. Visitors
will have the opportunity to participate in safe, quality, wildlife-dependent
recreation activities located throughout Willapa NWR. These activities and
programs include wildlife observation, hunting, fishing, environmental
education, interpretation, and photography.

Objective 2.4.8.1 Wildlife Observation and Photography

Provide visitors with the opportunity for self-guided wildlife observation and photography on
the Leadbetter, Long Island, and Mainland units while limiting the impacts of noise and human
activity to sensitive species and their habitats.

1) Focusing on the major wildlife species and groups of wildlife species, including
wintering waterfowl (ducks, geese, and swans); other migratory birds such as wading
birds; raptors including bald eagles, and neotropical songbirds; elk, deer, bear, etc.

2) Incorporating most of the habitat types found on the Refuge.

3) Emphasize opportunities on Long Island, Tarlatt, Riekkola, and the original
Headquarters Unit on a year-round basis.

4) Directly link opportunities to the environmental education and interpretation programs.

Alternatives Alt. 1 | Alt.2 | Alt. 3
Strategies for Achieving the Objective

A. Enhance and maintain opportunities for self-guided wildlife

observation and photography on the Leadbetter, Long Island, and v v v
Mainland Units.

B. Conduct wildlife observation and photography workshops/tours v v v
with Friends group, volunteers, and staff.

C. Maintain one photo observation blind. v v v
D. Work with various partner groups, e.g., Friends and Audubon

Society, and use the Youth Conservation Corps and volunteers to v v v
improve and maintain existing trails.

E. Create a new trail based on the restoration along South Bay and v v
new office/visitor information center design.

F. Create one new wildlife observation site. v
Rationale:

Wildlife observation is the primary visitor activity that occurs on the Refuge. Wildlife/nature
photography promotes public understanding and appreciation for natural resources. The
Refuge will continue to provide high-quality wildlife/nature viewing and photography
opportunities. The program is designed to provide a diversity of wildlife viewing
opportunities in a manner that minimizes disturbance to wildlife and their habitat. Developing
a new trail and observation structure would enhance educational opportunities (associated with
the restoration) highlighting the importance of salt marsh habitat in the South Bay, regionally
and nationally. Wildlife observation opportunities will continue to be provided on the Refuge
by maintaining existing trails and observation sites (Maps 8-10). In addition to the observation
boardwalk (Salmon Art Trail), the Refuge offers visitors a photography blind (Tarlatt Unit) that
may be used on a first-come, first-served basis. Visitors and school groups may request guided
hikes to enhance learning and wildlife/nature observation opportunities on the Refuge.
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Objective 2.4.8.2 Interpretive Trails

Provide up to 3 miles of interpretive trails on the Refuge located on the Headquarters,
Leadbetter Point, and Tarlatt units.

Alternatives Alt. 1 | Alt. 2 | Alt. 3
Miles of Trail to Achieve the Objective 3 4 4
Strategies for Achieving the Objective

A. Establish a 1-mile, year-round trail and observation point on the + 1 + 1
Tarlatt Unit in conjunction with the office and visitor contact center. mile | mile
B. Work with various partner groups, e.g., Friends and Audubon

Society, and use the Youth Conservation Corps and volunteers to v v v
improve existing and develop new trails.

C. Enhance and maintain 11-12 miles of hiking trails. v v v
D. Develop partnerships (hiking groups, friends, volunteers) to v v v
maintain trails.

Rationale:

Interpretive trails are a popular component to the overall public use program on the Refuge.
Trails provide visitors with a designated route of travel to view and learn about the Refuge’s
natural resources, as well as providing protection for sensitive resources through proper
routing and construction techniques. Through publications and signage, visitors would be
encouraged to stay on the trail, and the interpretive messages will educate them as to why. A
new interpretive trail accessing the South Bay in conjunction with the development of a new
office/visitor contact station would highlight the salt marsh habitat and its wildlife. The new
interpretive trail would be designed to be easily traversed by all age groups.

While hiking is not a priority public use of the NWRS, it does support uses such as wildlife
observation, photography, environmental education, and interpretation. Hiking is a popular
public use activity on the Refuge. Refuge units with trails include Long Island, Leadbetter
Point, East Hills (at Teal Slough and Headquarters), and Tarlatt (Maps 8-10).Carefully planned
hiking routes and/or hiking areas, together with use stipulations, can minimize impacts to
wildlife while providing high-quality opportunities to experience and learn about the Refuge.
Identifying parameters for hiking, such as—resource protection needs, seasonal restrictions,
group size limitations, facilities, and visitor information needs—would be an important
component of the trails design/route.

Objective 2.4.8.3 Waterfowl Hunting

Waterfowl hunters of all abilities will have the opportunity to participate in a quality, safe
waterfowl hunt program that provides a variety of waterfowl hunting experiences that:
1) Poses minimal conflict with wildlife/habitat objectives.
2) Poses minimal conflict with other wildlife-dependent recreation activities.
3) Poses minimal conflict with neighboring lands.
4) Is accessible to a broad spectrum of visitors.
5) Promotes stewardship and conservation.
6) Promotes understanding and appreciation of natural resources and USFWS role.
7) Provides reliable/reasonable opportunity to experience wildlife.
8) Uses accessible facilities that blend into landscape.
9) Uses visitor satisfaction to define and evaluate programs.
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Alternatives Alt.1 | Alt.2 | Alt. 3
Acres available to Waterfowl Hunting 2,894 | 6,058 | 5,450
Strategies for Achieving the Objective

A. Maintain Presidential Proclamation closure to hunting. v v v
B. Retain limited regulated goose hunting on the managed pastures v v

of the Riekkola and Tarlatt units (currently two days per week).
C. Maintain limited access hunting in areas of the south Willapa
Bay, Leadbetter Point, Stanley Point, and Porter Point to v v
waterfowl hunting in accordance with state regulations.

D. Limited expansion of hunting in areas of the south Willapa Bay
to waterfowl] hunting in accordance with state regulations v
(excluding the Presidential Proclamation Boundary area) and
concurrently with tidal restoration.

E. Open all areas of the south Willapa Bay to waterfowl and goose

hunting in accordance with state regulations (excluding the v
Presidential Proclamation Boundary area).

F. Construct car-top canoe/boat put-in to access to South Bay from v
Riekkola Unit.

G. Create and enhance signage for changes in hunt programs. v
Rationale:

Hunting is identified as a priority public use by the NWRS Improvement Act, when it is
compatible with National Wildlife Refuge purposes. Public input during the CCP/EIS scoping
period identified waterfowl hunting-related issues that included access, facilities, weapon and
species restrictions, and the quality of information available on waterfowl and general hunting
opportunities.

Through participation in the waterfowl hunt program, hunters would have an opportunity to
learn about and understand the Refuge’s purpose and resource management activities.
Providing opportunities for youth is an important initiative in the USFWS and helps address a
public desire to see more hunting opportunities for youth.

Currently, within the state waterfowl hunting season, the Refuge provides waterfowl hunting
three days per week and goose hunting two days per week. With the completion of the south
Willapa Bay estuarine habitat restoration, the restored salt marsh would be open for waterfowl
and goose hunting opportunities (in accordance with state regulations) eliminating the upland
hunt restrictions.

The Presidential Proclamation Boundary was established in 1937 to set aside a waterfowl and
migratory bird sanctuary in Willapa Bay. This area will remain closed to all waterfowl and
migratory bird hunting activity (Maps 8-10).

All hunting occurring on Willapa National Wildlife Refuge is in accordance with Washington
State regulations.
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Objective 2.4.8.4 Big Game Hunting

Hunters will have the opportunity to participate in a quality, safe big game hunt (elk, deer,
bear) program that provides a variety of hunting experiences. The big game hunt program will:

1) Pose minimal conflict with wildlife/habitat objectives.

2) Pose minimal conflict with other wildlife-dependent recreation activities.

3) Pose minimal conflict with neighboring lands.

4) Be accessible to a broad spectrum of visitors.

5) Promote stewardship and conservation.

6) Promote understanding and appreciation of natural resources and USFWS role.
7) Provide reliable/reasonable opportunity to experience wildlife.

8) Use accessible facilities that blend into landscape.

9) Use visitor satisfaction to define and evaluate programs.

Alternatives Alt. 1 | Alt.2 | Alt. 3
Acres Available to Big Game Hunting 6,999 | 11,380 | 10,326
Strategies for Achieving the Objective

A. Expand potential hunting opportunities as lands are acquired

from willing sellers as outlined in the Land Protection Plan v v
(Appendix A).

B. Expand elk hunting opportunities (permit only) to include a v v
muzzleloader only hunt on the Leadbetter Point Unit.

C. Maintain big game hunt program (elk, deer, bear) on Long v v v
Island and the East Hills Units (Maps 8-10).

D. Create and enhance signage for changes in hunt programs. v v
Rationale:

Recreational hunting (a wildlife-dependent activity) has been identified in the National
Wildlife Refuge System Administration Act, as amended, as a priority public use, provided it is
compatible with the purpose for which the Refuge was established. The Act declares that
compatible wildlife-dependent recreational uses are legitimate and appropriate priority general
public uses of the Refuge System. The six wildlife-dependent recreational uses—hunting,
fishing, wildlife observation and photography, and environmental education and
interpretation—are to receive enhanced consideration in planning and management over all
other general public uses of the Refuge System. When compatible, these wildlife-dependent
recreational uses are to be strongly encouraged. Public input during the CCP/EIS scoping
period identified hunting-related issues that included access, facilities, weapon and species
restrictions, and the quality of information available regarding general hunting opportunities.
Across Washington, elk and deer are increasingly causing damage to private and commercial
property including orchards and landscaping. As a result, there are few, if any places
remaining in the state which are willing to accept relocated elk or deer. In addition, relocation
has proven a costly option and funding is not available for a long-term solution.

Willapa Refuge currently offers existing elk and deer hunting opportunities in the Long Island
Unit and designated portions of the East Hills Units from the Bear River to Teal Slough (Map
8). Proposed elk and deer hunting areas include the upland areas in the South Bay (Lewis,
Porter Point, and Riekkola units and a portion of the Tarlatt Unit); and a proposed regulated
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(permit only) elk hunt on the Leadbetter Point Unit; and any additional lands acquired, would
be open to elk and deer hunting (Maps 9 and 10).

Maintaining and/or expanding existing hunting opportunities on the East Hills Units, the South
Bay Units and the Leadbetter Point Unit to hunting would complement state-permitted hunting
activities locally. Specific species/numbers to be taken and hunting periods would be set by
WDFW to reflect the adjacent areas open to elk and deer hunting. This would resolve
potential problems over the exact position of the refuge boundary that would exist with an
elk/deer hunt closure, and the associated enforcement of relevant laws and regulations.

Objective 2.4.8.5 Fishing

Anglers will have the opportunity to participate for salmon, steelhead, sturgeon, and shellfish
fishing in accordance with state seasons, while minimizing disturbance and impacts to other
resources.

Alternatives Alt. 1 | Alt. 2 | Alt. 3
Strategies for Achieving the Objective
A. Provide access for motorized and non-motorized boats by v v v

maintaining a ramp and providing parking.
B. Maintain refuge portion of Willapa Bay and channel portion of

. ) v v v
Bear River open for fishing.
C. Maintain public clam beds on Long Island. v v v
D. Allow bank fishing from the Wheaton Unit on the Willapa River. v
E. Fishing will be prohibited in all non-tidal refuge streams and v v v

wetlands not mentioned above.
Rationale:

Fishing is identified as a priority public use by the Improvement Act, as long as it is found
compatible with National Wildlife Refuge purposes (Appendix C). Fishing is a popular visitor
activity that occurs on the Refuge. Currently fishing is allowed on Willapa Bay within the
Presidential Proclamation Boundary, accessible by boat. A boat launch facility is provided
along Highway 101 across from the current refuge headquarters.

Clamming is allowed on public tidelands found on the west side Long Island within the
Presidential Proclamation Boundary. Areas identified in the “Recreational Shellfish
Harvesting in Pacific County” booklet are Diamond Point and Pinnacle Rock.

All fishing and clamming activities occurring within the refuge boundary are in accordance
with Washington State fishing/shellfish regulations.

Fishing will continue to be prohibited in all non-tidal refuge streams and wetlands not
mentioned above.

Objective 2.4.8.6 Environmental Education

Provide environmental education opportunities that initiate a sense of wonder and foster a
connection with nature and the Refuge for students both on and off the Refuge annually. A
high-quality program would:

1) Fully support national and state academic learning standards.
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2) Provide interdisciplinary opportunities that link natural resources through all subject
areas.

3) Involve local communities, Friends, volunteers, and other partners.

4) Incorporate the importance of the NWRS and the purpose, goals, and objectives of the
Willapa Complex Refuges.

5) Incorporates current conservation issues and concerns.

6) Provide experiences that are hands-on and integrate the habitats and associated plants,
fish, and wildlife species found on the Refuge.

7) Use various types of facilities including wildlife observation structures, interpretive
exhibits, trails, outdoor classroom shelters, etc.

8) Take place both on and off the Refuge.

9) Involve all three of the Willapa Complex Refuges at varying levels.

10) Be directly linked to wildlife observation and interpretation programs and balanced
within the overall public use program.

Alternatives Alt.1 | Alt. 2 | Alt. 3
Estimated No. of Students/yr 2,500 | 3,000 | 3,000
Strategies for Achieving the Objective

A. Encourage the Friends of the Willapa Refuge and volunteers to v v v
assist with the Refuge’s environmental education program.

B. Increase environmental education emphasis within the Youth v v v

Conservation Corps programs.

C. Work with other Federal, state and county natural resource
agencies, Tribes, nonprofit conservation organizations, and selected
school districts within the local area to help define the specific roles v v v
and responsibilities for providing environmental education
opportunities on the Refuge.

D. Construct a visitor center and office facility that would include v v
indoor/outdoor environmental education facilities.

E. Establish an environmental education specialist position that
would focus specifically on improving the Refuge environmental v v
education program.

F. Develop and provide site-specific materials and tools for
educators’ use both on- and off-site. These materials should include v
information about the NWRS and the unique habitats and associated
fish and wildlife species and management programs on the Refuge.
Rationale:

Environmental education activities can foster an understanding and appreciation for our
natural resources. As such, environmental education is identified as one of the priority public
uses of the NWRS. The Willapa Refuge has an opportunity to provide expanded
environmental education programs for local schools. Students participate primarily from
southwest Washington and northwest Oregon schools. The environmental education program
will focus on integrating environmental concepts and concerns into structured activities on the
Refuge, involving educators, students, and others in first-hand activities that promote
discovery and fact-finding, developing problem-solving skills, and helping students develop
their own ways of personal involvement and action.
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Objective 2.4.8.7 Camping

To facilitate archery hunting, photography, and wildlife-dependent experiences, camping is
available in five designated campgrounds on Long Island. These primitive conditions provide
isolated vistas and an intimacy with nature.

Alternatives Alt.1 | Alt. 2 | Alt. 3
Strategies for Achieving the Objective

A. Maintain five campgrounds with 21 campsites on Long Island. v v v
B. Update and provide brochures, website, and tear sheets with v v v
camping info.

C. Provide trail network from several of the campgrounds to the v v v

Cedar Grove trail.

D. Work with various partner groups, e.g., Friends and Audubon
Society, and use the Youth Conservation Corps and volunteers to v v v
improve/maintain existing trails and campsites.
Rationale:

Public scoping indicated continued demand for camping opportunities on Long Island Unit.

While camping is not a priority public use of the NWRS, on Long Island it does support
wildlife-dependent public uses such as hunting, wildlife observation, photography,
environmental education, and interpretation. Maintaining a camping program is important for
public safety reasons due to the tides and accessibility limits to and from the island.

An appropriate use and compatibility determination have been applied to camping (see
Appendices B and C).

Access to Long Island’s trails and campsites requires some form of watercraft. Motorized and
non-motorized boating (e.g., canoeing, kayaking) is currently constrained due to the tides
(shallowness of the bay at low tides) as well as distance between the boat launch and camping
access points. A main trail down the center of the island provides access to several of the
campsites. Occasionally the refuge staff and volunteers need to maintain and rehabilitate some
of the 21 campsites.

Objective 2.4.8.8 Develop an Administrative/Maintenance and Visitor Facility

Design and build a refuge administrative/maintenance and visitor facility to be constructed
within the life of the CCP.

Alternatives Alt. 1 | Alt.2 | Alt. 3
Strategies for Achieving the Objective

A. Partner with Friends of the Willapa Refuge, TNC, local v v v
community and the State.

B. Locate the new facility on Tarlatt Unit. v v
C. Create a facility recognized as the latest symbol of energy efficient

design in southwest Washington using many partners. Design a v v
facility using effective “green” energy efficient resources.

D. Construct office space for a projected 21 staff. v v
E. Develop approximately 12 acres of refuge lands for v v
administrative, visitor, and maintenance facilities.
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F. Remove proposed headquarters development area from the
wetlands reserve program according to Natural Resources v v
Conservation Science (NRCS) regulations.

G. Move refuge maintenance operations and equipment shop and
storage from three existing sites to consolidate operations at proposed v v
Tarlatt Slough headquarters HQ site.

H. Develop HQ building and site to provide visitor parking for 55
cars and 3 buses, 1 mile of trails; construct an 11,000 sf. office and v v
visitor building, and construct site amenities to serve up to 150,000
visitors per year.

I. Restore current HQ site and dispersed maintenance facilities to
protect, maintain and restore habitats characteristic of the Willapa v v
Bay region for the benefit of migratory birds, salmonids, amphibians,
mussels, lamprey, and a diverse assemblage of other native species.
J. Maintain public access to the Willapa Interpretive Art Trail, v v
parking lot, and public boat ramp on Highway 101
K. Maintain current HQ and Maintenance facilities v
Rationale:

The Refuge has been identified in the Service’s maintenance and management system (MMS)
to receive a new visitor contact station and administrative/maintenance facility. Funding is
expected within the life of the CCP (15 years). This CCP identifies partners, location, and
design elements for the Service’s standardized facility. The current office/maintenance and
visitor contact facility is located along Highway 101. This office building was formerly a
home and was built in late 1930s. A change in location is preferable due to the lack of potable
water, no sanitation service, electrical wiring issues (safety concerns), inadequate fire escape
routes, and visitor access from the highway. Various potential locations were identified for the
facility on the Refuge, yet due to constraints regarding accessibility of utilities and limited
public access, the preferred location was identified on the Tarlatt Unit.

The location of the proposed facilities would have city water and sewage. It is closer to the
population center on the Long Beach Peninsula which would allow greater public access to
Refuge visitor services. The facilities would meet Leadership in Energy and Environmental
Design (LEED) energy conservation and sustainability standards. A site plan combines
creatively-designed visitor facilities with habitat restoration efforts in an attempt to provide the
visitor with a natural and educational experience. Other features of the project include an
outdoor classroom shelter and a new interpretive trail. The interpretive trail would be along an
existing dike road from the new visitor information center to a new observation deck on the
south bay, which would offer unparalleled views of the bay and migratory birds. Overall, the
new facilities location would better serve the community, improve staff productivity, conserve
crucial wildlife habitat, reduce annual operations and maintenance costs, and serve as an
interpretive area for approximately 150,000 annual visitors.
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2.4.9 Goal 9. Protect and preserve the cultural resources of the Refuge for the
benefit of present and future generations.

Objective 2.4.9.1 Cultural Resources

Implement cultural resource education and management programs that meet the requirements
of the NHPA, state education/curriculum needs, consultation, identification, inventory,
evaluation, and protection of all cultural resources.

Alternatives Alt. 1 | Alt.2 | Alt. 3
Strategies for Achieving the Objective

A. Identify archaeological sites that coincide with existing and
planned roads, facilities, public use areas, and habitat projects.
Evaluate threatened and impacted sites for eligibility to the National v v v
Register of Historic Places. Prepare and implement activities to
mitigate impacts to sites as necessary.

B. Evaluate the National Register of Historic Places eligibility of
those archaeological sites that may be impacted by refuge v v v
management activities or erosion.

C. Prepare environmental/cultural education materials for

interpretation displays/exhibits/brochures regarding cultural v v
resources of the Refuge.

D. Protect cultural resource sites through law enforcement patrols. v v v
Rationale:

Interpretation of cultural resources can instill a sense of stewardship among the public and
others who encounter these resources. The goals of the cultural resource education and
interpretive program are: to inspire an appreciation for the Native American culture and
perspective of the cultural resources on the Refuge, relate the connection between cultural
resources and natural resources, and the role of humans in the environment (which is one of
the goals of the NWRS), and inspire an understanding and the conservation of our cultural
heritage, including archaeological sites.

2.4.10 Goal 10. Contribute to the protection of the long-term environmental
health of the Willapa Bay ecosystem.

Objective 2.4.10.1 Refuge Boundary Expansion

Within five years, begin implementing the new Land Protection Plan, recognizing the
prioritized lands which provide habitat for endangered and threatened wildlife and the overall
protection of the Willapa Bay ecosystem.

Alternatives Alt. 1 | Alt. 2 | Alt. 3
Acres to Achieve the Objectives 761 | 4,895 | 6,804
Strategies for Achieving the Objective

A. As funding becomes available, continue to acquire the identified

priority lands from willing sellers through fee, easement, or v v v
agreement.
B. Work with willing sellers within current acquisition boundary. v v v
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C. Work with partners and neighbors to identify, protect, and restore v v v
wildlife resources within the Willapa Bay ecosystem.

D. Provide technical assistance and encourage best management
practices for private land owners on conservation matters, using the v v v
Refuge’s private lands biologist.
E. Work with the county, state, nongovernmental organizations, and v v v
other interested parties to address land protection needs.
F. Divest Shoalwater and Wheaton units of the Refuge. v v

Rationale:

Land use activities have impacted fish and wildlife habitat values in the Willapa Bay area.
Increased pressure from development for residential use as well as timber harvest make
additional protection critical. There is a need to restore and increase the amount of late-
successional forest, freshwater stream habitat, salt marsh, and other habitats currently at risk to
further impacts.

The Refuge contains portions of the typical habitats found in and around Willapa Bay.
However, some of the refuge units are small in size and the ability of the Refuge to provide
landscape-level benefits such as watershed protection and buffers to sensitive habitats are
somewhat compromised.

Acquisition efforts would increase land protection and allow habitat restoration efforts to take
place for federally threatened species, anadromous fish, migratory birds, and other native
wildlife. Efforts to protect and improve forests in the Willapa Bay area would provide habitat
for the marbled murrelet and spotted owl, which are both federally listed as threatened
(However, the spotted owl is currently extirpated from the Refuge.) Long-term protection of
the watershed and water quality would also be provided through these efforts.

Willapa Bay is often described as one of the most pristine water bodies along the western coast
of the United States. Mariculture is a large fishing industry that relies completely on the good
water quality of the bay. In addition to commercial shellfish operations and commercial
fishing, recreational clamming, crabbing, and fishing are also supported by the excellent water
quality and healthy tidelands of Willapa Bay. All are important industries and activities in
Pacific County.

Nonpoint source pollution in the bay may increase and degrade the water quality within the
watershed as lands are cleared and developed with roads and homes constructed. Potential
nutrient loads, sedimentation, concentrations of pollutants, with runoff in the future, may all
contribute and degrade this important ecosystem and its fishery resources.

Recovery efforts regarding the marbled murrelet and spotted owl would best be accomplished
by large contiguous areas of late-successional forest in the Willapa Bay area. (Late-
successional forests are forests in the mature and old-growth age classes). Currently, suitable
late-successional forest habitat in the Willapa Bay area is isolated and highly fragmented. Less
than 1% of the original old-growth forests remain in the 700,000-acre Willapa Bay watershed
(Davis et al. 2009).

Currently, second- and third-growth forests dominate the watershed. According to
recommendations in the Recovery Plan for the Threatened Marbled Murrelet, in order to
maintain a well-distributed marbled murrelet population, recovery efforts should be directed
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toward increasing the size and distribution of marbled murrelet populations between the
southern Olympic Peninsula and the small populations in southwestern Washington. Non-
Federal lands in this area currently provide a limited amount of marbled murrelet nesting
habitat and have the potential to be managed to increase the amount of suitable nesting habitat
in the future (USFWS 1997).

Since 2003, the Willapa Refuge and TNC have been collaborating to restore forests on their
respective properties at a landscape scale, with a focus on marbled murrelet recovery as well as
restoring ecological function to these former commercial forests.

Efforts toward additional protection of the Willapa Bay watershed have been initiated between
a number of entities including the Refuge and TNC, as well as State and County agencies and
private landowners.

2.4.11 Goal 11. Provide support for off-refuge conservation efforts in
southwest Washington in partnership with private landowners, agencies, and
nongovernmental organizations.

Objective 4.11.1 Private Lands Program

Work in partnership with private landowners, nongovernmental organizations, Tribes and other
agencies for voluntary protection, enhancement, and restoration of native habitats and the
associated fish, wildlife, and plants.

Attributes of habitat and wildlife project assistance:
e Occur on lands near or adjacent to the Refuge.
e Provide a connection to active refuge projects.
e Benefit and support the Service’s trust species and programs ( i.e., Birds of
Conservation Significance, Birds of Management Concern).
e Benefit threatened and endangered species.
e Support state wildlife action plans.

Alternatives Alt. 1 | Alt.2 | Alt. 3
Strategies for Achieving the Objective
A. Provide technical assistance and implementation for restoration v v
projects.
B. Provide financial assistance to landowners and organizations. v v
C. Develop and maintain memorandums of understanding (and/or
cooperative agreements) and other agreements with Federal agencies, v v v
Tribes, state, local governments, and private stakeholders to share
equipment, staff, funds, and services.

D. Implement the Partners for Fish and Wildlife Program Strategic v
Plan within the Willapa Bay and lower Columbia River estuary.
Rationale:

The decline of the quantity and quality of wildlife habitat around Willapa Bay has necessitated
looking beyond the refuge boundaries to identify areas for protection and restoration. The
private lands program provides the means to initiate partnerships with diverse groups and
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individuals to complete projects that protect and restore coastal habitats outside of refuge
boundaries. These projects help to restore habitat connectivity and offset increased pressures
from development for residential use as well as timber harvest that have impacted fish and
wildlife habitat values around the Willapa Bay area.

The private lands program provides opportunity to work with willing private landowners,
nongovernmental organizations, and other government agency partners to protect and restore
important wildlife habitat areas on a landscape level. This level of protection and restoration
provides benefits such as watershed protection and buffers to sensitive habitats. Working with
partners in the private lands program enables conservation to be delivered more effectively and
leverage financial and technical resources from other conservation entities including other
governmental agencies, nongovernmental organizations, and private landowners. These
projects would help to enhance the wildlife habitats currently exiting within the boundary of
the Willapa Refuge Complex.

Developing working relationships with landowners in the Willapa Bay area and outside refuge
boundaries provides opportunity to restore and increase the amount of late-successional forest,
freshwater stream habitat, salt marsh, and other habitats currently at risk and at a landscape
level. Focusing on a landscape-scale approach to the protection and restoration of these
unique habitats helps to offset the loss of and reduces the impacts to native habitats that would
negatively affect federally threatened species, anadromous fish, migratory birds, and other
native wildlife. Efforts to protect and improve forests in the Willapa Bay area will provide
habitat for the marbled murrelet and spotted owl which are both listed as threatened under the
Endangered Species Act. (However, the spotted owl is currently extirpated from the area
surrounding Willapa Bay.) Long-term protection of the watersheds and water quality would
also be provided through these partnership efforts.

The Willapa National Wildlife Refuge contains portions of the typical habitats found in and
around Willapa Bay. However, some of the refuge units are small, and the ability of the
Refuge to provide landscape-level benefits such as watershed protection and buffers to
sensitive habitats are somewhat compromised.

Working with private landowners to restore and protect these unique coastal habitats ensures
that protection and restoration is targeted at accomplishing these activities on
watershed/landscape levels. To ensure the success of the private lands program and ultimately
protect and restore habitat essential to the recovery of threatened and endangered wildlife
species partnerships will be developed, projects identified that will enrich existing Refuge
habitat and obtain funding for these projects to be planned, implemented and completed. The
Partners and Coastal Programs enable conservation to be delivered more effectively by
leveraging financial and technical resources from other conservation entities (other
governmental organizations, nongovernmental organizations, and private landowners).

Willapa Bay is often described as one of the most pristine water bodies along the western coast
of the U.S. Mariculture is a large fishing industry which relies completely on good water
quality in the bay. In addition to commercial shellfish operations and commercial fishing,
recreational clamming, crabbing and fishing are also supported by the water quality and
healthy tidelands of Willapa Bay. All are important industries and activities in Pacific County.

Nonpoint source pollution in the bay may increase and degrade the water quality within the
watershed as lands are cleared and developed with roads and homes constructed. Potential
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nutrient loads, sedimentation, concentrations of pollutants, with runoff in the future, may all
contribute and degrade this important ecosystem and its fishery resources.

Recovery efforts regarding the marbled murrelet and spotted owl would best be accomplished
by large contiguous areas of late-successional forest in the Willapa Bay area. (Late-
successional forests are forests in the mature and old-growth age classes). Currently, suitable
late-successional forest habitat in the Willapa Bay area is isolated and highly fragmented. Less
than 1% of the original old-growth forests remain in the 700,000-acre Willapa Bay watershed
(Davis et al. 2009). Currently, second- and third-growth forests dominate the watershed.
According to recommendations in the Recovery Plan for the Threatened Marbled Murrelet, in
order to maintain a well-distributed marbled murrelet population, recovery efforts should be
directed toward increasing the size and distribution of marbled murrelet populations between
the southern Olympic Peninsula and the small populations in southwestern Washington. Non-
Federal lands in this area currently provide a limited amount of marbled murrelet nesting
habitat and have the potential to be managed to increase the amount of suitable nesting habitat
in the future (USFWS 1997).

Since 2003, the Willapa National Wildlife Refuge and TNC have been collaborating to restore
forests on their respective properties at a landscape scale, with a focus on marbled murrelet
recovery as well as restoring ecological function to these former commercial forests.

Efforts toward additional protection of the Willapa Bay watershed have been initiated between
a number of entities including the Refuge and TNC, as well as State and County agencies as
well as private landowners.

Table 2-1. Alternatives Summary Table for the Willapa CCP/EIS

Alternative 1 Alternative 2 Alternative 3
Continue Current Management | Healthy Wildlife Habitats, Partial Restoration of
Theme/Issue Endangered Species and Habitats, Endangered
Biodiversity Gains, Focused Species Gains, Limited
Refuge Expansion, Expanded Refuge Expansion,
Public Use Moderate Public Use
Forest Habitat
Late- Protect and maintain 557 acres of | Same as Alternative 1 Same as Alternative 1
successional existing late-successional Sitka
Sitka spruce spruce forest, while implementing
zone forest forest management techniques

where necessary to accelerate
development of late-successional
conditions in 6,178 acres of
second-growth Sitka spruce forest

Estuarine Habitats

Open water Annually protect and maintain Same as Alternative 1 and Same as Alternative 1
878 acres of open water and increase open water on Lewis,
channel habitat Porter Point, and Riekkola units
to County Road (0.2 acre)
Intertidal flats Annually protect and maintain Same as Alternative 1 and Same as Alternative 1
4,178 acres of intertidal flats increase intertidal flats (11 and increase intertidal
acres) flats (2 acres)
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Alternative 1
Continue Current Management

Alternative 2
Healthy Wildlife Habitats,

Alternative 3
Partial Restoration of

Theme/Issue Endangered Species and Habitats, Endangered
Biodiversity Gains, Focused Species Gains, Limited
Refuge Expansion, Expanded Refuge Expansion,
Public Use Moderate Public Use

Salt marsh Annually protect and maintain Same as Alternative 1 and Same as Alternative 1

1,636 acres of salt marsh

increase salt marsh (749 acres)

and increase salt marsh
(429 acres)

Freshwater Aquatic Habitats

Riverine Protect, maintain and conduct Same as Alternative 1 Same as Alternative 1
restoration activities within the 27
miles of riverine habitats
Wetlands, Annually protect and maintain Annually protect and maintain Annually protect and
seasonally 317 acres of seasonal, managed 17 acres of seasonal, managed maintain 25 acres of
managed freshwater wetland habitats on freshwater wetland on the Tarlatt | seasonal, managed
Tarlatt, Riekkola, Porter Point, Unit freshwater wetland on
and Lewis units Riekkola and Tarlatt
units
Wetlands, Annually protect and maintain Same as Alternative 1 Same as Alternative 1
naturally 610 acres of permanent and semi-
occurring permanent, naturally occurring
freshwater wetlands
Coastal Habitat

Coastal dune

Maintain and protect 1,581 acres
at Leadbetter Point Unit (not
including wetlands)

Same as Alternative 1 and
restore 229 acres

Same as Alternative 2

Upland Field Habitats

Short-grass
fields

Maintain 250 acres of short-grass
fields on Riekkola/Tarlatt units

Restore pasture on the Riekkola
Unit to salt marsh habitat

Same as Alternative 1

Grassland

Maintain 33 acres of grassland
habitat through IPM control at the
Tarlatt Unit

Establish 33 acres of habitat for
Oregon silverspot butterfly at
Tarlatt/Leadbetter Point units

Same as Alternative 2

Federal and State

Listed Species

Western snowy
plover

Protect western snowy plover
and their habitat from nest
predation, human disturbance,
and invasive species

Same as Alternative 1 and avian
and mammalian predator
management as necessary

Same as Alternative 1
and avian predator
management as
necessary

Oregon Current management has limited | Reintroduce Oregon silverspot Same as Alternative 2
silverspot management focus for this butterfly to successful host plant
butterfly species habitat (33acres)
Recreation
Wildlife Maintain opportunities for self- Same as Alternative 1 plus Same as Alternative 1
observation and | guided wildlife observation and expanded opportunities at Tarlatt
photography photography on theLeadbetter Unit, new trail and South Bay

Point, Long Island, and Mainland | observation deck, concurrent

units with tidal restoration
Interpretive Maintain 3 miles of existing Add 1 mile interpretive trail and | Same as Alternative 1
trails interpretive trail South Bay observation deck,

concurrent with tidal restoration
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Alternative 1
Continue Current Management

Alternative 2
Healthy Wildlife Habitats,

Alternative 3
Partial Restoration of

Theme/Issue Endangered Species and Habitats, Endangered
Biodiversity Gains, Focused Species Gains, Limited
Refuge Expansion, Expanded Refuge Expansion,
Public Use Moderate Public Use
Waterfowl Regulated goose hunting on All areas of the Refuge Limited expansion of
hunting Riekkola Unit (currently 2 days (excluding the Presidential hunting on South Bay
per week), Leadbetter Point/ Proclamation Boundary and and regulated goose
Stanley Point (currently 7 days Tarlatt Slough) open in hunting on Riekkola
per week), Porter Point (currently | accordance with state season, Unit, 5450 acres
3 days per/week), 2,894 acres 6058 acres available available
available
Big game Long Island and mainland portion | Same as Alternative 1 plus Same as Alternative 1
hunting of the Refuge (excluding expand elk and deer hunting in plus limited elk and deer

(archery only
on long island)

Headquarters) open

South Bay and permit-only elk
hunt on Leadbetter Point Unit

hunting in South Bay
and regulated elk hunt on
Leadbetter Point.

Fishing Maintain refuge portion of Same as Alternative 1 Same as Alternative 1
Willapa Bay and channel portion
of Bear River open for fishing
Environmental | Maintain current program Same as Alternative 1 with Same as Alternative 1
education and providing on- and off-site increased on-site environmental
Interpretation environmental education and education program with addition
interpretation programs of new visitor facility
Camping Maintain five campgrounds with | Same as Alternative 1 Same as Alternative 1
21 campsites on Long Island
Visitor/admin- Maintain current site and existing | Construct new Same as Alternative 2
istrative and facilities office/maintenance and visitor
maintenance facility at Tarlatt Unit
facility

Cultural Resources

Cultural Protect cultural resource sites Same as Alternative 1 Same as Alternative 1
resource through best management

protection practices

Refuge Boundary Expansion

North Bay Maintain ownership of Cape Divest property Cape Shoalwater | Same as Alternative 2

Shoalwater and Wheaton units

and Wheaton units

Nemah-Naselle

No expansion of refuge
acquisition boundary

Proposed expansion 1,909 acres

Same as Alternative 2

East Hills No expansion of refuge Proposed expansion 4,334 acres | Same as Alternative 2
acquisition boundary
South Bay No expansion of refuge Proposed expansion 561 acres Same as Alternative 2

acquisition boundary
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Map 2. Land Status—Alternative 1
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Map 3. Land Status—Alternative 2
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The back sides of map pages are blank to facilitate map readability.
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Map 4. Land Status—Alternative 3
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Chapter 3. Physical Environment

3.1 Introduction

The Willapa National Wildlife Refuge is located along U.S. Highway 101 extending from the
Naselle River to Bear River and westward to Tarlatt Slough and areas north to Leadbetter Point
and the Shoalwater Bay units. The Refuge encompasses approximately 16,000 acres in the
approved refuge boundary, which includes the Presidential Proclamation Boundary waters in the
south Willapa Bay area.

3.2 Climate

The Refuge has a mild marine climate characterized by moderate temperatures, high humidity,
copious rainfall, and breezy winds. Temperature, wind, and snow fall representative of most of
the Refuge have been historically measured at the U.S. Weather Station at North Head,
Washington, about 14 miles southeast of the Refuge. Other historical climatic parameters, such
as humidity and hourly wind, are measured at the Astoria Airport in Oregon.

Area temperatures are mild. The average annual temperature in areas surrounding Willapa Bay
is 51 degrees Fahrenheit (°F). The annual average maximum and minimum temperatures for the
Long Beach area from 1967 to 2000 were 57.8°F and 47.8°F respectively. Annual precipitation
on the Refuge ranges from 80 to 115 inches and occurs mostly as rain in the winter.
Thunderstorms over the area’s lower elevations occur on four to eight days each year and over
the mountains on seven to 15 days. Damaging hailstorms rarely occur.

Precipitation can be extreme at Willapa Bay. During the driest months of July and August, it is
not unusual for two to four weeks to pass with only a few showers. In the wettest months of
December and January, precipitation is frequently recorded on 20 to 25 days or more each
month. The average annual total precipitation for the Long Beach area from 1967 to 2000 was
82.18 inches. June, July, and August were the driest months in the period 1967 to 2000. The
monthly average precipitation for the Long Beach area from 1967 to 2000 was 3.01 inches in
June, 1.61 inches in July, and 1.78 inches in August. Periodic dry weather conditions in the fall
typically prompt a temporary fire ban to be issued by Pacific County each fall that lasts about
four to eight weeks. During the winter, rainfall is usually of light to moderate intensity and
continuous over a period of time rather than heavy downpours for brief periods. Thunderstorms
are unusual but occur periodically each year in summer. Fog and drizzle occur year round and
often from October through June, particularly on the Long Beach Peninsula. Snowfall occurs
almost yearly with an average of 1.6 inches annually.

Onshore westerly winds from the Pacific Ocean are predominant year round at Willapa Bay. The
average annual wind speed at the airport in Astoria, Oregon is 7.9 miles per hour (mph). Average
monthly wind speeds in Astoria range from 6.8 mph in October to 9.1 mph in December. The
prevailing wind direction in summer is northwest and in winter southwest and west. Drier east
and southeasterly winds are uncommon but occur periodically each year and are often strong.
Strong winds usually accompany annual winter storms, which can result in winds of 40 to 90
mph, with gusts from 65 to over 100 mph. Winter storms often have sustained winds of 40 to 65
mph and gusts that exceed 65 mph. Hurricane force winds (>74 mph) are experienced almost
annually and occasionally produce a recognized hurricane. A hurricane with 120 mph winds
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occurred on October 12, 1962 and a 100 mph wind storm on November 25 of the same year,
resulted in approximately 1 million board feet of timber downed on Long Island (USFWS
2003b).

3.3 Climate Change

A growing body of scientific evidence has emerged demonstrating that the world climate is
changing and that changes in atmospheric composition due to human activity are the drivers for
global warming (Bierbaum et al. 2007; IPCC 2007). Average annual air temperatures on the
earth’s surface have increased by 1.3°F since the mid-nineteenth century. Furthermore, the
increasing trend in global temperatures over the last 50 years is approximately twice the trend of
the previous 50 years. Globally, 11 of 12 years from 1995 to 2006 surface temperatures are the
warmest on record since 1850 (IPCC 2007).

The global climate system, in turn, controls regional and local-scale climate conditions within
the Pacific Northwest (Washington and Oregon). Projected impacts to the region encompassing
the Refuge include changes in seasonal temperatures, precipitation, extreme weather events,
oceanic conditions, and sea level rise.

3.3.1 Projected Temperature Changes

Since 1920, the annual average temperature in the Pacific Northwest has risen 1.5°F (UWCIG
2009). Further, all of the climate change models used in the Intergovernmental Panel on Climate
Change (IPCC) Fourth Assessment Report (AR4) indicates that the future climate would be
warmer than in the past and that the warming rates in the twenty-first century would be greater
than those observed in the twentieth century. Averaged across 20 different climate models, the
annual average temperature within the Pacific Northwest is projected to increase 2.0°F (range of
projections from all models: +1.1°F to +3.3°F) by the 2020s, 3.2°F (range: +1.5°F to +5.2°F)
by the 2040s, and 5.3°F (range: +2.8°F to +9.7°F) by the 2080s, compared with the average
from 1970 to 1999. The rates of warming range from 0.2° F to 1.0°F per decade. Warming is
expected to occur during all seasons with most models projecting the largest temperature
increases in summer (Mote and Salanthe 2009).

3.3.2 Projected Precipitation Changes

Projected changes in annual precipitation vary considerably between climate change models and
therefore are less certain than projected temperature changes (Salanthe et al. 2009). The range of
models analyzed by University of Washington Climate Impacts Group (2009) project average
annual precipitation increases within the Pacific Northwest of 1.3% (range of projections from
all models: -9% to 12%) by the 2020s, 2.3% (range: -11% to 12%) by the 2040s, and 3.8%
(range: -10% to 20%) by the 2080s, compared with the average from 1970 to 1999. Studies of
twentieth-century climate variability suggest, however, that the relatively small trends in
precipitation projected with climate change may be less than the range of precipitation associated
with natural decadal-scale variability (Hamlet et al. 2005; Mote 2003).

Some climate change models show large seasonal changes, especially toward wetter autumns and
winters and drier summers. Both global and regional climate change models project increases in

extreme high precipitation in western Washington (Salanthe et al. 2009). Additionally, projected

temperature increases for the coming century are expected to increase the proportion of winter
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precipitation falling as rain, increase the frequency of winter flooding, reduce snowpack,
increase winter stream flow, result in earlier peak stream flow, and decrease late spring and
summer stream flows (Hamlet and Lettenmaier 1999; Hamlet et al. 2007; Mote et al. 2003; Mote
et al. 2005; Payne et al. 2004; Tague et al. 2008 cited in Lawler et al. 2008).

3.3.3 Projected Change in El Nifio/La Nifia Events

A seasonal change in the Pacific Ocean circulation brings the effects of the phenomenon known
as El Nifio to a wide region including the Pacific Northwest. A periodic weakening of the trade
winds in the central and western Pacific, often occurring in December, allows warm water to
invade the eastern Pacific. This seasonal change in the wind and ocean circulation can have
global impacts to weather events. During an El Nifio event, the winters of the Pacific Northwest
tend to be warmer than usual. An El Nifio cycle may be followed by a La Nifa event,
characterized by a cooler than normal ocean temperature. Likewise, La Nifia also can have
significant impacts on global weather. Within the Pacific Northwest, a La Nifia brings cooler
than normal winters. Collectively, this cycle is known as the El Nifio—Southern Oscillation
(ENSO) (Conlan and Service 2000; Newton et al. 2003; Pidwirny 2006). The shift between the
two conditions of the ENSO cycle takes about four years (Conlan and Service 2000).

El Nifio events are not caused by global climate change; however, global warming trends may
exacerbate the impacts of these events. To address the relationship between El Nifio and global
warming, the National Oceanic and Atmospheric Administration (NOAA 2007) summarizes data
from the IPCC’s 2001 climate change report, a 2001 report from the National Research Council,
and the NOAA National Climatic Data Center’s own data as follows:

Clear evidence exists from a variety of sources (including archaeological studies) that El
Nifios have been present for hundreds, and some indicators suggest maybe millions, of
years. However, it has been hypothesized that warmer global sea surface temperatures
can enhance the El Nifio phenomenon, and it is also true that El Nifios have been more
frequent and intense in recent decades. Recent climate model results that simulate the
twenty-first century with increased greenhouse gases suggest that El Nifio-like sea
surface temperature patterns in the tropical Pacific are likely to be more persistent.

3.3.4 Projected Change in Coastal Water Properties

Coastal sea surface temperature helps determine the biological and physical conditions of the
marine environment and estuaries of the Pacific Northwest. Climate models project warming in
summer sea surface temperatures for the 2040s on the order of 2.2°F. This change is somewhat
less than the warming projected in the 2040s for land areas (3.5°F) but is significant relative to
the small inter-annual variability of the ocean (Mote and Salanthe 2009).

How global climate change would influence the ocean currents and coastal upwelling (affecting
the nearshore and offshore environments adjacent to Willapa Bay) is unknown. However,
current climate model simulations indicate little change in coastal upwelling in any of the major
regions of upwelling (Mote and Mantua 2002; Mote and Salanthe 2009).
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3.3.5 Sea Level Rise

Sea level rise on the Washington coast and inland marine waters of the state is the result of four
major forces: global mean sea level rise driven by the thermal expansion of the ocean, global
mean sea level rise driven by the melting of land-based ice, local dynamical sea level rise driven
by changes in wind which pushes coastal waters toward or away from shore, and localized
vertical land movements driven primarily by tectonic forces (Mote et al. 2008). Mean sea level
is defined as the average sea level over a 19-year period, about which other fluctuations (e.g.,
tides, storm surges, etc.) occur (Smerling et al. 2005). Global mean sea level rise has been in the
range of 1.3 to 2.3 millimeters per year (mm/yr) between 1961 and 2003 (IPCC 2007). This
global impact is primarily the result of general thermal expansion of the oceans (as warming
occurs, the water volume expands) and ice field and glacier melt-off (Warrick and Oerlemans
1990 as cited in Canning 2001). In addition, vertical land movements are occurring as the North
American plate and the off-shore Juan de Fuca plate collide. Uplift occurs along the Washington
coast while subsidence occurs off-shore.

Based on monthly mean sea level data from 1973 to 2000, the linear mean sea level trend at Toke
Point (North Willapa Bay) is +2.82 £1.05 mm/yr (Mote et al. 2008). Estimates for sea level rise
for central and southern Washington coast by 2050 range from 1 inch under the “very low”
scenario to 5 inches under the “medium” scenario to 18 inches under the “very high” scenario.
By 2100, estimates for sea level rise range from 2 inches under the “very low” scenario to 11
inches under the “medium” scenario to 43 inches under the “very high” scenario. Both the “very
low” and “very high” scenarios are considered low probability (Mote et al. 2008).

3.3.6 Potential Changes to the Refuge Due to Climate Change

The climate-induced changes to physical systems are anticipated to have cascading effects on the
ecological systems and habitats of Willapa Bay. For example, wetland habitats within the
Refuge would be threatened by altered spatial and temporal patterns of temperature and
precipitation, increased tidal inundation, and salt water intrusion. The Sea Level Affecting
Marshes Model, Version 5.0 (SLAMM 5.0) was run along the Pacific Coast from Willapa Bay
through the Columbia River delta to just south of Tillamook Bay in northwest Oregon in order to
simulate the dominant processes involved in wetland conversion and shoreline modification
under long-term sea-level rise.

The model assumes that global average sea level increases could increase by an average of 0.28
meters (11.2 inches) by 2050 and by 0.69 meters (27.3 inches) by 2100. Some of the potential
habitat losses that could occur by 2100 within this region under a conservative estimate of sea
level rise follow (Glick et al. 2007).

This region is predicted to lose at least 5,000 hectares (12,355 acres) of dry land.

e There is likely to be extensive loss of tidal flat and area beaches, especially at higher rates
of sea level rise.

¢ Inland and tidal fresh marsh would be fairly vulnerable at this site to saltwater
inundation. By 2100, the site could lose 32% of brackish marsh, 31% of tidal swamp,
47% of estuarine beach, and 63% of tidal flats.

Since a significant proportion of the Refuge consists of wetlands, a rise in water levels could
impact the management of the Refuge and the type of species and numbers of wildlife that
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inhabit the area. Additionally, refuge shorelines and spits are anticipated to be adversely affected
by climate change. Likely effects due to sea level rise and other factors include increased
inundation, erosion, and overwash during storm events, leading to losses of shoreline habitats
(Huppert et al. 2009; Mote et al. 2008). Additionally, climate-driven changes in ocean currents,
sea temperatures, salinity, and the timing of resource availability have the potential to affect
intertidal communities (Menge et al. 2008) and eelgrass beds (Snover et al. 2005).

For the forests occurring on Long Island and the East Hills, the responses to climate change
would vary according to local topography, forest type, soil moisture, productivity rates, species
distribution and competition, and disturbance regimes. However, based on the projected changes
in the spatial and temporal patterns of temperature and precipitation associated with climate
change, some general patterns affecting large-scale processes can be described (adapted from
Aldous et al. 2007):

e Species distributions are likely to change. Cool coniferous forests in the western part of
the Pacific Northwest would contract and be replaced by mixed temperate forests over
substantial areas (Mote et al. 2003). Douglas fir appears relatively sensitive to low soil
moisture, especially on drier sites (Case 2004; Hessl and Peterson 2004; Holman 2004
citations in UWCIG 2004).

e Increasing temperature would generally increase forest fire frequency and extent.

e Higher temperatures would increase rates of evapotranspiration, leading to greater water
losses from forests.

e The change in seasonality of precipitation could lead to a drier growing season,
increasing water stress.

e Warmer temperatures could lead to a change in the timing of reproduction, which may
lead to asynchronies between flowering and pollinator activity, fruit ripening, and
foraging by fruit-consumers or predator behavior by pest-eating species.

e An increase in extreme weather events (e.g., wind storms) could change the frequency of
disturbance, leading to a shift to forests that are younger and species that are more fast-
growing, short-lived, and disturbance-tolerant.

e Warmer temperatures could increase development of insect and other pathogen
outbreaks, as well as extend their growing season, potentially leading to an increase in the
frequency and extent of outbreaks.

e Some tree species may experience an increase in productivity if carbon dioxide acts as a
fertilizer and allows trees to increase their water use efficiency. However, this increased
productivity, coupled with warmer temperatures, longer growing seasons, and prolonged
drought, may also increase fire frequency and severity.

Numerous other changes to the Refuge’s habitat and wildlife would likely result from increases
in ambient temperature and precipitation over the next 50 to 100 years. However, until a more
detailed analysis of the effects of global climate change can be completed on specific refuge
units, more generalized modeling would continue to be used to assess how and what the Refuge
should do to prepare for upcoming changes to the natural environment. While this CCP covers a
15-year time span, it is clear that for the Refuge to adequately plan for climate change, staft
would have to look further into the future. During the 15-year time span of this CCP, the Refuge
would begin a focused effort to plan on how best to address climate change effects in the Willapa
Bay estuary.
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3.4 Geology and Topography

The areas covered by this plan each have distinct geological, topographic, and soil
characteristics. Elevations on the Refuge range from sea level on Willapa Bay up to 1,715 feet at
the highest point along the Bear River Ridge within the coastal hills area.

3.4.1 Willapa Hills

The Willapa hills have a rounded topography and the landscape is dissected with deep drainage
ravines. The Refuge portion of the coastal hills includes the Bear River, Headquarters, and Teal
Slough units. Approximately 1,700 acres of the current refuge boundary are included in the
Willapa hills.

This area of Pacific County and the Refuge is made up of marine sedimentary rock from the late
Eocene through early Miocene (60 to 20 million year old), which underlies most of this zone and
consists of thin-bedded, laminated tuffaceous siltstones and lesser amounts of sandstone (Wells
1989). Middle Miocene intrusions of basalt also exist and are much more resistant to the forces
of weathering than the surrounding sedimentary rocks. This contrast in rock hardness has
resulted in the development of locally steeper slopes and higher relief and can be found on the
Bear River Ridge (Wells 1989).

Due to the lack of glaciation over the last two million years, soils and exposed bedrock are
highly weathered. Thick soils have developed on the stable upland surfaces and the slopes range
from a very gentle grade to very steep rocky cliffs.

Three major geologic formations exist in this area: Lincoln Creek, Grand Ronde, and Shoalwater
Bay. Each formation has corresponding observable geomorphic features.

The Lincoln Creek formation consists of steep, dissected hill slopes west of the Bear River Ridge
divide and west of Ellsworth Creek (Wegmann 2004) where the soils are primarily from the Palix
and Narel Series. These deep, well-drained soils were generally formed in mixed slope deposits,
which are derived from sandstone and siltstone consisting of silt loams and silty clay loams with
10-30% pebble-sized rock fragments. Partly consolidated sandstone ranges in depth from 40 to
60 inches and water moves readily through these soils.

The Grand Ronde Basalt formation contains steep ridges and cliffs, which are found on the Bear
River Ridge and are associated with the Columbia River basalt flows. The soils in this area are
highly weathered basalts from the Vesta series on ridge tops and the Knappton series on side
slopes. These deep, well-drained soils consist of silt loams and are gravelly with silt clay loams
with 0-30% pebble sized rock fragments. Weathered fractured basalt ranges in depth from 40 to
60 inches, and water moves readily through these soils.

The Shoalwater Bay formation consists of moderately to low dissected hill slopes and bluffs west
and north of Bear River Ridge that slope gently toward Willapa Bay. Soils are weathered
sandstones and siltstones from the Palix, Illwaco, Leban, and Treham series, with some
intrusions of Knappton soils. The Illwaco and Leban series are similar to the Palix series, while
the Treham series is similar to Knappton. Intrusions of basalt, with more recent estuarine
deposits mixed in, make for a very complex geology.

All of the soils in the Willapa hills of the SWBCA are fine-textured soils, which, in combination
with the abundant rainfall, give the area excellent soil productivity.
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The combination of steep slopes, bedrock types, and significant precipitation makes this area of
the coastal hills very susceptible to landslides. While most landslides have been shallow rapid
slides or debris flows, there have been some deep seated landslides that affect much larger areas
and consist of poorly sorted colluvium and bedrock slump blocks. In general, Wegmann’s
(2004) analysis found that forestry activities have greatly hastened landslide activity and roughly
85% of the 319 landslides since 1958 were related to forestry activities within this region of
Willapa Bay.

3.4.2 Long Island Unit

Long Island is considered its own watershed unit; the island is approximately 6,000 acres in size
and is located in the southern portion of Willapa Bay.

Long Island and other areas (Leadbetter Point) bordering Willapa Bay are composed of estuarine
terraces and alluvial deposits that are generally flat to gently sloped (Wells 1989). They consist
of unconsolidated to semi-consolidated mud and silt, layered with sand lenses. Terrace surfaces
occur up to 260 feet above sea level on the approximately 6,000-acre island.

The marine terraces consist of uplifted and wave cut terraces of highly stratified Willapa Bay
estuarine sediments that were laid down over the last two million years, as sea levels fluctuated.
These terraces occur on Long Island and parts of the mainland shoreline areas and often overlay
older, consolidated sandstone that can be seen on Long Island cliffs. Basalt intrusions are also
present. Due to rapid weathering, the geological history here is not well known.

In estuaries, floodplains, and the low terraces of the major streams entering Willapa Bay, soils
are derived from recent alluvial sediments. Soils from the Ocosta series are the most prevalent
(Pringle 1986). These very deep, poorly drained soils occur in floodplains and the deltas of
coastal bays and consist of silty clay loam and silty clay. The Aabab series occurs in terraces
along streams and is a silt loam. The small area of the Refuge on Leadbetter Point consists of
former sand dunes where soils are from the Netarts and Yaquina series (Pringle 1986).

Soil productivity of marine terrace areas tends to be a little lower than in the coastal hills, but is
still quite high as compared to most soil types. Risk of landslides is generally low, except on
steep slopes along the edge of the Willapa Bay estuary, which have a history of land sliding in
response to forest management activities. Both shallow-rapid and small deep-seated failures
have occurred here on the slopes averaging 34%, indicating a lower slope threshold for landslide
risk than in the coastal hills (Wegmann 2004).

3.5 Hydrology and Bathymetry

Estuaries are most commonly defined as semi-enclosed coastal bodies of water having a free
connection with the open sea and within which seawater is diluted measurably by freshwater
from land drainage (Litle and Parish 2003).

As a transition zone between fresh water and marine ecosystems, estuaries are highly productive
areas that offer habitat of special importance to the early life stages of the many marine animals.
Estuaries are categorized according to their physical shape and the forces that created them.
Oceanographers describe Willapa Bay as a coastal plain or a “drowned river” estuary, the type
most common along the west coast of North America. Drowned river estuaries are remnant river
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mouths submerged by sea level rise within the past 10,000 years (Little and Parish 2003).
Bordered by the Long Beach Peninsula, a large bar formed from the Columbia River sediments,
Willapa Bay’s estuary also has some of the features of a bar built estuary.

The Willapa Bay and its surrounding basin lie in a region of cool, dry summers. The moderate
winters are often accompanied by heavy rainfall with occasional snowfall in the lowlands.
Annual precipitation on the beach ranges from 165 to 216 cm (65-85 inches), while areas in the
Willapa Hills receive 254 cm or 100 inches per year. Mean annual runoff ranges from 127 cm
(50 inches) in the west and north to about 305cm (120 inches) in the upper Naselle River Basin.
Mean annual runoff for the entire basin is estimated to be 173 cm (68 inches) or 3,400,000 acre-
feet per year. There are often winter floods of short duration and the mean maximum discharge
at the mouth of the Willapa Bay is 1,600,000 cubic feet per second. Mean daily runoff, however,
is estimated to be about 0.004% of the total volume of the bay.

The tidal range in Willapa Bay is 4 to 5 m (14 to 16 feet). In some parts of the bay, there are
strong rip tides and the incoming tide rises over the extensive tidal flats at an extremely fast
speed. The volume of the Bay at mean higher high water is 56,585,900 cubic feet; the volume at
mean lower low is 31,169,000 cubic feet. The difference, 25,416,900 cubic feet, is considered to
be the tidal prism, which, according to the U.S. Army Corps of Engineers, Seattle District
(1975:20), “means that approximately 45 percent of the water in the Bay is emptied into the
Pacific Ocean on a tidal cycle from M.H.H.W. to M.L.L.W.” This seems to suggest that there is
only one tide per day, which is not the case; the mixed semi-diurnal tides of the Pacific coast
waters result in a discrepancy in the tidal prism volume (i.e., successive tidal prisms are
consistently unequal in volume).

There are other factors that inhibit or change the tidal exchange in an estuary of the size of
Willapa Bay, and the flushing rate (or residence time) remains to be determined, as indicated in
the following:

While it might appear that the large prism would bring about a fast turnover of the Bay
water, this is not always the case. Conditions on the ocean determine how much of the
water exiting the Bay will return on the next incoming tide. In the summer, strong
northwesterly winds bring upwelled water from the ocean to the Bay, promoting a rapid
turnover. Storms and high wave action will also promote mixing. At other times, the
Columbia River plume, acting as a discrete water mass, prevents much mixing from
occurring and the water from the Bay moves back and forth for days. U.S. Army Corps
of Engineers, Seattle District 1975:20

Willapa Bay is fringed by extensive wetlands, including mud flats and salt marshes. The tidal
action, which enables regular exposure to air and light, has stimulated the growth of many shore
plants, including buttercups, velvet-grass, monkey flower, bulrush, sedges, and tussocks. With
the tidal action, these plants are eventually broken up and transported into the bay. This plant
detritus is a significant contribution to the various filter feeders in the bay, especially clams and
oyster (Hedgpeth and Obrebski 1981).

3.5.1 Riekkola Unit

Historically this refuge unit was tidally influenced and later was protected from tidal influence
by a dike built in the 1940s, which was constructed for freshwater wetlands and the management
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of waterfowl purposes. Active management through haying, grazing, mowing, and weed control
provides habitat for geese. The four freshwater wetlands are actively managed by refuge staff.
These activities include moist soil management and water control, timed annually to maximize
the period for wildlife use; native amphibian development, plant development, shorebirds, and
invasive plant control.

Doman Creek crosses through the pastures and exits into South Bay via a double tide gate
located along the dike. This tide gate creates a barrier to saltwater influence within this creek,
maintaining the freshwater influence to the surrounding plants.

3.5.2 Lewis 1, Lewis 2, and Porters Point Wetland Units

The wetlands are recharged by the watershed immediately located to the south and are fed by
Lewis and Porter Point streams. These streams are fed by seeps and rainfall.

These three units are extensively managed by refuge staff and require annual flooding and draw-
downs of the wetlands to accomplish moist soil management practices for wildlife purposes.

Lewis 1 and Porter Point wetlands are on a two-year draw-down schedule opposite of each other
for control of reed canarygrass, nonnative control and to offer wildlife an opportunity to find
available habitat. The Lewis 2 wetland is drawn down annually in concert with the Lewis 1 or
Porter Point draw-down.

Draw-downs are timed to maximize the period for native amphibian development before the
impoundment is completely dried out. The exposed mudflats during the draw-down also provide
foraging areas for shorebirds.

3.5.3 Leadbetter Point Unit

Leadbetter is located on the far north end of the Long Beach Peninsula, north of Leadbetter State
Park. This unit is approximately 1,700 acres in size and is affected by the tidal exchange in the
estuary on the bay side. The west side of the unit is affected by the open ocean tides. Located
throughout this unit are several ephemeral wetlands.

3.5.4 Tarlett Unit

Willapa Bay is the local collection basin for eastern Long Beach Peninsula storm drainage of the
surrounding land and coastal hillsides. The proposed new headquarters site for the Willapa
National Wildlife Refuge is located along Sandridge Road south of the intersection with 95th
Street in Pacific County. From this intersection, the USFWS has a larger land holding that
extends south to 85th Street, and eastward, to land directly abutting other refuge property and
Willapa Bay. Approximately 29 acres of the northeastern corner of the site is available for the
new headquarters facility development. All of this land drains into Tarlett Slough, which winds
through the property, generally flowing in a northerly direction before making a bend to the east
within the property.

Tarlett Slough is a major stormwater drainage channel for Pacific County, draining the
southeastern portions of the Long Beach Peninsula into Willapa Bay. Historically, Tarlett Slough
was tidally influenced but may not be now due to the downstream dike where it outlets into
Willapa Bay. According to a recent wetland delineation performed on the new headquarters site,
the vegetated edge along Tarlett Slough would also be considered a Category I estuarine wetland.
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The source of hydrology for the large Category I wetland is Tarlett Slough (Key Environmental
Solutions 2010).

Several Category IV freshwater depressional wetlands are also found on the site. One hydrology
source for the Category IV wetlands appears to be culverts draining from 95th Street onto the
site. There is also drainage coming off of Sandridge Road down a slope and a high groundwater
table found in the depressional areas (Key Environmental Solutions 2010).

According to the Flood Insurance Rate Map for Pacific County (FEMA 1985), much of the
easterly portion of the property is considered to be within the 100-year floodplain. For planning
purposes, the elevation of the 100-year flood occurrence on the property is estimated to be 13.2
feet (North American Vertical Datum of 1988) (Parametrix 2009). However, flooding of the site
during a significant event is unlikely due to a county owned dike and tidegate system that is
currently in place. It is unlikely that the portions of the dike system that prevent flooding on this
and adjacent properties will be removed in the future.

3.5.5 Wheaton Unit

The Willapa River and Mill Creek run through the Wheaton Unit, which is located east of
Raymond, Washington. Both the river and creek are tidally influenced and are prone to floods
during times of high rain/snow runoff.

3.6 Soils

Soils are the natural bodies of loose material on the earth’s surface. They are formed by the
dynamics between climate and living matter acting on parent material. Five factors determine
the properties of soil: the physical and mineral composition of the parent material; the climate
under which the soil material has accumulated and existed since accumulating; the relief, or
position of the land; living organisms; and the length of time the soil forming forces have acted
on the parent material.

The following soil information was taken from a soil survey of Grays Harbor, Pacific, and
Wahkiakum counties, published by the Soil Conservation Service (Pringle 1986).

3.6.1 Headquarters Unit (Current)

The Headquarters unit is made up of Palix silt loam soils on slopes ranging from 8% to 90%.
The Palix silt loam soils are deep, well-drained soils. These soils support productive western
hemlock and Douglas fir forest, as well as red alder, Sitka spruce and western red cedar. Without
vegetation the Palix silt loam soils are unstable, hard to pack, and subject to erosion when wet.

The Omeara’s Point area, within the Headquarters Unit, is made up of several soil types: Palix,
Ilwaco, Vesta, Knappton, and Montesa silt loams. Palix silt loam occurs on 30% to 90% slopes.
Ilwaco silt loam is a very deep, well-drained soil occurring on broad ridge tops, small plateaus,
shoulders, and the back slopes of uplands. The principal tree species found on Ilwaco silt loams
is western hemlock where it grows well.

Vesta silt loam occurs on 1% to 8% slopes over much of the Omeara’s Point area. Vesta silt loam
is a very deep, well-drained soil formed from basalt parent material on ridge tops. Vesta silt
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loams are slightly more productive for growing western hemlock than Palix and Ilwaco silt
loams.

Knappton silt loams generally support the growth of western hemlock and Douglas fir forest.
Knappton silt loam is moderately permeable with a rapid runoff rate; therefore, the hazard of
water erosion on this soil is severe.

The Montesa silt loam occurs on alluvial fans, the broad fan-like deposits of soil at the mouth of
small streams. These very deep, somewhat poorly drained deposits were formed from
sedimentary and igneous sediments at low elevations (25 to 300 feet elevation). The seasonal
water table occurs at 18 to 30 inches from fall to spring. Montesa silt loam typically produces
red alder.

3.6.2 Bear River Unit

The Bear River area of the Refuge contains a diverse group of soils; including Knappton, Palix,
Lebam and Nuby silt loams, and Ocosta silty clay loam, as well as smaller areas of Traham very
gravelly loam and Orcas peat. Lebam silt loam is very deep, well-drained soil occurring on 1%
to 30% slopes. It has slow runoff and does not easily erode from water, but does get muddy
when wet. Nuby silt loam is a very deep, poorly drained soil occurring on floodplains, where it
was deposited by the Bear River. The seasonal water table in this soil is at a depth of 24 to 36
inches. Nuby soil is moderately permeable and occurs on flat (0% to 3% slope) areas that are
subject to brief periods of winter flooding. Red alder is the principal forest species on Nuby
soils. Traham loam soils are very rocky and this type occurs on a narrow ridge top. Traham soil
occurs on 5% to 30% slopes and is a moderately deep, well-drained soil. Traham soil is
generally used for forest production. Western hemlock is the principal tree species found on
Traham soil. Tree root depth is limited to 24 to 36 inches, the depth at which fractured basalt is
found.

Two small areas of Orcas peat soil are present in the lower portion of the Bear River Area. Orcas
peat is very deep, very poorly drained soil occurring in depressions. The native vegetation of
Orcas peat is living sphagnum, bog Labrador tea, rushes and sedges.

3.6.3 Long Island Unit

Long Island is made up primarily of Willapa silt loam and Ilwaco silt loam, with lesser amounts
of Newskah loam, Palix silt loam, and Ocosta silty clay loam. Willapa silt loam is very deep,
moderately well-drained soil that supports the growth of western hemlock, Sitka spruce, western
red cedar, and red alder in a major part of the island’s northern interior, north of Sawlog Slough.
The soil surface is typically covered with about 1 inch of duff. Willapa silt loam has a seasonally
high water table that is at a depth of 30 to 42 inches in winter. Runoff is slow and water erosion
hazard is slight for this soil, although it is muddy when wet and can be damaged without its
protective duff layer.

Ilwaco silt loam is a very deep, well-drained soil on broad ridge tops, small plateaus, and
shoulders. It has a 2-inch layer of duff on the surface, slow runoff, and slight hazard for erosion,
except when steeply cut. Ilwaco silt loam primarily supports western hemlock and Sitka spruce
and is the soil type in the old-growth cedar grove and other parts of the island south of Sawlog
Slough. Newskah loam is a very deep, well-drained soil on terraces and back slopes of terraces,
occurring south of Sawlog Slough. It supports primarily western hemlock and has a protective
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surface covering of 3-inch-thick moss, needles, and twigs. Newskah loam erodes readily if
steeply cut, wet or devoid of vegetation or its duff layer. Palix silt loam is a deep, well-drained
soil that occurs along the island’s steep shorelines. Ocosta silty clay loam occurs near sloughs
and marshes.

3.6.4 Tarlatt Unit

According to the Soil Survey for Grays Harbor County Area, Pacific County and Wahkiakum
County, Washington (NRCS 2009), three soil types are found on the new headquarters property:
Yaquina loamy fine sand (162), Netarts fine sand, 3% to 12% slopes (92), and Ocosta silty clay
loam (104), with the Netarts find sand unit apparently occurring on slightly higher elevations.

Yaquina loamy fine sand is typically found in depressional landforms and is considered
somewhat poorly drained with a frequent occurrence of ponding. The Yaquina loamy find sand
unit has a water table that is near the ground surface. Netarts fine sand is a deep, well-drained
soil type found on dune formations with little to no occurrence of ponding. The Netarts fine sand
unit has a depth to water table that is listed as more than 80 inches and no frequency of flooding.
Ocosta silty clay loam is a very deep, poorly drained soil found on floodplains and deltas
protected from tidal overflow. On the new headquarters site, the Ocosta silty clay loam unit is
primarily associated with Tarlett Slough.

All three soil types found on the site are listed on the hydric soils list for Washington (NRCS
1995). However, the presence of mapped hydric soils does not necessarily correlate directly with
the presence of mapped wetlands on this site. In order to classify an area as wetland, hydrology
and hydrophytic vegetation must be present (Key Environmental Solutions 2010).

Netarts fine sand and Yaquina loamy fine sand are also considered very limited for septic drain
field construction: Netarts fine sand because of slope and Yaquina loamy find sand due to the
depth to water table. Both soil types are also considered very limited for building site
development.

The proposed new headquarters site topography is relatively flat, and elevations are within 10 to
20 feet above sea level. Slopes on the site are generally quite flat within the Yaquina loamy fine
sand soil mapping unit, and a little steeper and higher in elevation within the Netarts fine sand
unit. Actual elevations and grades have been surveyed for only part of the site: the area studied
internally by the USFWS, which measures approximately 1,250 by 400 feet. There is a slight
ridge running generally north and south through the surveyed portion of the site, apparently
where the transition from dune landform to the depressional landform occurs on the site (also
likely the transition between the two soil mapping units). Slopes on this ridge range from 2% to
14%. Elsewhere on the site, slopes are generally flatter, in the 0% to 5% range.

According to the soil survey for the site (NRCS 2009), a Netarts fine sand soil mapping unit can
be found along 95th Street and east of the USFWS study area portion of the site. There is also an
area of Netarts fine sand identified just south and east of the surveyed zone. It is possible that
these land areas are slightly higher, with a greater depth to water table than the adjacent
depressional areas within the Yaquina loamy fine sand unit.
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3.6.5 Riekkola, Lewis, and Porter Point Units

Riekkola, Lewis, and Porter Point Units consist primarily of Ocosta silty clay loam in the diked
pastures and marsh areas. Forested areas in the higher elevations surrounding the units,
including Lewis Hill, consist of Palix silt loam and some Ilwaco silt loam.

3.6.6 Leadbetter Point Unit

Leadbetter Unit has five soil types. The outer beach above mean high tide is classified as beach,
this area has no vegetation and is subject to continual wave action during high tide. Dune land
makes up the majority of outer peninsula westward and north. The dune land is very deep fine
sand, drains excessively, and is constantly shifted by strong coastal winds. The dune land
topography consists of a primary foredune, an interdune area of dunes and hollows and foredune
ridges that run parallel with prevailing winds from the shoreline (also called the foredune
complex), and a relatively flat deflation plain still further inland. The water table is at the surface
of the interdune area during the winter months. The beachgrass and lodgepole pine areas of the
peninsula tip and interior of Grassy Island is Westport fine sand, which forms on slightly
weathered stabilized sand dunes. Westport fine sand is covered in a thin mat of organic material
and is also very deep and excessively drained. The protective organic layer of Westport fine sand
is extremely fragile. The dune land and Westport fine sand are highly susceptible to wind
erosion when exposed.

The salt marsh and most of the southern portion of Grassy Island are Ocosta silty clay loam. The
forested area near the Leadbetter parking area is Yaquina loamy fine sand, a very deep,
somewhat poorly drained soil. The water table in winter is from 24 inches deep to the surface of
this soil. The duff layer is half an inch thick (USFWS 2003b).

3.6.7 Wheaton Unit

Wheaton Unit has three soil types: Arta silt loam, Grehelam silt loam, and Rennie silty clay
loam. Arta silt loam is a very deep, moderately well-drained soil present in the eastern hay field
and higher areas of the homestead site and field. Runoff is slow and the hazard of water erosion
is slight in Arta soil. Arta soil supports hemlock and red alder forest but is presently maintained
as pasture. Grehelam silt loam is also a very deep, well-drained soil found on the natural dikes
of the floodplain, which makes up the majority of the unit and includes the west field that is
across the Willapa River and the field that is between Mill Creek and the Willapa River.
Grehelam soil is subject to brief periods of flooding in winter. Grehelam soil typically supports
Douglas fir and red alder forest but is maintained as pasture. A small area of Rennie silty clay
loam exists in the oxbow wetland on the north side of the Willapa River, near the bend in the
boundary fence. Rennie soil is very deep, poorly drained soil occurring on the floodplain.
Permeability is slow, the water table is high seasonally and runoff is very slow in this soil,
resulting in the formation of small seasonal wetlands.
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3.7 Environmental Contaminants

3.7.1 Air Quality

The air quality may be affected by various activities on and adjacent to the Refuge including:
marine vessels, industrial facilities, automobiles, and other human caused activities such as
outdoor burning, wood stoves, and operation of various vehicles and machines (e.g., gasoline
powered equipment, motorboats). The refuge staff uses various types of equipment and
transportation methods to achieve the refuge habitat conservation projects and research. Habitat
improvement projects and daily monitoring activities may include the use of tractors, heavy
equipment (bulldozer, backhoe, and excavator) and/or the operation of trucks, boats, or other
vessels to access Long Island or other portions of the Refuge found in Willapa Bay. Refuge
visitors generally drive their automobiles to visit the various units of the Refuge and others
operate motor boats to visit Long Island or participate in wildlife-dependent recreation
opportunities on the bay (hunting, fishing, wildlife observation).

3.7.2 Water Quality

The Washington Department of Ecology (WDOE) is responsible for water quality defined under
Chapter 173-201A WAC, “Water Quality Standards for Surface Waters of the State of
Washington.” Willapa Bay and its tributaries are classified as Class A excellent waters which

shall meet or exceed the requirement for all or substantially all beneficial water uses (Seyferlich
and Joy 1993).

These water uses include:

Domestic consumption;

Primary and secondary contact recreation;

Fish and shellfish spawning, rearing, and harvesting;
Wildlife habitat;

Stock watering;

Commerce and navigation; and

Aesthetic enjoyment.

Measuring bacteria is one of the common measures used to identify the waters ability to provide
beneficial uses. In Class A freshwater (rivers, streams), fecal coliform organisms shall not
exceeded a geometric mean value of 100 organisms per100mL, with no more than 10% of
samples exceeding 200 organisms per 100mL. Class A marine waters shall not exceed a
geometric mean value of 14 organisms per 100mL, with not more that 10% samples exceeding
43 organisms per 100mL. In estuarine conditions (Willapa Bay) the marine criteria are
applicable when ambient water salinity is equal or greater than 10 parts per thousand (WAC 173-
201A-060(2)).

The overall water quality conditions in the bay are influenced by the tidal flushing
characteristics. In Willapa Bay, tidal volumes are five to 10 times the watershed’s freshwater
input, even during periods of high river discharge. Diurnal tidal ranges (mean higher high water
[MHHW] to mean lower low water [MLLW]) are 8.1 to 10.2 feet (2.5 to 3.1 m) at locations
within Willapa Bay. The volume of the bay at MHHW is 56,585,900 cubic feet (1,602,513 m’ );
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the volume at MLLW is 31,169,000 cubic feet (88,271 m’ ). The difference, 25,416,900 cubic
feet (719,807 m?), is the tidal prism (Hedgpeth and Obreski 1981).

The flushing rate of the bay is also influenced by coastal and oceanic processes. A low salinity
plume (area where fresh water and salt water mix) from the mouth of the Columbia River is
evident year-round and is carried north into Willapa Bay during the cooler and wetter months of
October through April (Hedgepeth and Obreski 1981). The salinity and temperature data
collected in Willapa Bay show that the Columbia River plume influence lowers salinity and
increases water temperatures within the bay in the winter months relative to ocean conditions.
The intrusion of colder, more saline oceanic waters may occur in the summer months when the
increased plume influences are absent due to lower freshwater input/volume during drier summer
months (unpublished Washington State Department of Fisheries data). The plume influence
increases oceanic vertical stability, decreases vertical mixing, reduces upwelling, and diverts
ocean currents. In this way the plume acts as a discrete water mass to limit oceanic mixing with
Willapa Bay and may reduce the flushing rate of the bay (Strickland and Chasan 1989).

The overall Willapa Bay estuary is 92 square miles (238 km’) at mean higher high water and the
watershed is 1,100 square miles (2,850 km®). The watershed’s influence on the bay’s water
quality is evident by the rural nature of the surrounding land uses, which are primarily
intensively managed forests for timber production. Over 20 tributaries are found within the
watershed and water runoff drains the managed forest uplands, agricultural holdings, and urban
areas located here, along the shoreline of the bay. Pacific County has a resources-based
economy with no large industries and supports approximately 19,400 permanent residents.
Tourism annually accounts for approximately 450,000-500,000 visitors to the Long Beach
Peninsula alone (Long Beach Peninsula Visitors Bureau 2010).

The Refuge’s Presidential Proclamation Boundary (approximately 11,000 acres) is located in the
southern portion of the bay surrounding the Long Island Unit. The Class A water quality of the
bay is of importance because it supports a strong mariculture industry as well as the privately
owned oyster beds within the Refuge’s Proclamation Boundary. The Refuge has approximately
25 miles of shoreline along the bay. A continued goal for the Refuge is maintaining the high
water quality for wildlife.

3.7.2.1 Proposed Visitor/Administrative and Maintenance Site Potable Water

There is no public water distribution system serving the proposed project site. Neighboring and
surrounding properties throughout the region use wells to meet domestic water demands. Well
log data for the PUD substation facility adjacent to the site, just north of 95th Street, suggests
that domestic water is supplied from a 20-foot-deep well on the PUD property and supplies
approximately 20 gallons per minute. This would suggest that a well is viable for providing
water to the new headquarters site (KPFF Consulting Engineers 2009).

The closest public water distribution system is from the City of Long Beach. Conversations with
the water district suggest that the pipe network ends approximately '%-mile south of the project
site along Sandridge at 79th Street. The water system has sufficient capacity to serve the site and
the long-range plan for the district is to extend the main along Sandridge Road and loop it back
to the city system at Cranberry Road. This 12-inch water main at 79th Street can be extended
north to serve the site but would require coordination with Pacific County for construction of the
water main in the right-of-way. There may be an opportunity to approach adjacent property
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owners for potential service connections under a Late-Comers Agreement process to offset the
cost for construction (KPFF Consulting Engineers 2009).

Since this region gets 120 inches of rain per year, a portion of the water demands, such as
bathroom toilets, can be met by installing a rainwater harvesting system (KPFF Consulting
Engineers 2009).

Fire protection is currently provided by Pacific County Fire District 1. Without a public water
distribution system, fire suppression is accomplished by transporting water to the site with tender
trucks and pressurizing the hoses with pumper trucks. According to conversations with the
District 1 fire chief, the tender trucks would be filled with water at the closest hydrant, which in
this case is supplied by the City of Long Beach Water District. If the building size warrants a
sprinkler system per code, then an appropriately sized water reservoir and fire pump would be
required as part of the project improvements (KPFF Consulting Engineers 2009).

3.7.2.2 Potential Threats to Water Quality

As stated earlier the water quality of Willapa Bay and its tributaries is currently classified by the
State of Washington as Class A, excellent quality. Identifying potential threats is an opportunity
to correct whenever possible the potential future negative impacts to water quality.

Potential nonpoint bacterial sources identified in various locations in the watershed include
malfunctioning or inadequate on-site septic systems, urban storm-water, livestock, boats, and
wildlife. Only on-site systems, urban storm-water, and livestock have been identified as serious
threats to water quality. Boats and wildlife have been considered highly localized sources with
unquantified contamination potential (Seyferlich and Joy 1993).

Historical surveys and monitoring data have documented various nonpoint sources of bacteria in
the Willapa Bay watershed. By far, fecal coliform has been the most common data collected for
evaluation of bacterial contamination. Most of the bacterial sources are located in and around
towns/cities and agricultural areas along the bay shoreline and in the river valleys. Although the
interior hills make up most of the watershed area, only the wildlife and recreational land uses
would be the likely candidates for generating additional bacterial loads on these lands. The areas
that may contribute to the bacterial contamination around the bay include malfunctioning or
inadequate on-site septic systems, urban/community stormwater runoff, livestock, and wildlife.
The current refuge office site uses a septic system for office staff.

Stormwater from developed communities and urban areas tend to increase the velocity and
amount of water runoff, increasing peak flows in the constructed and localized natural drainage
systems. Stormwater runoff from towns and cities can potentially carry a substantial load of
various point and nonpoint source pollutants including toxic chemicals, bacteria, and pathogens.
In older sewage collection systems stormwater can get mixed with sanitary wastewater. Some of
the most serious threats to the water quality of the area may initiate from the communities
located near or on the Willapa Bay and its tributaries.

Livestock manure can be a major source of bacterial contamination and is considered a serious
threat to the water quality of the bay. Implementing BMPs for pasturing and manure
management may prevent waste and wastewater from reaching water courses (drainages,
streams, rivers, and estuary). Agricultural areas with livestock and farming practices within the
Willapa Bay watershed are primarily located along the river valleys and the bay. The Refuge
integrates best management practices (i.e., grazing rotation, erosion control) within the
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Cooperative Land Management Agreements for all grazing activities on the refuge lands
(currently on the Riekkola, Tarlatt and Wheaton units).

Boats and wildlife have been considered highly localized sources with unquantified
contamination potential (Seyferlich and Joy 1993). There are a total of six boating facilities with
249 wet moorage slips available in Willapa Bay. Four major moorage areas are Bay Center, the
Port of Nachotta, the Port of Willapa, and the Tokeland Marina. All of these moorage slips are
occupied during the summer months.

The refuge staff’s use of boats occurs for implementing specific projects and law enforcement
patrols, all of which may require use of motorized boats on Willapa Bay and Bear River.
Operations include the use of air boats, 12- to 18-foot skiffs, inboard and outboard motors, and
motorized and non-motorized boats. Peak boat use occurs in the spring and summer for refuge
conservation purposes.

In addition to potential threats from humans to the water quality of the bay there are also
naturally occurring impacts from wildlife. In Willapa bay there are 32 observed and documented
seal haul-out sites on intertidal sand bars and mud flats (Beach et al. 1985). The estimated
population of harbor seals in Willapa Bay is 4,000 to 6,000 (Jeffries 1992). The breeding season
from May to August presents the largest gatherings, when over 2,000 seals congregate at the
most popular sites. In August, after the end of the pupping season, the seals congregate in large
haul-out groups on the entrance shoals along Pine Island Channel. Winter populations may be as
high as a 1,000 or more at these sites (Beach et al. 1985). The harbor seal population in Willapa
Bay had been increasing between 1976 and 1982 at approximately 10% annually. The high
range estimates for fecal coliform production per adult per seal per day is 55x10° bacteria
(Caalambokidis et al. 1989). This implies a potential fecal coliform load from 6,000 seals could
be as high as 33x10" colony forming units per day. Seals use haul-outs on the South Bay and
along the shores of Leadbetter Point.

The list of year-round waterfowl in Willapa Bay includes mergansers, teal, wood duck, mallard,
bald eagle, great blue heron, gulls, grebes, and more. These species do not occur in large
populations. The dominant migratory species is the American wigeon. The highest quarterly
loadings of fecal coliform from birds occur in April through June. The October through
December period has the second highest quarterly loading (Seyferlich and Joy 1993).

3.8 Surrounding Land Uses and Roads

Directly adjacent to the Willapa NWR Headquarters Unit is TNC Ellsworth Creek Preserve.
TNC is an international nonprofit conservation organization whose mission is to preserve plants,
animals, and natural communities that represent the diversity of life on earth by protecting the
lands and waters they need to survive. TNC of Washington began acquiring properties as part of
the Ellsworth Creek Preserve in 1998. Currently, the Ellsworth Creek Preserve is approximately
7,436 acres in size, encompassing almost the entire Ellsworth Creek watershed, and includes
upland forest and estuarine habitats, and freshwater stream systems.

Primary goals for the Ellsworth Creek Preserve include:

1) Restoring ecologically functional estuarine, freshwater, and upland forest habitats that
support species and ecological processes representative of those found within unmanaged
late-successional forest landscapes of the Pacific Northwest coast.
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2) Developing and implementing restoration strategies that accomplish ecological goals in a
cost effective and financially replicable manner.

3) Maximizing opportunities for learning how coastal forest landscapes respond to
restoration treatments and exporting those lessons to other forest resource managers.

4) Managing the preserve with exemplary stewardship that earns respect and builds
productive relationships within the local community and amongst resource management
partners.

5) Attaining and maintaining Forest Stewardship Council certification.

6) Serving as a contributor to positive carbon sequestration.

The Refuge and TNC have formed a forest landscape restoration partnership and work closely
together protecting, managing, and restoring the forest landscapes within the watershed.

One of the larger tributaries that drains into Willapa Bay is the Naselle River. Along the banks of
this river is the small community of Naselle, which is currently an unincorporated town of
approximately 400 residents with approximately 1,400 people living within the school district.
Primary economic activity centers on timber production and commercial fishing and
decreasingly on farming (The Nature Conservancy and USFWS 2007 South Willapa Bay
Conservation Area, Forest Landscape Restoration Plan. Final Draft).

Land use patterns in largely rural Pacific County are dominated by private forestland dedicated
to commercial timber production. Private homes are generally located on large lots and are
scattered along major highways and secondary county roads. This pattern is consistent within
the immediate vicinity of the Refuge. That is, neighboring lands are, by in large, commercial
timber holdings with limited numbers of home sites adjacent to county roads. The commercial
timberlands directly adjacent to the Refuge are largely owned by investment groups and
managed by timber investment management organizations. The Campbell Group and Hancock
Investments manage adjacent forestland for investment return purposes.

The city of Long Beach is located in Pacific County, south of the Leadbetter Point unit and west
of Tarlatt Slough unit. According to the U.S. Census Bureau (2000), the community
encompasses a total area of 1.26 square miles of land on the Long Beach Peninsula. The main
industry to this area is tourism. The Long Beach Peninsula includes the communities of Long
Beach, Ilwaco, Seaview, Nahcotta, Ocean Park, and Oysterville. There are approximately
450,000 to 500,000 visitors to the peninsula on an annual basis (Long Beach Peninsula Visitors
Bureau 2010). The local communities offer many tourist attractions.

Cape Disappointment State Park is located in the area of the historical military Fort Canby, with
two lighthouses and several opportunities for hiking, biking, kayaking, fishing, beach coming,
bird watching, horseback riding, and clam digging. Local museums include the Cranberry
Museum and the World Kite Museum. The Washington State International Kite Festival, held in
the late summer every year, draws kite flyers from all over the world. In late April or early May,
the Blessing of the Fleet is held in Ilwaco in conjunction with Loyalty Day Celebrations. The
annual Northwest Garlic Festival takes place in June, and the Annual Sand Stations sand
Sculpture Contest is held in July. Salmon derbies also take place throughout the year (Long
Beach Peninsula Visitors Bureau 2010).

A small unincorporated town, Oysterville is located on Willapa Bay side of the Long Beach
Peninsula. This town was placed on the Register of National Historic Districts in 1976 and
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encompasses about 80 acres. The historic and current mariculture industry (production and
harvest of oysters and clams and crabs) has sustained the economy of this community for over a
century. The high quality of the annual harvest is due to the overall water quality of Willapa
Bay. Willapa Bay oysters are shipped to restaurants and enjoyed all over the world.

3.8.1 Proposed Visitor/Administrative and Maintenance Facility Site Context
and Surrounding Land Use

The proposed new headquarters site is generally north and east of the municipality of Long
Beach, Washington, in unincorporated Pacific County, and is considered to be outside of the
urban growth boundary of this community. Approaching the site from the south along Sandridge
Road, the project vicinity has a rural-residential quality. Agricultural land uses are readily visible
in the locale, such as cranberry farming, cattle grazing, and a horse arena. Large-lot single-
family residences dot the landscape directly across the street from the site along Sandridge Road.
The land surrounding the site is predominantly zoned agricultural. The site itself is zoned
conservation district. As such, all U.S. government facilities are permitted outright within the
conservation district. Pacific County code also allows nature parks and interpretive centers
including buildings, trails, parking areas, interpretive areas, and signs describing natural history,
cultural history, and/or natural habitat.

The property is abutted on the north by a Pacific County PUD substation. A series of 115 kV
transmission lines enter and leave the substation along both sides of 95th Street, and along the
east side of Sandridge Road. The 115 kV is owned and maintained by Bonneville Power
Administration (BPA) along 95th Street, and according to BPA personnel, the 115 kV line along
Sandridge Road is PUD owned. Distribution voltage (15 kV) circuits exit the substation
underground and daylight at PUD utility poles along Sandridge Road. There is additional under-
build along the common transmission/distribution pole line on the east side of Sandridge Road
that fronts the west edge of the site (PAE Consulting Engineers 2010).

With the multi-service pole line along the east edge of Sandridge Road, electrical and
telecommunications services to the new headquarters development will be readily available. The
transmission lines will have the largest easements associated the overhead systems, and while a
100-foot easement is common for this voltage, actual size and location are unknown at this time.
According to the PUD, new building structures should be no closer than 25 feet to the pole line,
and trees should be no closer than 40 feet to their pole line along Sandridge Road (PAE
Consulting Engineers 2010).

Pacific County governs the roadways in the direct vicinity and would be expected to be the lead
review agency from a transportation perspective. Pacific County has the discretionary authority
to require a traffic study in conjunction with future development activities. Based upon
preliminary conversations with county staff, a few traffic studies have been completed in the area
in the past few years. The initial inclination of county staff is that a full traffic study would not
likely be required but the county will not make a determination until a conceptual site plan can
be reviewed. The county also governs the location of any driveway(s) that will serve the new
headquarters site. The county will require that an access permit be obtained for any driveway
(Kittelson & Associates 2009).

Pacific County classifies Sandridge Road as a major collector, the highest level facility
designation the county employs. Pioneer Road is located south of the site and connects
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Sandridge Road with Highway 103 and downtown Long Beach. Pioneer Road is also classified
as an east-west major collector on the peninsula. Within the vicinity of the new headquarters
site, both roadways have a two-lane cross section (one travel lane in each direction) with gravel
shoulders. No sidewalks or bicycle lanes are currently provided. County staff have indicated
that the county is planning to provide a sidewalk and bicycle lanes on Pioneer Road in the future
(Kittelson & Associates 2009).

Preliminary review of Pacific County Road Standards indicates that some off-site roadway
improvements may be required to improve safety in the vicinity of the proposed site when
developed. A 100-foot-long northbound right-turn deceleration taper on Sandridge Road at 95th
Street as well as a 55-foot radius may be required based upon the county’s standard intersection
design of the road standards. This widening would help facilitate large equipment maneuvers
accessing the site but the area required could interfere with a large power pole located on the
southeast corner of the intersection (Kittelson & Associates 2009).

Based upon the review of other intersections and driveways in the site vicinity along Sandridge
Road, a southbound left-turn lane may also be warranted at the site access point. The need for a
separate southbound left-turn lane on Sandridge Road at the site driveway (or at 95th Street)
could be evaluated in conjunction with a transportation impact analysis for the project (Kittelson
& Associates 2009).

Right-of-way improvements, such as sidewalks and landscape strips with street tree plantings,
are likely not required for this project, since this site is within a rural district and there are no
frontage improvements along adjacent properties. Pacific County does not have any specific
requirements set up for implementing frontage improvements at this site (KPFF Consulting
Engineers 2009).

Long Beach Peninsula and Pacific County are Pacific Ocean coastal communities and, as such,
have been engaged in tsunami evacuation planning. On Pacific County Emergency Management
maps, the project site is shown to be within the greatest risk tsunami hazard zone, although a
boundary of this zone is just south of the site, near the intersection of Sandridge Road and
Pioneer Street. The evacuation route for the site is well established to be southbound on
Sandridge Road. The nearest designated assembly area is located south and east of the new
headquarters site at 67th Place, east of Sandridge Road (Kittelson & Associates 2009).

3.9 Effects to Physical Environment

This section provides an analysis of the environmental consequences of implementing the
alternatives as described in Chapter 2, specifically as they relate to the physical environment.
Topics not covered consist of climate, climate change, and geology, because these areas would
not be affected by management activities proposed in the alternatives. A summary of the
cumulative effects is presented in Chapter 6.

3.9.1 Habitat Management
3.9.1.1 Effects to Hydrology

Alternative 1: Under this alternative, current maintenance and management actions would
continue as defined by the refuge purposes, and no significant changes to the hydrology are
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anticipated. Actively managed freshwater wetlands would be maintained for use by waterfowl,
shorebirds, amphibians, and associated wildlife. If predicted trends and models on climate
change continue, with sea level rise in time, dike maintenance would prove much more difficult,
and extensive repairs may be required. Some limited improvements in water management may
occur in time as a result of water structure replacement or installation activities.

Alternative 2: Under this alternative, the Lewis, Porter Point, and Riekkola dike would be
removed, historical tidal flow regimes would be re-established, and previously disconnected
sloughs would be reconnected. Alternative 2 would maximize the restoration processes
specifically increasing 0.2 acre of open water, 11 acres of intertidal flats, and 749 acres of salt
marsh. The dike would be restored to grade, borrow ditches would be filled, and deeper
connector channels created in the restored areas. The seasonally flooded and highly managed
freshwater wetlands and pastures would transition to tidal influences and the historic estuarine
habitat conditions of the South Bay would return.

The proposed action under alternatives 2 and 3 for the proposed new headquarters facility at the
Sandridge Road/ 95th Street may impact site wetland resources. Careful facility planning and
site design will minimize wetland impacts. Where wetland impacts are unavoidable in order to
accommodate the area required for new facilities, these will be mitigated on site with the in kind
construction of replacement wetlands. As previously mentioned, dike removal within the refuge
would not likely affect flood levels on the new headquarters site. Pacific County Flood Damage
Prevention Ordinance No. 116B will require that the lowest floors, including the basement, be
elevated one foot or more above the elevation of the base flood. Where elevating a structure is
considered impractical due to site constraints, three other criteria must be met, as follows: flood-
proofing, structurally designing facilities to resist flood pressures, and certification by a
registered professional engineer. However, it may be possible to make the case that the
remaining dike system left in place will prevent a flood of 100-year magnitude from ever
reaching the developable portions of the new headquarters site.

Alternative 3: Under this alternative, the Lewis and Porter Point dike would be removed,
historical tidal flow regimes would be re-established, and previously disconnected sloughs would
be reconnected. Alternative 3 is a more limited scope of restoration which includes 0.2 acres of
open water, less than 11 acres intertidal flats, and 430 acres of salt marsh. The Riekkola and
Tarlatt units would remain managed pastures.

3.9.1.2 Effects to Soil

Alternative 1: Under this alternative, current maintenance and management actions would
continue as defined by the refuge purposes, with no significant changes to the soils or sediments
on the Refuge. Extensive dike repairs would be required in time, to prevent dike failure and
retain the freshwater impoundments. Repairs to the dike may require topping and stripping
materials, installing erosion control fabric, filling areas with gravel, filling seeps, among other
measures. Some disturbance to existing soils or sedimentation due to maintenance or
construction of added fill would occur during repairs of dike.

Alternative 2 and 3: The effects to soils would largely be due to the activities and the changes
from seasonally flooded and highly managed freshwater wetlands and pastures as they would
transition to the tidal influences and the historic estuarine conditions of the South Bay. Saltwater
influences would dramatically change the soil salinity and the sedimentation in the areas
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impacted by the dike removal and restoration proposed. The project timing, extent, and
contouring would be designed to minimize the erosion and sediments in water runoft. Fewer
impacts to soils would occur in Alternative 3 due to the limited scope of the restoration project.

During construction of the proposed new headquarters facility, soils would be disturbed to form
graded surfaces and adequate foundations for proposed buildings and paved areas. Equipment
and material staging areas would be identified to minimize soil disturbance and compaction on
the site. The collective footprint of the facility—buildings, parking lots, vehicle access routes
and maintenance yard facilities—would occupy approximately 10 acres.

On-site soils would be used to the extent possible. Required fills would be balanced with
required excavations. Given that much of the site is currently considered to be below the 100-
year flood elevation, it is possible that site grading would be required to result in no net change
in storage volume on the site.

Topography can also affect buildable area facility development and septic suitability. From a
constructability perspective, slopes of less than 5% are the easiest to build on and can readily
accommodate ADA access. Slopes of 5% to 10% are still workable for road or path construction
but would involve some grading to create functional solutions and building pads. The facility
would be designed to minimize extensive grading. Erosion control measures would be
incorporated into site development plans to reduce or eliminate loss of site soils during
construction.

The effects to soils due to the implementation of the forest restoration activities (Appendix K) on
current refuge lands and proposed lands (Appendix A) would most likely eliminate soil erosion
caused by direct forest management practices and road decommissioning. Best management
practices are utilized to minimize soil erosion from occurring. Future land acquisitions would in
the long-term eliminate soil erosion caused by road building and maintenance, and commercial
logging activities on these proposed lands.

3.9.1.3 Effects to Air Quality

Alternative 1: No significant effects in air quality are anticipated with Alternative 1. Some
factors that could affect air quality in habitat management may include the use of mechanized
equipment (including mowing, disking, and heavy equipment). These activities can cause
periodic increases in dust and vehicular emissions during field operations but would not change
from current conditions.

Alternative 2 and 3: The restoration activities may result in a slight temporary increase in
emissions due to the proposed estuarine restoration identified under these alternatives. During
the restoration and construction projects, a temporary increase in emissions would occur;
however, once the projects are completed and natural processes are restored there would be no
need for further active management or to access these areas with equipment or vehicles. A
modest increase in vehicular emissions could be expected due to an increase in visitation with
the proposed construction of a visitor/administrative facility.

3.9.1.4 Effects to Water Quality and Salinity

Alternative 1: There would not be any direct change to the water quality or salinity parameters
of the bay or freshwater wetlands. Water chemistry, temperature, and risk of contaminant release
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would remain unchanged. Some localized, short-term effects might occur associated with dike
repairs. Management within the diked areas would continue. Indirect benefits would occur with
efforts to strengthen the watershed protection through partnerships and education programs
outside the refuge boundary. There will be continued water quality and septic sewer
contamination issues at the existing refuge headquarters site.

Alternatives 2 and 3: With the implementation and removal of the dike, the tidal inundation
would change the fresh water to salt water and change soil characteristics and the associated
flora. Short-term effects to water quality are expected in terms of the biological oxygen demand
and would likely increase locally as die back of decaying plant matter would result from the tidal
restoration. There are no anticipated long-term effects to water quality.

The proposed action of extending the 12-inch water main along Sandridge Road would supply
the proposed new headquarters site with adequate potable water supplies and benefit the local
community by providing a high-quality water supply to adjacent land owners. The potential
installation of a rainwater harvesting system would supplement a portion of water demands with
a sustainable water source. The stored water could be used to flush toilets, thereby reducing
domestic water usage. Extension of the public water main as discussed above would provide
water to the site and also negate the need for the reservoir and fire pump. There are no
anticipated long-term effects to water quality.

Implementation and completion of the proposed forest restoration activities on current refuge
lands and proposed lands (Appendix A), downstream water quality is likely to improve by
eliminating the need for road building and maintenance, and commercial logging activities.

3.9.1.5 Effects to Surrounding Land Uses

Alternative 1: There is no effect to the surrounding land uses as the Refuge would not seek
expansion beyond the current acquisition boundary. The refuge boundary would remain, and
current maintenance and management actions would continue as defined by the refuge purposes.

Alternative 2: Under this alternative, land uses would change (upon acquisition from willing
sellers) on 6,804 acres, resulting in a change away from commercial timber production to
managed forest harvest activities needed for long-term ecological restoration.

Land uses in Pacific County would not change by implementing the proposed
Visitor/Administrative and Maintenance Facility proposed as part of Alternatives 2 and 3. All
U.S. government facilities are permitted outright at the Sandridge Road site, and Pacific County
code allows for interpretive centers and natural areas, with related amenities such as buildings,
parking, trails, and signage.

A new headquarters located along Sandridge Road would provide a more central location for
Willapa Refuge management activities. Willapa Refuge management would benefit by
consolidating the multiple maintenance facilities (shops, storage, warchouses) located in three
separate areas of the Refuge. Having the equipment and staff centrally located would cut down
on extensive building maintenance and utility expenses, and on travel within Pacific County
between the various facilities. The Sandridge Road site would provide safer highway access for
large refuge vehicles, compared to the current headquarters site along U.S Highway 101.

It is anticipated that off-site roadway improvements to Pacific County roads would be necessary
to accommodate refuge vehicles and provide safe ingress/egress to the new headquarters site.
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The intersection of Sandridge Road and 95th Street would be improved to provide sufficient
turning radii for large vehicles. Other potential roadway improvements would include a
southbound left-turn land and a northbound right-turn lane at required driveway access points
onto Sandridge Road. A northbound right-turn taper on Sandridge Road at 95th Street may also
be required. These types of roadway improvements were recently implemented on Sandridge
Road for another site development north of the project site and would be considered typical for
site development in this area. When developed, site design should address potential impacts to
local residents along the west side of Sandridge Road. Care should be taken to locate any site
driveway in a manner that avoids headlight glare into residential homes. If the primary access
point is the intersection of Sandridge Road and 95th Street, these impacts would be minimal.

Sandridge Road is currently used by refuge visitors to reach the Leadbetter Point Unit.
Relocating the refuge headquarters to the Sandridge Road site may result in increased visitation
to the facility, which may increase local traffic on the county roadway. However, traffic impacts
have not been studied.

Pioneer Road can potentially serve as a primary route from the refuge headquarters to the city of
Long Beach. The future provision of sidewalk and bicycle facilities by Pacific County along
Pioneer Road would create an opportunity to better link downtown Long Beach with the existing
Cranberry Museum (on Pioneer Road, west of the site), and the new refuge headquarters site.

Relocating the refuge headquarters to the Sandridge Road site also offers future opportunities for
local residents and environmental education groups to access Willapa Bay via the system of dike
trails, which wind around the eastern portions of the site. When developed, the overlook feature
will offer spectacular views of Willapa Bay, as well as wildlife observation, environmental
education, and interpretive opportunities. A trail system will be provided through the Sandridge
Road site that links the local community to this invaluable natural resource. Site planning and
design will need to consider the possible need for evacuation in the future event of a tsunami.

Alternative 3: Under this alternative, land uses would change (upon acquisition from willing
sellers) on 4,895 acres, resulting in a shift away from commercial timber production to managed
forest harvest activities needed for long-term ecological restoration. The visitor/administrative
office facility proposal would remain the same as decribed in Alternative 2.

3.9.2 Public Use

3.9.2.1 Effects to Geology and Hydrology and Soils, Air and Water Quality, Environmental
Contaminants

Alternative 1: Changes in the public use program are not expected to cause changes in geology,
hydrology, soils, air quality, water quality, or environmental contaminants. Minor changes and
maintenance in the trail system would still require repairs and soil disturbance along with
possible water diversion devices.

Alternative 2 and 3: The new trail site established for the new Visitor/Administrative and
Maintenance Facility and enlarged environmental education program would produce localized
areas of soil compaction from foot traffic. BMPs regarding site locations and design would be
considered to minimize all effects to soils, water, etc. Some minor effects on soils would occur
from new construction and vehicle parking areas and foot traffic, but these would be expected to
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be less than current conditions because of planned improvements in access and facilities
consolidation.

The proposed action of developing a new headquarters facility at Sandridge Road and 95th Street
may impact site wetland resources. Careful facility planning and site design will minimize
wetland impacts. Where wetland impacts are unavoidable in order to accommodate the area
required for new facilities, these will be mitigated on site with the in-kind construction of
replacement wetlands. As previously mentioned, dike removal within the Refuge would not
likely affect flood levels on the new headquarters site.

Pacific County Flood Damage Prevention Ordinance No. 116B will require that the lowest
floors, including the basement, be elevated one foot or more above the elevation of the base
flood. Where elevating a structure is considered impractical due to site constraints, three other
criteria must be met: flood-proofing, structurally designing facilities to resist flood pressures,
and certification by a registered professional engineer. However, it may be possible to make the
case that the remaining dike system left in place will prevent a flood of 100-year magnitude from
ever reaching the developable portions of the new headquarters site.

Reduction of human activities at the old headquarters site and other scattered maintenance
facilities would help to restore more natural process to those sites, while combining all activities
at one location. Effects from an expanded elk hunting program on refuge soils would be
negligible, but with a successful hunt program, the associated benefits may reduce impacts to
soils from the expanding elk population.

3.9.3 Refuge Boundary Expansion

3.9.3.1 Effects to Hydrology, Soils and Sediments, Geology, Environmental Contaminants,
Water Quality, and Air Quality

Alternative 1: Other than the completion of the existing approved refuge boundary, there is no
refuge expansion proposed in this alternative. There are no effects anticipated to hydrology, soils
and sediments, geology, water quality, salinity, or air quality that are different than that described
above in the habitat restoration section. In-holdings (760 acres) within the current boundary
include forested uplands and riparian habitat. Refuge acquisition and management of these
parcels would be beneficial to their long-term conservation.

Alternative 2: Refuge boundary expansion (6,804 acres) would benefit some of these physical
factors. Refuge expansion would protect and restore lands that would continue to be managed as
commeciral forest land or otherwise be developed for residential or commercial development or
that would not be restored.

Additional protection of areas would prevent accelerated erosion caused by development or
continued commercial logging. Retaining more habitats in a natural, vegetated condition would
improve water quality in wetlands and waterways by reducing erosion and sedimentation and
nonpoint source contamination from stormwater and runoff from adjacent commercially logged
lands or developments and roadways build on those lands. Areas that have been logged and
many areas which were used as a road system would be reforested, improving watershed
protection.

Wetland areas store flood waters and help maintain water quality by trapping sediments and
removing excess nutrients. Air quality may decline if residential and commercial development
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increase in the area, as effects associated with increased traffic, industrial development, and other
pollutant sources such as wood stoves increase. Refuge expansion would reduce this possibility.

Improved protection of this portion of the lower Willapa Bay watershed would maintain or
improve the natural tributary processes that protect water quality, reduce flooding effects to
human infrastructure, and distribute river and stream sediments naturally.

Alternative 3: Effects to these physical environment factors under this 4,895-acre expansion of
the refuge boundary would be similar to those described for Alternatives 1 and 2.
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Chapter 4. Biological Environment

4.1 Biological Integrity Analysis

The National Wildlife Refuge System Improvement Act of 1997 directs the USFWS to ensure
that the biological integrity, diversity, and environmental health (BIDEH) of the System are
maintained for the benefit of present and future generations of Americans. In simplistic terms,
elements of BIDEH are represented by native fish, wildlife, plants, and their habitats as well as
those ecological processes that support them. National Wildlife Refuge System policy on
BIDEH (601 FW 3) also provides guidance on consideration and protection of the broad
spectrum of fish, wildlife, and habitat resources found on refuges and associated ecosystems that
represents BIDEH on each refuge. The BIDEH of the Willapa Bay watershed and estuary have
been negatively affected by human activities. Land use activities in particular have had an
impact on fish and wildlife habitat values.

In the Pacific Northwest, a large portion of historical estuarine habitat has been lost to diking,
channelization, dredging, and filling. Washington is estimated to have lost between 45% and
62% of its pre-settlement estuarine habitat (Aitkin 1998). About 30% of the original wetlands of
Willapa Bay have been reclaimed by diking and filling (Hedgpeth and Obrebski 1981).

According to ONRC calculations, Willapa Bay originally contained approximately 14,620 acres
of saltwater wetlands. Now there are 5,277 acres. This represents a 64% loss of estuarine
wetlands (Coastal Resources Alliance 2007). Loss of saltwater wetland habitat is considered one
of the most common limiting factors related to the decline of nearshore or estuarine salmon
habitat.

An estimated 50%-90% of streams in the state of Washington are in a degraded state (Knutson
and Naef 1997). Rivers and streams in the Willapa NWR support runs of anadromous fish such
as chum, coho, and Chinook salmon, and cutthroat trout. River and stream channels provide
migration pathways for adult anadromous fish traveling to spawning grounds and juveniles
traveling to the estuary and/or Pacific Ocean.

Land use activities have impacted wildlife habitat values in and along rivers and streams in the
Willapa Bay watershed. Stream processes in many areas have been altered. Degradation of
streams, including those on the Refuge, has occurred historically. Problems include loss of
connectivity to the estuary due to highway and dike construction, hydrologic regime alteration,
presence of fish passage barriers, water quality issues (i.e., temperature and sedimentation), and
presence of exotic species.

There is a need to protect and maintain ecological processes and functions in streams and
associated habitat. Positive effects of healthy streams include enhanced nutrient production and
cycling, improved water quality, and support of a diverse riparian and estuarine plant and
wildlife community.

Late-successional forest habitat in the Willapa Bay area is isolated and highly fragmented. Less
than 1% of the original old-growth forests remain in the 700,000-acre Willapa Bay watershed
(Davis et al. 2009). Currently, second- and third-growth forests dominate the watershed.
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Native grassland habitat has been affected by invasion by exotic species, natural succession, fire
suppression, conversion to pasture, and land development. The loss of native grasslands has
resulted in loss of a federally threatened species, the Oregon silverspot butterfly, which has been
extirpated from the state of Washington.

Extensive areas of formerly open or sparsely vegetated coastal dune habitat have been invaded
by exotic beach grasses, including introduced American beach grass (Ammophila breviligulata)
and European beach grass (A. arenaria). These grasses out-compete native vegetation, alter the
dune ecosystem and form dense stands that reduce the amount and quality of nesting habitat for
native wildlife, including the federally threatened western snowy plover and a Federal candidate
species, the streaked horned lark. The invasion of Ammophila has caused a dramatic reduction of
coastal native plants and is a primary threat to a Federal species of concern, the pink
sandverbena. In addition, substantial loss of coastal dune habitat has occurred due to industrial,
urban, and recreational development.

As a consequence of habitat loss, anadromous fish, migratory birds, and many other native
wildlife species of the watershed and estuary have declined. Other factors such as pollution and
overuse by humans have played a role in wildlife losses, but it is certain that wildlife cannot
persist without suitable habitat. At least 34 wildlife and plant species of the Willapa Bay
watershed and estuary area are now federally or state listed as endangered or threatened (The
Willapa Alliance 1993).

Habitat and wildlife losses have magnified the importance of conservation and management
activities on the Refuge. Willapa NWR currently contains about 16,000 acres of wildlife habitat.
Habitats include Sitka spruce zone forest (including late-successional forest), estuarine open
water, intertidal flats, salt marsh, rivers and streams, freshwater wetlands, coastal dunes, and
grasslands. These habitats represent vegetative communities important for the maintenance of
BIDEH in the Willapa Bay estuary and watershed. The Refuge is vital to preserving the natural
environment as well as native species of fish, wildlife, and plants of the entire estuary and
watershed.

Although protected from development, refuge habitats and wildlife still face threats. Invasive
plants and pest animals can displace and compete for resources with native species. Reed
canarygrass is especially pervasive and monopolizes much of the aquatic habitat, especially in
managed wetlands. It has little value to wildlife compared to the native diversity of wetland
plants it displaces. Bog loosestrife has invaded ditches and managed wetlands. Formerly,
Spartina, a non-native cordgrass that was accidently introduced to the Willapa Bay ecosystem,
covered a large portion of Willapa Bay. However, due to eradication efforts by Federal, state,
and county agencies as well as the efforts of the oyster industry and private landowners, Spartina
is now virtually absent from the bay. Non-native nutria and bullfrogs frequent refuge wetlands.
Non-native invasive species found in refuge forests include English ivy (Hedera helix) and
English holly (llex aquifolium). Several exotic invertebrate species are also found within the
waters of Willapa Bay. New invasive species may appear in the future. Nonpoint source
pollution in the Bay may increase and degrade the water quality within the watershed as lands
are cleared and developed for roads and home sites. Potential nutrient loads, sedimentation,
concentrations of pollutants, and associated runoff, may all contribute to degradation of this
important ecosystem and its fishery resources.
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These problems, while serious, are surmountable. Pollutant sources are being addressed. New
methods of slowing or stopping the spread of invasive plants are being adopted. Efforts toward
additional protection of the Willapa Bay watershed have been initiated between a number of
entities including the Refuge, TNC, state and county agencies, and private landowners. Overall,
the refuge environment is relatively healthy and the varied habitats support an abundance and
diversity of wildlife.

4.2 Identification of Refuge Resources of Concern and Analysis

In preparing this plan, the Service reviewed other local, regional, and national plans that pertain
to the wildlife and habitats of the Willapa Bay watershed and estuary. The Service also sought
input from Washington State conservation agencies, nongovernmental organizations, and the
general public. The refuge purposes, as stated in the enabling legislation for the Refuge (see
Chapter 1), were carefully reviewed as was the Refuge’s contribution to maintenance of BIDEH
in the Willapa Bay watershed and estuary. As a result of this information gathering and review
process, certain species and habitats were identified as resources of concern (Table 4-1). From
this list of resources of concern, those species and habitats that are most representative of refuge
purposes, BIDEH (Table 4-2), and other USFWS and ecosystem priorities, were chosen as
priority resources of concern. Examples include the western snowy plover, marbled murrelet,
and brant. The complete list of priority resources of concern (i.e., focal species and habitat
types) for the Refuge is contained in Table 4-3. These priority resources of concern are the
species and habitats whose conservation and enhancement will guide refuge management now
and in the future. Potential management actions will be evaluated on their effectiveness in
achieving refuge goals and objectives for the priority resources of concern.

Management of refuge focal species and the habitats that support them will benefit many other
native species that are present on the Refuge. Many of the species that will benefit from
management of the refuge focal species are identified in the “Other Benefiting Species” column
in Table 4-3. Through the consideration of BIDEH, the Refuge will maintain all appropriate
native habitats and species. Refuge management priorities may change over time and because
the CCP is designed to be a living, flexible document changes will be made at appropriate times.
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Table 4-2. BIDEH - Natural Plant Communities at Willapa Refuge: Characteristics,
Natural Processes Involved in Sustaining Community and Limiting Factors.

Characteristics of the Community
(Structure, Seral Stage, Species Composition)

Natural Processes
Responsible for
Sustaining Com-
munity Structure/

Limiting Factors

Composition
Upland Forest—Sitka Spruce Zone Forest
Refuge forests consist of a small amount of late-successional Climate Loss of old-growth and
forest with presence of large diameter downed logs and snags characterized by mature forests due to

within forest habitat matrix of even-aged stands, previously
managed for timber production.

Two major low elevation coastal rainforest habitat types:

1) Sitka spruce dominant or co-dominant. Western hemlock
often co-dominant, and western red cedar. Understory includes
salal, oxalis, and sword fern. High diversity of mosses and
lichens.

2) Western red cedar—western hemlock forests often contain
nearly pure stands of hemlock and thrive in this environment
where they are exposed to intense windstorms. Low abundance
of Douglas fir (Pseudotsuga menziesii) and Sitka spruce.
Potential resources of concern: marbled murrelet, bald eagle,
Vaux’s swift, pileated woodpecker, bats.

hypermaritime (cool
summers, very wet
winters), abundant
fog, no major snow
pack. Natural
disturbance
windthrow,
occasional intense
windstorms.
Catastrophic fires
and extended
droughts infrequent.

commercial timber
harvest. Loss of species
diversity and forest
complexity due to
planting of monotypic
stands for timber
production. Conversion
of habitat to residential
areas. Forest
fragmentation.

Riparian—Sitka Spruce Zone Forest

Highly variable structure. High density of edges contributes to
habitat and species diversity and productivity.

1) Early seral stage deciduous trees, such as red alder, typically
younger forests or frequently disturbed areas.

2) Late seral stage Sitka spruce, western red cedar, western
hemlock. Bottomland forest with dense shrub understory;
forested streambanks.

Potential resources of concern: Dunn’s salamander, Van
Dyke’s salamander.

Functioning flood-
plain: high-flow
events shape stream
channels and
riparian vegetation
(pulse disturbances).
Wind and climate
cycles (variable and
cyclic).

Dike construction, land
clearing for agricultural
and urbanization. Timber
harvest and roads.
Sediment input, loss of
large woody debris.

Riverine

River and stream channels provide migration pathways for
adult anadromous fish traveling to spawning grounds and
juveniles traveling to the estuary and/or Pacific Ocean.
Riverine habitat supports amphibians and invertebrates.
Perennial and intermittent streams.

Potential resources of concern: chum, coho, steelhead,
cutthroat trout, western brook lamprey, Columbia torrent
salamander, tailed frog, western pearlshell mussel.

Periodic flooding
with flooding
energy variable
depending on
location of
stream/river in
landscape; perennial
water flows.

Loss of connectivity to
estuary due to highway
and dike construction.
Hydrologic regime altera-
tion, passage barriers,
water quality issues
(temperature and sedi-
mentation), exotic species.

Palustrine Freshwater Wetlands

Non-tidal wetlands dominated by trees, shrubs, persistent
emergents, emergent mosses and lichens, and all such wetlands
that occur in tidal areas where salinity is low (< 0.5 parts per
thousand).

Wetlands with permanent to semi-permanent standing water,
often with fluctuating water table. Can support submerged,
floating, rooted aquatic and emergent plants.

Varying according to depth and contour of basin, duration of
inundation, soil texture and permeability.

Potential resources of concern: waterfowl, trumpeter swan,
water pennywort, native amphibians.

Maintain freshwater
inputs. Functioning
floodplain: frequent
but not prolonged
flooding.

Habitat loss from dike
construction/drainage.
Land clearing for
industrial, agricultural and
residential develop-ment.
Dam construction that
reduced flooding and
altered water regimes.
Invasive species such as
reed canarygrass, purple
loosestrife, bullfrogs, and
nutria.
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Characteristics of the Community
(Structure, Seral Stage, Species Composition)

Natural Processes
Responsible for
Sustaining Com-
munity Structure/

Limiting Factors

Composition
Estuarine
Vast areas of eelgrass beds provide shelter for fish and Tidal cycles. Destruction of tidelands
invertebrates; food source for brant, waterfowl and waterbirds; | Eelgrass requires by diking, construction of
fish spawning and nursery habitat; and shellfish habitat. habitat where bulkheads and piers.
Vegetated and unvegetated sand and mud flats provide foraging | erosion and Dredging activity.
areas for shorebirds. Intertidal sand bars and bay islands sedimentation are in | Contaminants.

provide roost sites for seabirds and haul-outs for marine
mammals.

Potential resources of concern: eelgrass beds, brant, brown
pelican, shorebirds, waterfowl, marine mammals.

equilibrium.
Sediment transport
and deposition.

Aquaculture. Exotic
species: Spartina,
Japanese eelgrass.

Salt Marsh

Saltmarsh grasses, algae and phytoplankton are major
producers in estuaries. Pickleweed (Salicornia), seashore salt
grass, jaumea, alkali grass, sea arrow grass, sand-spurry,
seaside plantain, salt marsh wort. Low to high marsh zones.
Potential resources of concern: migratory waterfowl, dabbling
ducks, Henderson’s checkermallow, elk.

Sun, tides, salinity
gradients.

Invasive species:
Spartina, potentially New
Zealand mudsnail. Diking,
filling, conversion for
agriculture. Logging of
watershed.

Coastal Dunes and Beach

Historically low hummock sand dune formations characterized
by large areas of open sand; formed by sparsely vegetated
native dune plant species.

Invasive, non-native beachgrasses (Ammophila breviligulata
and A. arenaria) planted to stabilize dune community have
change dune morphology and native plant communities. Mild
climate allows vegetation to establish easily and rapidly.
Herbaceous beachgrass to shrub to permanent lodgepole pine
forest.

Potential resources of concern: western snowy plover, streaked
horned lark, pink sandverbena, other rare native dune plants.

Coastal marine and
wind processes.
Sediment transport
and deposition by
ocean currents.
High rainfall
maintains high
water table
favorable for plant
growth.

Dams on Columbia River
have altered sediment
loads. Jetties have altered
sediment transport.
Invasive non-native
Ammophila beach-grasses,
Scotch broom, gorse.
Rapid succession to shrub,
then climax lodgepole
pine forest.

Grasslands

Native grasslands occurred historically on the Long Beach
Peninsula. Current habitat restoration on Refuge to create early
successional, coastally-influenced grassland habitat for the
Oregon silverspot butterfly.

Potential resources of concern: Oregon silverspot butterfly,
early blue violet.

Proximity to ocean,
mild temperatures,
high rainfall, fog.
Maintain low, open
grasslands by
suppressing
encroaching trees
and shrubs. Wind
transport of sand,
small mammal acti-

vety, herbivory, fire.

Loss of habitat. Dune
stabilization caused by the
introduction and spread of
nonnative beachgrass has
encouraged rapid
succession to forested
habitats. Viola adunca
out-competed by
introduced grasses and
herbs.
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Table 4-3. Priority Resources of Concern for Willapa National Wildlife Refuge

Focal Habitat Type | Habitat Structure Life History | Other Benefiting
Species S i Requirement | Species
Marbled | Late- Mature forest: dominant trees 100-200 Breeding Vaux’s swift, pileated
murrelet | successional years with average tree diameters (April- woodpecker, spotted
forest exceeding 21 inches. September) owl, brown creeper, red
Old-growth forest: dominant overstory crossbill, Pacific-slope
>200 years with a multilayered, flycatcher, northern
multispecies canopy; Largest tree Saw-whet owl, northern
diameters range from 32 to >39 inches; goshawk, bald eagle,
Many large fallen trees and snags, trees of band-tailed pigeon,
all ages, heavy ground cover, <80% winter wren, pine
canopy closure. marten, long-legged
In mature and old-growth forests large myotis, long-eared
diameter trees (western hemlock, Sitka myotis, tailed frog,
spruce, western red cedar, Douglas fir) Columbia torrent
with large flat moss-covered branches at salamander, Cope’s
least 7 inches in diameter that form a giant salamander,
platform (for nesting). Branches at least Dunn'’s salamander,
50 feet above the ground. Mean nest Van Dyke’s salamander
branch height of 120 feet. High canopy
closure over nest branches.> "% %1% 1!
Canada Short-grass Short grasses (< 4 inch) preferred forage. | Wintering, greater white-fronted
goose fields Green forage, various grasses and grass- foraging goose, western
legume mixes make up majority of diet. meadowlark, northern
Other essential habitat elements include harrier, red-tailed hawk,
water and sanctuary to sustain birds from American kestrel,
fall arrival to departure in spring.” western screech owl,
killdeer, Wilson’s snipe
Yellow Riparian Early seral-stage deciduous red alder Breeding, song sparrow, common
warbler riparian forest. foraging yellowthroat, downy
>70% cover in shrub layers with woodpecker, great blue
subcanopy layer contributing >40% of heron, belted kingfisher,
total. olive-sided flycatcher,
Shrub layer cover 30%-60% (includes Swainson’s thrush,
shrubs and saplings). Shrub layer height Wilson’s warbler,
> 6.6 feet. Shrubs include willow and willow flycatcher
salmonberry. Roosevelt elk, red-
legged frog
Winter Riparian Mid-late successional bottomland forest Year-round,
wren with complex vegetative structure and breeding,
habitat attributes unique to older forests, foraging

such as large down logs and root wads.
Large forest blocks with average of four
downed logs per acre with dbh >24
inches and 50 feet long. Shrub cover >
60% within 9 feet of ground. Tree trunk
surface area for foraging with a mean dbh
>16 inches. Shrub species include
evergreen huckleberry, red huckleberry,
and sword fern.
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Focal Habitat Type | Habitat Structure Life History | Other Benefiting
Species e Requirement | Species
Van Riparian Forested, shaded streambanks, seeps or Year-round,
Dyke’s moist, north-facing rocky habitats in breeding,
salaman- forested areas. Splash zones of streams foraging
der and moist, well-shaded substrates with
stable microclimates.
Native species including western red
cedar, Sitka spruce, western hemlock, red
alder, salal, salmonberry, huckleberry, red
elderberry, sword fern, oxalis.*> 72
Coastal Riverine Passage barrier free, gravelly coastal Resident and | Chinook salmon, chum
cutthroat streams and small rivers with large anadromous salmon, coho salmon,
trout woody debris, and estuaries. Stream and | fish steelhead, Cope’s giant
off-channel habitats. Cool well- spawning, salamander, red-legged
oxygenated water, temperature <73°F, rearing, and frog, western brook
intact riparian corridor. Fine to coarse foraging lamprey, western
gravel for spawning.®’ pearlshell mussel
Columbia | Riverine Very cold, clear springs, shady seeps, Lay eggs in failed frog, red-legged
torrent headwater streams with large woody rock crevices | frog, Cope’s giant
salaman- debris, and waterfall splash zones. May in seeps. salamander,
der forage in moist forests adjacent to these Larvae and invertebrates
areas. Loose rock or gravel substrates adults live in
that are sediment free. Stable gravel or
microclimates. Water temperatures under small
cannot exceed 81.0°F to 82.4°F.*> cobbles in silt
free water
that is
flowing or
seeping. Slow
maturing.
Northern | Palustrine Emergent wetland. Foraging, mallard, wood duck,
pintail Seasonally flooded with medium depths wintering northern pintail,
(>3 feet) and shallow areas (<4-18 inches American wigeon,
in depth), flooded from approx. October greater scaup, lesser
though June. 30%-70% cover of scaup, northern harrier,
emergent vegetation, floating and great blue heron,
submergent vegetation, native seed- Canada
bearing plants such as spike rushes, geese, trumpeter swan,
sedges, bulrushes, manna grass, Wilson’s snipe, red-
sparganium, cattail and smartweeds." necked phalarope,
Wood Palustrine Forested wetland. Year-round, belted kingfisher, rufous
duck Shallow water wetlands, flooded beds of | breeding, hummingbird, coho
maturing moist-soil plants, and overflow | foraging salmon, coastal
floodplains. Cavities needed for nesting, cutthroat trout,
trees or snags >12 inches in diameter. northwestern
Also uses nest boxes.” salamander, water
Red- Palustrine Freshwater marsh vegetation Breeding, pennywort
legged characterized by tall reeds, grasses, foraging
frog sedges, and floating aquatics. Shallow to
medium water (1.5-6.5 feet) with
emergent and/or submergent vegetation.*
4-18 Chapter 4. Biological Environment
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Focal Habitat Type | Habitat Structure Life History | Other Benefiting

Species e Requirement | Species

Willow Palustrine Scrub shrub wetland Breeding,

flycatcher Patchy shrub layer; woody vegetation 3 to | foraging
12 feet tall with 80% cover and scattered
herbaceous openings.

Canopy tree (woody vegetation > 12 feet
tall) covers <20%. Native shrubs
include: Hooker’s willow, Pacific willow,
Scouler’s willow, Douglas’ spirea.'

Brant Estuarine Vegetated aquatic beds consisting of Foraging. juvenile salmonids,
intertidal and shallow subtidal shores Wintering Pacific herring,
colonized by eelgrass (Zostera spp.) and spring Dungeness crab, soft-
Tidal cycle variation changes habitat from | staging shell clams, shorebirds,
open water to vegetated mudflat. (October- waterfowl, benthic
No Spartina.' April). invertebrates

Dunlin Estuarine Intertidal mudflats, both vegetated Foraging, western sandpiper,
(eelgrass) and unvegetated. No Spartina. | migrating, sanderling, short-billed

wintering dowitcher, red knot,
benthic invertebrates

Western | Estuarine Open water channel habitats used by Foraging and | waterfowl, common

grebe surface and diving waterbirds. roosting, loon, double-crested

migrating cormorant

Brown Estuarine Dynamic intertidal sandbars within Non-breeding | harbor seal (major haul-

pelican estuary used as roost sites. Sensitive to roost sites out sites), seabirds,
disturbance. brant, western snowy

plover, shorebirds,
benthic invertebrates

New- Salt marsh Lives on stems of pickleweed Year-round Henderson’s

comb’s (Salicornia) and on the substrate beneath checkermallow, great

littorine the vegetation. Occurs just above high blue heron, waterbirds,

snail tide line, immersed by seawater only a migratory waterfowl
few hours each year during flood tides.
Habitat characterized by Salicornia,
silverweed, yarrow, tufted hairgrass,
seashore saltgrass, seacoast angelica,
gumweed, seaside plantain, small
spikerush, seaside arrowgrass, Lyngbye’s
sedge."

Western | Coastal dune Sparsely vegetated beach or dune habitat, | Breeding dunlin, sanderlings,

Snowy and beach free of contiguous stands of introduced (March- least sandpipers,

plover beachgrasses (Ammophila spp.) Large September), western sandpipers,
areas of open sand with native beach foraging, short-billed dowitcher,
plants and shell patches/tidal debris for wintering black-bellied plovers,

nest and chick concealment

Nesting areas free of disturbance and
excessive numbers of nest predators,
particularly crows and ravens.

Foraging areas, year-round that are free of
frequent or prolonged disturbance. "

pink sandverbena,
yellow sandverbena,
beach morning glory,
footsteps of spring, gray
beach pea, and other
locally rare native
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Focal Habitat Type | Habitat Structure Life History | Other Benefiting
Species e Requirement | Species
Streaked | Coastal dune Sparsely vegetated expanses of sand Breeding plants®!
horned and beach adjacent to the ocean; approximately 35% | (March-
lark of area with no vegetation September),
Ground layer dominated by sand (~68%) | foraging.
with little thatch Possibly
Areas dominated by grasses (short annual | year-round.
grasses 0.6-8.7 inches) and forbs with few
or no trees or shrubs.”’
Oregon Coastal prairie | Stabilized dune habitat has low relief, Breeding, early blue violet (Viola
silverspot highly porous soils, less exposure to foraging, adunca), red fescue,
butterfly winds, than other habitat types. year-round Douglas’ aster, dune
Habitat restoration and control of exotic goldenrod, pearly
vegetation critical. everlasting, sedge

Caterpillar host plants and adult nectar
sources two key components of habitat.
Nectar species include: pearly everlasting,
yarrow, California aster, dune goldenrod,
dune thistle.

Native nectar plants maintained at a

density > 5 flowering stems/m”."®

Table notes (citation number indicated in parentheses):

(13) The Washington GAP analysis lists the most important refuge habitats as: sandy beaches; late-seral low-
elevation, west-side forest; freshwater and estuarine marsh.

(17) Washington’s Comprehensive Wildlife Conservation Strategy classifies the top 20 habitat types for
conservation. Priority 1 habitats include: bays and estuaries, herbaceous wetlands, marine nearshore, Westside
lowland conifer-hardwood mature forest, Westside riparian-wetlands. Priority 2 habitats: Coastal dunes and
beaches. Other habitats: Agriculture, Pasture and mixed environs; Open Water (lakes, rivers, streams).

Table citations:

(1) Altman, B. 2000. Conservation strategy for landbirds in lowlands and valleys of western Oregon and
Washington. Oregon-Washington Partners in Flight.

(2) Altman, B.1999.Conservation strategy for landbirds in coniferous forests of western Oregon and Washington.
Oregon-Washington Partners in Flight.

(3) Bellrose, F. C., D. J. Holm.1994. Ecology and management of the wood duck. Wildlife Management Institute.
(4) Corkran, C. C., C. R. Thoms.1996. Amphibians of Oregon, Washington, and British Columbia. Lone Pine
Publishing, Redmond, Washington.176 pp.

(5) Larsen, E. M. (ed.). 1997. Management recommendations for Washington’s priority species, Volume III:
Amphibians and Reptiles. Washington Dept. of Fish and Wildlife, Olympia. 122 pp.

(6) NatureServe. 2007. NatureServe Explorer: An online encyclopedia of life [web application]. Version 6.2.
NatureServe, Arlington, Virginia. Available at: http://www.natureserve.org/explorer

(7) Rodrick, E. and R. Milner (Tech. eds.). 1991. Management recommendations for Washington’s priority habitats
and species. Washington Dept. of Wildlife, Olympia.

(8) Ritchie, W. P. (compiler). 2003. Forest survey training workbook for marbled murrelet. Washington Dept. of
Fish and Wildlife, Olympia.

(9) USDA Forest Service. 2003. New findings about old-growth forests. Pacific Northwest Research Station.
Science Update Issue 4 (June 2003).

(10) USDA Forest Service. 2002. Restoring complexity: second growth forests and habitat diversity. Pacific
Northwest Research Station. Science Update Issue 1 (May 2002).

(11) U. S. Fish and Wildlife Service. 1997a. Recovery plan for the threatened marbled murrelet (Brachyramphus
marmoratus) in Washington, Oregon, and California. Portland, Oregon. 203 pp.

(12) Fredrickson, L. H., and M. E. Heitmeyer. 1991. Life history strategies and habitat needs of the northern pintail
in waterfowl management handbook. USFWS, Fish and Wildlife Leaflet 13.1.3, Washington, D.C.
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(13) Cassidy, K. M., M. R. Smith, C. E. Grue, and R. E. Johnson. 1997. The role of Washington State’s National
Wildlife Refuges in conserving the State’s biodiversity. Washington Cooperative Fish & Wildlife Research Unit,
University of Washington, Seattle, 86 pp.

(14) Larsen, E. M., E. Rodrick and R. Milner (eds.). 1995. Management recommendations for Washington’s
priority species, Volume I: Invertebrates. Washington Dept. of Fish and Wildlife, Olympia. 82 pp.

(15) Phillips, R. C. 1984. The ecology of eelgrass meadows in the Pacific Northwest: a community profile. USFWS
FWS/OBS-84/24. 85 pp.

(16) Simenstad, C. A. 1983. The ecology of estuarine channels of the Pacific Northwest Coast: a community
profile. USFWS FWS/OBS-83/05. 181 pp.

(17) WDFW. 2005. Washington’s comprehensive wildlife conservation strategy. Olympia, Washington.

(18) USFWS 2001a. Oregon silverspot butterfly (Speyeria zerene hippolyta) revised recovery plan. USFWS,
Portland, Oregon. 113 pp.

(19) USFWS. 2007. Recovery plan for the Pacific Coast population of the western snowy plover (Charadrius
alexandrinus nivosus). In 2 volumes. Sacramento, California. xiv + 751 pages.

(20) Pearson, S. F., and B. Altman. 2005. Range-wide streaked horned lark (Eremophila alpestris strigata)
assessment and preliminary conservation strategy. WDFW, Olympia, Washington. 25 pp.

(21) Kaye, T. 2003. Conservation strategy for pink sandverbena (Abronia umbellata spp. breviflora). Institute for
Applied Ecology, Corvallis, Oregon. 37 pp.

(22) Deithier, M. N. 1990. A Marine and estuarine habitat classification system for Washington State. Washington
Natural Heritage Program, Dept. of Natural Resources, Olympia, Washington. 56 pp.

(23) Pacific Flyway Council. 1998. Pacific Flyway management plan for the northwest Oregon-southwest
Washington Canada goose agricultural depredation control. Canada goose agricultural depredation working group,
Pacific Flyway Study Comm. [c/o USFWS], Portland, Oregon 97232-4181. Unpubl. rep. 31 pp + appendices.

(24) Knutson, K. L., and V. L. Naef. 1997. Management recommendations for Washington’s priority habitats:
riparian. Washington Dept. of Fish and Wildlife, Olympia. 181 pp.

(25) Churchill, D., Larson, A., Cedar, K., Rolph, D. and T. Kollasch. 2007. South Willapa Bay Conservation Area:
Forest Landscape Restoration Plan. Final draft Ver.3. Unpubl. rep. for The Nature Conservancy and Willapa Refuge.

4.3 Habitats and Vegetation

The Willapa National Wildlife Refuge is located within the Sitka spruce vegetation zone
(Franklin and Dyrness1988). Prior to settlement and development, the landscape was a mixture
of coastal beaches and dunes, saltwater and freshwater marshes, freshwater wetlands, native
grasslands and upland forests, including old-growth forests. These habitats remain, although
their acreage has been reduced. Diking, draining, land clearing, and timber harvest has had
effects on the natural landscape.

The current refuge habitats were mapped using GIS based on the interpretation and analysis of
2006 color infrared and true color ortho-corrected aerial photography. These habitats are
depicted in Maps 5, 6, and 7, and the acreages of each are shown in Table 4-4.

Table 4-4. Habitat Types and Acreages within the Willapa National Wildlife Refuge

Habitat Number of Acres
Sitka spruce zone forest 6,735.7
Estuarine open water 878
Intertidal flats 4,178.2
Salt marsh 1,636.2
Riverine 21.8
Seasonal, managed freshwater wetlands 3173
Permanent/semi-permanent natural freshwater wetlands 610.1
Coastal dunes 1,581.2
Short-grass fields 250.5
Grasslands 334
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The following are summaries of habitats and vegetative communities. The plant and animal
species listed in this section are given as examples of common as well as priority species present
but should not be considered a comprehensive list of all species present.

Willapa Bay is a major estuary on the Pacific Coast and at mean higher high tide encompasses
approximately 70,400 acres (USFWS 1970). An estuary is defined as the area near the mouth of
a river, or rivers, in the case of Willapa Bay, where oceanic tidal waters and freshwater currents
collide and mix. Biologically, estuaries are among the most productive environments on earth
and provide important habitat for a large variety of organisms. This high productivity is due
basically to physical and biological processes unique to estuaries. Dissolved organic nutrients
from detrital material enter the estuary from inflowing rivers. The saltwater wedge, pushed
along the estuary bottom by the incoming tide, brings in other nutrients of marine origin.
Currents and tides circulate fresh and salt water, distributing and, to a certain extent, trapping
dissolved and suspended matter. Deposition of these substances fertilizes the estuary and plant
life flourishes. This plant life includes vascular vegetation of estuarine marshes (grass, rush,
sedge), benthic algae (diatoms), epibenthic algae, and eelgrass on intertidal sediments (USFWS
1986).

Some plants are fed upon directly by fish and wildlife but most die and enter the food chain in
the form of detritus or partly decomposed plant material. This detritus, suspended in the water
and deposited on the bottom, is a high-quality food for consumers because of its high nutritional
value. A number of studies have shown that many species of fish and invertebrates feed wholly
or partially on detritus. Therefore, detritus feeders are the critical link between plant production
and the production of higher consumers. Consequently, the ultimate ecological value of primary
production in marshes occurs when detritus of marsh plant origin enters the food web of the
estuary (USFWS 1977).

Habitat components of estuaries include open water, intertidal mudflats, and salt marshes. These
habitats are discussed separately below.

4.3.1 Upland Forest-Sitka Spruce Zone

The Sitka spruce (Picea sitchensis) forest zone, also known as the coastal temperate rain forest,
occurs in a relatively narrow band extending along the North America coast from southeast
Alaska to northern California. The maritime weather in the region is influenced by moist Pacific
Ocean air and the coastal mountain ranges. Coastal weather is characterized by cool summers
and warm, very wet winters. Fog occurs frequently along the outer coast year-round but is
notable for the significant amount of summer precipitation it creates in the form of tree drip. The
low elevation coastal rivers and forests of southwest Washington receive most of their annual
water budget in the form of rain, since the region has no major winter snowpack. The relatively
mild seasonal temperatures and plentiful moisture create a unique climate that is highly
productive for plant and animal species. The abundant annual precipitation, relatively rich soils,
and low rate of catastrophic fire disturbance allow late seral forests to develop (Franklin and
Dyrness 1988). Summer drought is infrequent or of short duration. The main natural
disturbance is windthrow, frequently occurring during winter storms. Historically occasional
intense winter windstorms occurred with a frequency of once or twice every few decades,
although their frequency has increased during this decade.
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Sitka spruce is the major dominant climax tree species of this forest zone, and is most commonly
associated with dominant and co-dominant western hemlock (Tsuga heterophylla). Many
western hemlocks in these old-growth forests are infected with western hemlock dwarf mistletoe
(Arceuthobium tsugense subsp. tsugense), a parasite that affects their growth but also provides
important ecological functions, such as serving as a nesting platform for marbled murrelets
(Hamer and Nelson 1995). Understory trees include a diverse mix of common overstory conifer
species and hardwoods, primarily composed of red alder (Alnus rubra). Late-seral forests of this
forest zone are characterized by overstory trees of large stature, exhibiting very large diameter
boles, large limbs, and tall, deep crowns, often with broken and reiterated tops. The forests
typically develop vertically and horizontally diverse canopies from multiple crown layers created
by uneven aged stands, streams, gaps, or similar features that result in a complex spatial
orientation. Sitka spruce is susceptible to windthrow, which can account for up to 80% of the
mortality within stands. Regeneration from gap phase replacement, however, is rapid (Franklin
1988). Taylor (1990) found that Picea can persist at a stand scale if moderate to large gaps
(equal to 800-1,000 m?) are created every few decades as seen with the natural disturbance
regime. Since Picea grow more quickly and have a longer life span that hemlock, they can
remain the climax species.

Western red cedar (Thuja plicata) and, less frequently, Douglas fir (Pseudotsuga menziesii), are
found as common overstory tree associates at more inland and slightly drier sites, along with
western hemlock. Douglas fir tends to occur sporadically in old-growth forest remnants of the
Willapa Hills, likely due to climatic conditions such as increased fog and precipitation and
subsequent decreases in solar radiation along the coast that are not optimal for Douglas fir
growth (Davis et al. 2009). In addition, Hansen et al. (2000) state that Douglas fir growth can be
severely limited in this area due to infection by Swiss needle cast (Phaeocryptopus gaeumannii).
Red alder is found as an overstory tree in some forests where clear-cut harvest formerly
occurred, along riparian areas, and as an understory tree in younger conifer forests and areas of
recent disturbance. Pacific yew (Taxus brevifolia), a conifer species associated with old-growth
forests elsewhere (Busing et al. 1995), occur in low densities in these forests. Due to their
natural rot resistance and robust architecture cedar trees can persist for extremely long periods of
time, even surviving as trees from a previous forest stand cohort.

In the Willapa Hills of southwestern Washington, these coastal forests have also been extensively
managed for timber production; today, less than 1% of the original old-growth forests remain as
scattered remnant patches across the landscape (Davis et al. 2009). Managed forests are
typically 20 to 60 years old and are made up of native tree species, primarily Douglas fir and
western hemlock. Harvest of old-growth and mature forests for commercial timber and paper
production has resulted in loss of species diversity and forest complexity on most of this
landscape due to planting of even-aged, monotypic stands, and short harvest rotations.
Conversion of habitat to residential and non-forest uses has accelerated forest fragmentation.

The structural complexity of these forests is a key to its importance as wildlife habitat. Sitka
spruce provides good nesting and roosting habitat for avifauna (Smith 1980; Wiens 1975). Snags
and live trees with broken tops provide nesting habitat for primary and secondary cavity nesters
such as Vaux’s swift, pileated woodpecker, and bats (Hemstrom and Logan 1986). The bald
eagle uses primarily (greater than 90%) Sitka spruce for nesting trees on Admiralty Island
(Meehan 1974) and also uses them as roosting trees to survey the incoming breakers for food
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(Arno and Hammerly 1977). The peregrine falcon in coastal British Columbia uses Sitka spruce
for platform nesting and secondary cavity nesting (Campbell et al. 1978). Marbled murrelets
find the large diameter, often moss-covered limbs of mature spruce trees suitable platforms for
nesting.

Refuge forests consist of a small amount of late-successional forest with presence of large-
diameter downed logs and snags within forest habitat matrix of even-aged stands, previously
managed for timber production. Two primary low elevation coastal rainforest habitat types exist
at Willapa NWR: Sitka spruce forest and western hemlock—western red cedar.

4.3.1.1 Sitka Spruce Forest

This forest type has dominant and co-dominant Sitka spruce and western hemlock. Western red
cedar and red alder may be found at low to moderate densities but are always present. Minor
amounts of Douglas fir and grand fir (Abies grandis) can be present in some stands at mesic
sites.

Diamond Point RNA is an 88-acre forested area at the northern tip of Long Island that was
designated a research natural area in 1976. Diamond Point RNA preserves an example of
second-growth Sitka spruce—western hemlock forest growing on an island in a coastal estuary.
The natural area includes 48 acres of mature red alder and 40 acres of mature Sitka spruce/sword
fern forest and Sitka spruce/salal forest. This area was logged near the turn of the century
(Dyrness 1972).

4.3.1.2 Western Hemlock—Western Red Cedar

This forest type has dominant and co-dominant western red cedar and western hemlock. Minor
amounts of Sitka spruce, Douglas fir, red alder, grand fir, and Pacific yew also occur. Mature
western red cedar can average 8§ to 11 feet dbh and reach 150 to 165 feet in height. Individual
cedars may be up to 1,000 years old. Old-growth western hemlock may reach 5 to 6 feet dbh.
The western hemlock has a higher mortality rate and shorter life span than cedar; therefore the
hemlock is believed to cycle through old-growth stands four to five times more rapidly than the
cedar does.

Understory shrub and herbaceous vegetation in these forest types typically include salal
(Gaultheria shallon), evergreen huckleberry (Vaccinium ovatum), red huckleberry (Vaccinium
parvifolium), oxalis (Oxalis oregana), and sword fern (Polystichum munitum). There is a high
diversity and abundance of mosses and macrolichens from the canopy to the forest floor.

The 111-hectare (274-acre) Cedar Grove RNA on the Long Island Unit is one of several late-
successional forests at Willapa NWR. It hosts an extremely rare plant community: western
hemlock-western red cedar/evergreen huckleberry-salal. The western red cedar forest is in a
climax condition, with some of the ancient cedar trees estimated to be 900 to over 1,000 years
old. The stand’s size, its island location in an estuarine bay, and its persistence make it one of the
most unique forest habitats in the Pacific Northwest (Franklin 1984). The stand structure of the
Cedar Grove RNA is also unusual in that it is quite uniform. This uniform condition is attributed
to the absence of catastrophic fire. Although individual trees show signs of fire, the wet climate
and island setting have apparently protected the area from a stand-destroying fire. The origin of
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is forest may date to the last major change in climate 4,000 years ago. Surrounding trees and
topography have likely protected the stand from major wind events. This area was difficult to
access by water and was therefore spared from logging in the early days. The remainder of Long
Island has been logged one or more times in the last 100+ years (USFWS 1987).

4.3.2 Forested Wetland and Riparian Forest-Sitka Spruce Zone

Riparian and wetland forests are highly variable in their composition, size, and structure
(Kauffman et al. 2001). Functioning floodplains are influenced by high-flow events that shape
stream channels and riparian vegetation through a process of pulse disturbances. The high
density of edges contributes to habitat and species diversity and productivity. Sitka spruce is the
major dominant climax tree species of this forest type. It is most commonly associated with
dominant and co-dominant western hemlock and understory red alder. Early seral stage
deciduous trees, such as red alder, typically make up younger forests or frequently disturbed
areas along stream bottom lands. Unlike similar coastal and riparian habitats found to the north
on the Olympic Peninsula, Davis et al. (2009) found that big-leaf maple (Acer macrophylla),
often the most common hardwood species, is essentially absent from this area.

The streamside forest is often dense with a shrubby understory and surrounded by a forest
matrix. Forested wetlands are found along sloughs and coastal areas on the Refuge. Common
understory vegetation includes vine maple (Acer circinatum), cascara buckhorn (Rhamnus
purshiana), devil’s club (Oplopanax horridus), salmonberry (Rubus spectabilis), skunk cabbage
(Lysichiton americanum), sword fern, and lady fern (Athyrium filix-femina). There is typically a
high diversity and abundance of mosses and macrolichens from the canopy to the forest floor.

Most riparian forests have been impacted directly and indirectly by adjacent timber harvests and
road construction. Harvest of large-diameter trees or windthrow, resulting from high winds
during severe winter storms crashing into trees after removal of adjacent forests, have created
increases in sediment input and loss of large woody debris. Dike construction, land clearing for
agricultural purposes, and urbanization has reduced the amount of coastal forested wetlands.

4.3.3 Estuarine Open Water

Open water refers to those areas that are continuously submerged. These habitats are referred to
as deepwater habitats by Cowardin et al. (1979). Water is present in the channels even at low
tide and they serve as a link between the ocean and tidal rivers and streams. Channel depths in
Willapa Bay range from 30 to 50 feet with maximum depths of 75 to 77 feet below mean low
water (Hedgpeth and Obrebski 1981). The open water channels provide habitat for fish and a
variety of invertebrate animals and aquatic plants. Many of the fish species in the estuary are
confined to open water channels as the tide falls. During high tide they disperse to the flooded
mud flats and lower portions of salt marshes. Channels serve as migration pathways for adult
salmon, lamprey, steelhead, coastal cutthroat trout, and other fish species on their way to rivers
and streams to spawn, as well as for juveniles. Many fish species that spend their adult life in the
ocean spend time as juveniles in the estuary. Deeper channels and holes are preferred habitat for
white sturgeon. Clams, mussels, aquatic worms, and other small organisms are found on the
bottom. Rooted aquatic plants are scarce in the main channels because of water depth and
strong, erosive currents but are found in backwaters.
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4.3.4 Intertidal Flats

Intertidal flats are those areas of mud or sandy mud that are affected by the rising and falling of
the tides. Intertidal flats are often submerged, but are gradually exposed as the tide lowers. At
low tide much of Willapa Bay is drained, exposing extensive mud flats. More than 50% of the
total high tide surface area is exposed at low tide (Hedgpeth and Obrebski 1981; Sayce 1988).
The intertidal zone is defined as the area above MLLW and below MHHW. Based on 2003 data,
84 square miles of the bay are intertidal (Coastal Resources Alliance 2007). These mud flats
tend to be very soft in many locations due to the deposition of fine sediments combined with
organic matter, water saturation, and bacterial influence (McConnaughey 1985). The substrate
characteristics vary from being sandy in the northern region of the bay to silty clay in the
southern region (O’Connell 2002). Typically vegetation is scarce, but beds of eelgrass are
present within Willapa Bay. Intertidal flats support an abundance of invertebrates including
oysters, clams, mussels, amphipods, polychaete and oligochaete worms, insect larvae, and
nematodes. Foraging shorebirds follow the receding tide across the flats and fish and waterbirds
frequent the flats when they are flooded. Organisms of intertidal flats must cope with the stress
of currents, varied wave action, and tides. Intertidal life will also be affected by light level,
temperature change, amounts of oxygen, salinity, and exposure to air and wind (McConnaughey
1985).

Native eelgrass (Zostera marina) is a seed-producing marine plant that provides food and habitat
for a variety of organisms. Vast beds of eelgrass occur at the lower levels of the intertidal zone
and are a staple food for brant, a sea goose that migrates through or winters in Willapa Bay.
American wigeon, mallard, northern pintail, and canvasback also feed on eelgrass (Phillips
1984). Roots and stems of eelgrass assist in stabilization of mudflats. Blades of eelgrass are
grazed and also support the growth of diatoms and small invertebrates that accumulate on the
blades. Eelgrass also supplies detritus, which contributes to the food cycle (McConnaughey
1985). Eelgrass provides habitat for numerous species of mollusks and crustaceans, and serves
as a nursery ground for juvenile, resident and migrating fish (Kikuchi 1980). It is used for refuge
and feeding by salmon species and Pacific herring (Simenstad 1994). An exotic eelgrass,
Japanese eelgrass (Zostera japonica), is also present in Willapa Bay. At the current time it is
unknown whether this eelgrass species poses any threat to the Willapa Bay ecosystem. However,
evidence exists that the expansion of Z. japonica has provided a major food source for migratory
waterfowl (Boersma et al. 2006; Phillips 1984).

The upper edges of the intertidal flats are ringed by salt-tolerant plants called halopytes which
serve as sediment traps and add much organic matter to the estuarine system (McConnaughey
1985).

A recent major ecological concern involved the substantial loss of high intertidal flats and native
saltmarsh vegetation due to invasion by Spartina alterniflora (smooth cordgrass). Spartina, a
non-native cordgrass that was accidently introduced to the Willapa Bay ecosystem from the East
Coast in the late 1800s, formerly covered a large portion (>14,000 acres) of Willapa Bay’s
intertidal mudflats (Boersma et al. 2006). Spartina forms dense, monotypic stands, traps
sediment, and alters natural hydrologic processes. The loss of most of Willapa Bay’s intertidal
mudflats and native saltmarsh communities was imminent. Spartina had and would have
continued to have a devastating effect on use of the bay by shorebirds, brant and other waterfowl
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species, anadromous fish, and Willapa Bay’s oyster and hard-shell clam aquaculture industry.
However, due to eradication efforts by Federal, state, and county agencies as well as the efforts
of the oyster industry and private landowners, and additional support by Washington State
University, the University of Washington, and nongovernmental organizations, including TNC,
Spartina is now nearly absent from Willapa Bay. The major portion of the intensive eradication
effort took place from 2003 through 2008. Use of areas within the bay by shorebirds and
waterfowl dramatically increased after removal of Spartina from tidal mudflats (Patten and
O’Casey 2007).

4.3.5 Salt Marsh

Salt marsh occurs in the estuary where the ground is high enough (not flooded too deeply for too
long) to support emergent herbaceous plants, but too low and wet to support shrubs or trees. Salt
marshes are generally found from elevations of about MLLW to MHHW.

Saltmarsh grasses, algae, and phytoplankton are major producers in estuaries. Halophytes, plants
that are adapted to salty conditions, including pickleweed (Salicornia), seashore salt grass,
jaumea, alkali grass, sea arrow grass, sand-spurry, seaside plantain, and salt marsh wort, are
found in the low to high marsh zones. Low marshes are those nearest the low-tide line which
may be covered with each high tide. High marshes are generally only covered by the tide on
very few occasions. Tufted hairgrass (Deschampsia sp.), Pacific silverweed, saltmarsh bulrush,
and Lyngbye’s sedge are found in high salt marshes.

Salt marshes provide an abundance of food for the invertebrates, fish, birds, and mammals of the
estuary. The vegetation filters pollutants from the water. The plant seeds, roots, tubers, and
leaves feed many thousands of ducks and geese. Plant matter from the marshes breaks down and
is transported by tidal action into the bay. Decaying remains of plants are fed upon by larger
organisms including filter feeders and so on up the food chain. Juvenile salmon and other fish
find an abundance of food in the marshes, as well as shelter from strong currents and predators.
Bald eagles, great blue herons, and other predators are attracted to the abundance of life. The
productivity of the marshes is critical to the health of the estuary.

According to ONRC calculations, Willapa Bay originally contained approximately 14,620 acres
of saltwater wetlands. Now there are 5,277 acres. This represents a 64% loss of estuarine
wetlands (Coastal Resources Alliance 2007).

The Refuge desires to undertake a program of estuarine restoration (Appendix O) in select
portions of the Refuge. This action will maximize and enhance the three above habitats.

4.3.6 Riverine

The Willapa National Wildlife Refuge has the responsibility for approximately 20 streams with
fish populations. Both permanent and intermittent streams are represented on the Refuge and are
classified as low- to medium-gradient streams and high-gradient streams, which are found on
steep slopes.
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Land use activities and previous land management practices have impacted wildlife habitat
values in and along rivers and streams in the Willapa Bay watershed and contributed to the
decline of fish runs. Stream processes in many areas have been altered. Degradation of streams,
including those on the Refuge, has occurred historically. Problems include loss of connectivity
to the estuary due to highway and dike construction, hydrologic regime alteration, presence of
fish passage barriers, water quality issues (i.e., temperature and sedimentation), and presence of
exotic species.

Refuge streams and rivers support runs of anadromous fish such as chum, coho and Chinook
salmon, and cutthroat trout. Western brook lamprey are resident in some of the streams as are
rare amphibians such as the Columbia torrent salamander and tailed frog. Transplanted
populations of western pearlshell mussels are also present in several refuge streams.

Historically streams contained large amounts of woody debris that created a complex aquatic
environment of riffles, pools, glides, runs and side channels. Habitat features of healthy riverine
systems include:

1) Large woody debris: The presence of large woody debris (LWD) in a stream/river
system is an important component which impacts channel formation and channel
stability. LWD in a stream or river bed will cause changes in morphology of
channels by slowing water velocity. This will trap sediments and create pools while
causing riffles to form downstream. In high-energy streams, LWD will assist in the
retention of spawning gravel as well as provide thermal and physical cover for fish
and other species. Another benefit of LWD is providing habitat as well as nutrient
sources for macroinvertebrates and microorganisms (Schuett-Hames et al. 1999).

2) Pool/riffle ratio: Healthy streams should have a pool/riffle ratio of at least 1:1 (Cheo
and Murdoch 1991). This ratio is the number of pools and the number of riffles
observed visually within a stream reach.

Another important component of a healthy riverine system is an intact and diverse riparian
vegetation zone. Positive effects of a healthy riparian zone include (Applied Environmental
Services 2002):

Stabilization of stream banks which reduces sedimentation and the effects of flooding:

1) Reduction of the addition of pollutants into the stream from runoff.
2) Control of stream temperatures by providing canopy shade.

3) Providing refuge for wildlife.

4) Addition of organic matter from leaf litter and fallen branches.

5) Addition of LWD from dead vegetation that falls and enters the stream.

Restoration of riverine habitat is a priority for the Refuge. The initial restoration project on the
Refuge was at Headquarters Stream with the goal of re-establishing chum, coho, and sea-run
cutthroat trout, which were extirpated from this stream in the late 1940s. Restoration activities
were initiated in 1997. Physical improvements consisted of removing fish passage barriers
(which included a tide gate, flash board risers, culverts, and a check dam), incorporation of
LWD, and root wads within the stream, rehabilitating spawning beds and re-establishing a chum
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salmon run as well as cutthroat trout. Coho recolonized the stream when passage barriers were
removed.

Stream and estuarine restoration is undertaken as a management action to restore historic
ecological processes and functions to refuge streams and estuarine habitats to benefit
anadromous fish populations and other stream-dependent wildlife. Refuge lands where stream
and estuarine restoration is feasible stretch from the Naselle River, near the base of the Stanley
Peninsula, to Tarlatt Slough, at the southern end of Willapa Bay and include Long Island. The
Refuge restores stream habitat by re-establishing LWD complexes in a fashion that mimics
natural LWD presumed to have been historically present in the stream. LWD complexes are
placed in the existing stream channels by high line cabling or other heavy equipment use where
feasible, keeping impacts to streamside habitat to a minimum. Complexes that contain root wads
are preferred as this is a more natural condition. Channel structure is sometimes needed to be
modified, fish barriers removed, and portions of the riparian zone restored by plantings. The
Refuge has an environmental assessment for stream restoration that was signed in 2003.

As a management tool the Willapa NWR has had a reintroduction program for salmonids,
including chum and coho salmon as well as sea-run cutthroat trout, since 1996.

Wild sea-run cutthroat trout have been introduced to several refuge streams, starting in
December 2000 and continuing on an annual basis if fish are available. The fish are trapped
incidental to salmon hatchery operations at the Naselle and Nemah River hatcheries, transported
to the Refuge, and released in refuge streams. A small piece of caudal or adipose fin is clipped
by WDFW personnel for DNA analysis. During the relocation process, fish are released in small
groups along a length of the target stream, primarily in pools. Fish are placed in buckets and
hand-carried to the stream site. On occasion, fresh or frozen salmon eggs are also placed in
pools or broadcast as a food source for the cutthroat trout. Salmon carcasses are also received
from local fish hatcheries and are placed along streams to enhance nutrient levels.

In addition, the Refuge maintains fish egg trays for egg reintroduction efforts for chum and coho
salmon and conducts release of chum and coho fry. A chum restoration project was initiated in
1998 in cooperation with the Willapa Bay Regional Fisheries Enhancement Group and the
WDFW.

4.3.7 Seasonal, Managed Freshwater Wetlands

The Lewis and Porter Point units, located on the southwestern shore of Willapa Bay, contain
diked freshwater marshes and are managed for wintering waterfowl, primarily duck use. Since
the 1980s, these units have been converted to freshwater marsh from poorly drained pastures.
Marsh plants include bulrush, cattail, sedges, spikerush, bur-reed, beggarticks, juncus,
smartweed, mannagrass, water pennywort, several species of pondweed, and duckweed. Native
emergent and submerged aquatic plants are present as are non-native invasive species including
reed canarygrass, tussock, and bog loosestrife. Lewis and Porter Point are drawn down through
water control structures on a rotational basis. Draw-downs are conducted to accomplish a
variety objectives including providing mudflat areas for moist soil vegetation to proliferate for
waterfowl food sources; exposing impoundment beds to drying action in order to control reed
canarygrass, tussock, and bog loosestrife infestations; and controlling non-native bullfrog
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populations. In addition to vegetation management via water manipulation, chemical control,
mowing, and/or discing are utilized to control reed canarygrass and tussock. Water level
manipulation is used to encourage seed set and proliferation of smartweed, beggarticks, and burr-
reed. Exposed mudflats also provide foraging areas for shorebirds. Draw-downs are also timed
to maximize the period for native amphibian development before the impoundment is completely
dried out. Natural flooding in the fall provides access to smartweed and other waterfowl foods
for migrating and wintering waterfowl. The Lewis and Porter Point impoundments are also fed
by small streams originating in timber company properties. Water levels are maintained at the
approximately 11.7 feet, except during draw-down. Fish ladders are incorporated into these
systems to allow ingress and egress of fish species, which include coho salmon, sea-run cutthroat
trout, and other native fish species. Small seasonal freshwater wetlands are maintained at the
Riekkola and Tarlatt units. Use of refuge impoundments by waterbirds other than waterfowl,
such as grebes, herons, bitterns, and rails, occurs. These shallow, vegetated wetlands provide
breeding habitat for red-legged frogs, Pacific treefrogs, roughskin newts, and northwestern
salamanders. River otters and non-native nutria also use impoundments.

4.3.8 Permanent/Semi-permanent Natural Freshwater Wetlands

Permanent and semi-permanent natural freshwater wetlands on the Refuge are diverse habitats
and include swamps, marshes, seeps, springs, and seasonal wetlands. Also included in this
category are beaver ponds, which have been constructed through dam building and maintained
by these mammals in various refuge streams, creating open ponds and marshes which provide
important ecological benefits to a variety of wildlife species.

Beavers are an important source of disturbance in natural ecosystems. By constructing dams and
impounding streams, beavers considerably alter stream hydrology in a way that provides
extensive benefits to fish as well as other organisms, resulting in a high species diversity
supported by these systems (Rossell et al. 2005). Cutthroat trout make extensive use of beaver
ponds for overwintering and feeding (Johnson et al. 1999), and coho often use these areas as
winter habitat (Narver 1978 in McMahon 1983). Beaver ponds on Willapa NWR streams
provide winter habitat for both juvenile cutthroat and coho. Maintaining beaver ponds on these
streams will benefit cutthroat and coho by providing winter habitat as well as rearing and feeding
areas (Pollock et al. 2004; USFWS 2004a).

Beaver ponds create habitat complexity and an abundance of woody debris, and they often
contain snags standing in open water. These snags are important nesting habitat for wood ducks,
tree swallows, and woodpeckers. They are also used as hunting perches by a variety of raptors.

There are a few small freshwater ponds on Long Island. Extensive sloughs have developed on
the eastern shore of the island and penetrate westerly for a considerable distance into the interior.
Lewis Slough at the north end has almost bisected the island.

Freshwater marsh and bog communities scattered throughout Long Island’s drainages make up
about 0.2% of the land surface. Plant species associated with these wetlands include skunk
cabbage, yellow pond lily, pondweeds, bladderworts, grasses, sedges, and rushes.
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Freshwater wetlands and surrounding vegetation support a variety of birds such as great blue
herons, marsh wrens, common yellowthroats, and song sparrows.

Interdunal freshwater wetlands are found at the Leadbetter Unit of the Refuge on the north end of
the Long Beach Peninsula and are of relatively high ecological integrity when compared to what
remains of these habitats in Washington. The deflation plain and dune troughs that contain this
habitat are composed of five recognized plant communities and occur in relationship to a
moisture gradient from seasonally wet and seasonally dry to permanently flooded. These include
areas which remain moist, areas which flood through the spring, and areas that are flooded year
round (Caicco 1989). Slough sedge and Pacific silverweed are found in the moister zones of
these habitats. These interdunal freshwater wetlands provide habitat for waterfowl, waterbirds,
songbirds, amphibians, and invertebrates.

4.3.8.1 Visitor/Administrative and Maintenance Site

Two types of wetlands have been delineated on the property: one large estuarine wetland along
Tarlatt Slough, and several depressional emergent wetlands are found in a central and narrow
strip generally running north and south through western portion of the site near Sandridge Road.
The depressional wetlands on-site appear to coincide with the Yaquina loamy fine sand soil
mapping unit, which is somewhat poorly drained and appears to have a water table closer to the
surface. Vegetation characteristic of wetlands and evidence of wet soils can be readily observed
on the site in the designated wetland areas.

Dominant species within the estuarine wetland include slough sedge (Carex obnupta), skunk
cabbage (Lysichiton americanum), common cattail (Typha latifolia), duckweed (Callitrichaceae
heterophylla), Nootka rose (Rosa nutkana), Hooker willow (Salix hookeriana), soft rush (Juncus
effusus), reed canarygrass (Phalaris arundicacea), red alder, water parsley (Oenanthe
sarmentosa), western red cedar, small-fruited bulrush (Scirpus microcarpus), salmonberry, and
creeping buttercup (Ranunculus repens). The large estuarine wetland meets the criteria for
Category I rating, according to WDOE standards described in the Wetland Rating Form for
Western Washington (WDOE 2004). Category I wetlands represent the highest quality wetlands
in the State of Washington. They provide life support function for threatened or endangered
species, they are nurseries of the ocean, and they provide shelter and food for fish, birds, and
wildlife (Key Environmental Solutions 2010).

Dominant species within the depressional emergent wetlands include soft rush, other rushes
(Juncus sp.), slough sedge (Carex obnupta), tussock sedge (Carex stricta), reed canarygrass
(Phalaris arundicacea), velvet grass (Holcus lanatus), and creeping buttercup (Ranunculus
repens). The depressional wetlands are one-stratum emergent wetlands and generally appear to
be degraded, probably due to past land use practices, such as agriculture, including pasturing.
These wetlands meet the basic criteria for a Category IV wetland rating (Key Environmental
Solutions 2010).

Pacific County Critical Areas and Resources Land Ordinance No. 147 (CARL) will require the
issuance of a development permit for work within or adjacent to all wetlands on site. CARL
establishes buffers around all wetlands, utilizing the WDOE Washington State Wetlands Rating
System for Western Washington (WDOE 2004). Buffer widths are determined by the wetland
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quality rating, with higher quality wetlands requiring greater buffer protection zones. The
Category I wetlands will have a designated 100-foot buffer zone, whereas a Category IV
wetlands will have a 25-foot buffer protection zone. The wetlands found on the site will also be
subject to Federal and state removal/fill wetland regulations if impacted.

4.3.9 Coastal Dunes and Beaches

Sand beaches with associated dunes dominate the southern Washington Pacific coastline, while
the northern coast is more rugged and rocky with steep headlands and numerous offshore islands
and rocks. Willapa Bay and Grays Harbor are two large bays located along the outer coast in the
southern half of the state. Historically low hummock sand dune formations characterized by
large areas of open sand, formed by sparsely vegetated native dune plant species. Coastal marine
and wind processes worked to maintain native plant communities in early successional stages on
the outer prism of many of these beaches. Where dunes were more stable and blowouts less
frequent, a mosaic of native prairie and dune grasslands, freshwater lakes, swamps, bogs, and
spruce-dominated forests developed. High rainfall maintained high water tables favorable for
plant growth.

Invasive, non-native beach grasses (Ammophila breviligulata and A. arenaria) planted to
stabilize dune community have change dune morphology and native plant communities. Mild
climate allows vegetation to establish easily and rapidly. Accelerated succession due to fire
suppression progresses from herbaceous beachgrass, to shrub (often invasive non-natives such as
Scotch broom and common gorse), to pioneer lodgepole pine or climax Sitka spruce forest. The
Columbia River once created extensive sediment transport and ocean currents influenced by a
log-shore drift deposited sediment continually nourishing the coastal sand beaches. Dams on the
Columbia River have altered sediment loads, and jetties at the river mouth and entrances to the
bays have altered sediment transport.

The endangered pink sandverbena (Abronia umbellata) and other rare native dune plants like
yellow sandverbena (Abronia latifolia), gray beach pea (Lathyrus littoralis) and beach morning
glory (Convolvulus soldanella) are found along the sparsely vegetated sand beaches and coastal
dunes within the Refuge where the spread of non-native beachgrass is controlled or kept in low
densities due to the influence of naturally occurring erosion processes.

The Leadbetter Point Unit lies at the northern tip of the Long Beach Peninsula, at the mouth of
Willapa Bay, in Pacific County, Washington. The Long Beach Peninsula separates the Pacific
Ocean from Willapa Bay. The west side of the area is characterized by open windswept beaches
backed by low vegetated dunes. The tip of the peninsula was largely barren sand, and the east
side consists of a narrow beach with a few small, sheltered openings cut into the beachgrass by
high water in winter. A small, isolated portion of beach exists to the east, on Willapa Bay, and is
referred to as Grassy Island although it is attached to the peninsula.

The northern end of the Long Beach Peninsula was in a state of gradual northward accretion
from at least 1965 to 1999. Invasion of American beachgrass and European beachgrass has
followed accretion, progressively filling in the dunes behind the sand spit. In conjunction with
slowed accretion in more recent years, the vegetation line has moved westward and the
vegetation-to-water distance has decreased (Phipps 1990) resulting in a narrower beach and

4-32 Chapter 4. Biological Environment



Willapa National Wildlife Refuge Draft CCP/EIS

probably less suitable plover habitat. Recent maps from the Washington State Department of
Transportation show that the tip of Leadbetter Point has been gradually eroding since mapping
efforts began in 1999. As the tip has eroded, the peninsula to the southwest has gotten wider.
Leadbetter Point is one of the northern-most breeding sites for the western snowy plover
(Charadrius alexandrinus nivosus) on the Pacific Coast (Jaques 2001).

The unique natural elements protected at Leadbetter Point include salt marsh, native dunegrass,
lodgepole pine (shore pine) forest, shrub/lodgepole pine (shore pine), and open beach habitats.
Leadbetter Point contains high-quality examples of high-salinity Virginia glasswort/inland
saltgrass marsh, low salinity marsh, and transition zone wetlands. Flora associated with the
marshes are of primary significance, as are the dune grassland and deflation plain communities.
Pockets of native plants within the secondary dune, deflation plains, and dune troughs are also
significant ecological features and are of high quality compared to these remaining plant
communities in Washington. The open beach and dune grassland communities of Leadbetter
Point have been significantly impacted by the invasion and naturalization of two non-native
beach grasses. The salt marsh has been invaded by smooth cordgrass, an eastern salt marsh
species, although efforts to control cordgrass in recent years have essentially eliminated it from
Leadbetter Point. Selective removal or control of plant species not native to Leadbetter Point,
including Spartina, Scotch broom, and common gorse, was an approved management activity at
the time the RNA was established. Removal and control of the non-native beach grasses has
been approved and work has been done as part of the management of habitat for the federally
threatened/state endangered western snowy plover (Caicco 1989; Willapa NWR files).

4.3.10 Grasslands and Short-grass Fields

Native grasslands occurred historically on the Long Beach Peninsula. Currently there are very
few of these native plant communities remaining. Where grasslands still exist they are often
pastures of introduces grasses, and sedges in wetter areas, managed as livestock rangeland, golf
courses and residential lawns. Willapa NWR is planning to develop a habitat restoration project
to create early successional, coastally influenced grassland habitat for the Oregon silverspot
butterfly. WDFW has already implemented a similar project at two small sites on state land on
the Long Beach Peninsula.

Proximity to the salt spray from the ocean, mild temperatures, high rainfall, and fog have
maintained the low-growing, open natural grasslands by suppressing encroaching trees and
shrubs. Natural processes responsible for sustaining the community structure and composition
are wind transport of sand, small mammal activity, herbivory, and fire.

Habitat loss has resulted from dune stabilization caused by the introduction and spread of non-
native beachgrass that encourages rapid succession to forested habitats. The early blue violet
(Viola adunca), a host plant of the Oregon silverspot butterfly larvae, and other native grasses
and forbs, are out-competed by the introduced grasses and herbs and shaded out by weedy shrubs
and expanding pioneer lodgepole pine forests. As coastal areas become stabilized and
developed, the influence of natural processes that sustain native habitats is reduced or eliminated.

The Refuge currently has several managed short-grass pastures in the South Bay Units totaling
250.5 acres.
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4.4 Fish

Coastal rivers and streams within the Refuge provide habitat for several anadromous salmon
species, including coho (Oncorhynchus kisutch), Chinook (O. tshawytcha), and chum salmon (O.
keta), and cutthroat trout (O. clarki clarki). The Bear River estuary provides rearing habitat for
juvenile fish, as well as a staging area for adult anadromous fish preparing to move into and out
of Bear River. Chum, Chinook, and coho salmon are all found in the Bear River. The small
unnamed stream near the headquarters, often referred to as the Headquarters Stream, has during a
numbers of years, experienced a fall run of chum salmon. This stream also contains rearing
habitat for coho and Chinook salmon and coastal cutthroat trout and contains resident sculpin
(Cottus spp). Other streams on the Refuge currently support chum and coho runs. The unnamed
streams in the Lewis and Porter Point units support sculpin and coastal cutthroat trout. Fish
ladders at the Lewis and Porter Point water control structures allow anadromous fish passage.

Federal species of concern found on the Refuge include coastal cutthroat trout, Pacific lamprey,
and river lamprey. Healthy populations of both cutthroat and coho as well as other fish species
have been documented in several refuge streams. Fish surveys are conducted either by trapping,
walking along a stream, or conducting snorkel surveys. Electrofishing of streams is also
conducted by trained individuals. Reproductive surveys have also been conducted and cutthroat
trout as well as coho and chum salmon spawning and production of fry have been documented.
Sticklebacks are found in refuge freshwater impoundments and streams.

4.4.1 Salmonids

Chinook, coho, and chum salmon, steelhead, and sea-run cutthroat trout use the Willapa Bay
estuary as a feeding and nursery area, as well as a migration route to spawning areas in tributary
streams. Occasionally pink salmon occur in the bay.

Salmon often account for 80%-90% of the finfish caught in the Willapa Bay area; however, their
numbers are declining (The Willapa Alliance 1998a). Along the Washington coast, the largest
chum populations are found within the rivers of Grays Harbor and Willapa Bay (WDFW 2000).
Willapa Bay historically supported large chum runs and contained excellent chum habitat
(Stewart and Associates 2007). However, currently chum runs are critically low (Applied
Environmental Services 2001; R. Craig, Willapa Bay Regional Fisheries Enhancement Group,
pers. com.; The Willapa Alliance 1998b). Since 1960 the average return of chum salmon is
approximately one-third of that recorded prior to that year. The majority of the salmon
commercially caught in Willapa Bay were chum, historically averaging 50% of the total salmon
catch. Recently chum have accounted for less than 1% of the total commercial catch in Willapa
Bay. Returns of Chinook and coho have also fallen to approximately one-half of the catch levels
recorded in the 1900s (The Willapa Alliance 1998a).

Although life histories vary considerably among and within species of Pacific salmon (see Groot
and Margolis 1991), the general life cycle for Pacific salmon consists of adult spawning in fresh
water and subsequent death of adults, egg development and juvenile rearing, juvenile migration
to salt water, growth and maturation in salt water, and adult migration to freshwater spawning
habitats (National Research Council [NRC] 1996). Adult salmon primarily spawn in the fall,
however, the season that Chinook salmon return to fresh water prior to spawning is used to
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describe specific “runs” (e.g., fall-, spring-, summer-run). Most Chinook in Willapa Bay return
in the fall. Two life histories of Chinook salmon, stream- and ocean-type, are also distinguished
by the residency of juveniles in fresh water (Bottom et al. 2005; Fresh et al. 2003; Healey 1991;
NRC 1996). Stream-type fish spend one to two years in streams and rivers prior to migrating to
saltwater, whereas ocean-type fish migrate in their first year after spending up to a few months in
streams or rivers. Ocean-type fish also rear in lower reaches of rivers and estuaries much more
than stream-type fish. Juvenile chum salmon migrate to salt water either immediately or within a
few weeks after emergence, and coho salmon generally spend a year rearing in fresh water
before migrating (NRC 1996).

Steelhead and coastal cutthroat trout exhibit substantial variability in their life histories (Behnke
1992; Burgner et al. 1992; Hall et al. 1997). Both species spawn during late winter through the
spring. Adult steelhead that return to fresh water fully mature during late fall through spring are
considered winter-run fish, whereas those that are sexually undeveloped and return during late
spring through early fall are considered summer-run fish (Withler 1966). Anadromous
individuals of both species may spend one to six years in freshwater with most migrating after at
least two years (Burgner et al. 1992; Trotter 1997). Steelhead migrate to the open ocean and
spend one to four years before returning to spawn, whereas coastal cutthroat trout migrate to
estuaries and near-shore areas for a matter of months before returning to fresh water. Unlike
salmon, steelhead and coastal cutthroat trout may survive after spawning and return to saltwater
to forage and make multiple spawning runs. In addition, coastal cutthroat trout exhibiting
resident, fluvial (i.e., migrating to larger rivers only), and anadromous life histories are thought
to occur in some streams. Although sea-run cutthroat can spawn several times, resident cutthroat
appear to spawn only once (The Willapa Alliance 1998a).

Although the presence of salmonids in the Willapa Bay estuary has seasonal patterns (e.g., peak
juvenile abundance in spring and early summer), adults and juveniles consisting of various
species, runs, and life history strategies may be present throughout the year. Habitats used
directly by salmonids at the Refuge consist of tidally influenced sloughs, marshes, floodplains, as
well as tidally influenced and non-tidally influenced portions of streams and rivers for spawning
and rearing. These habitats also indirectly provide benefits to salmonids through production and
export of nutrients, organic matter, and invertebrates, which contribute to the estuary’s food web.

The various species and their periods of adult migration are: Chinook salmon (July-October),
coho salmon (July-November), chum salmon (October-November), steelhead (November-
March), and sea-run cutthroat trout (July-December).

Young fish of varied species pass to or through the bay when only a few days to a couple of
years old. Migration of Chinook salmon occurs during May-July, coho salmon during April-
June, chum salmon during January-May, steelhead during April-June, and sea-run cutthroat trout
during April-June. Migration of coho yearling salmon, steelhead, and cutthroat trout also occurs
during early fall freshets. Salmon and steelhead juveniles can be found in the bay throughout the
year (USFWS 1970).

Stream restoration activities have occurred on the Refuge, specifically for salmonid species. The
Refuge has had success in reintroducing and enhancing salmonid populations in various streams
on the Refuge and restoring physical attributes of streams that have been destroyed or severely
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impacted by historical land use in the past. Most of the refuge streams have been affected by
historic blocks to fish passage and logging impacts. Restoration methods such elimination of
fish passage barriers, placement of large woody debris, nutrient enhancement and restoration of
extirpated or reduced salmonid populations via the use of egg trays, remote incubation, fry
introduction of chum and coho salmon, and adult transplantation of cutthroat trout have
occurred. Restoration activities started in 1997 at Headquarters Stream. This project was aimed
at re-establishing chum, coho and sea-run cutthroat trout, which were extirpated in the late
1940s. After physical restoration of the stream bed occurred, chum eggs were received, which
were hatched in a remote site incubator. Returning adult chum spawners were documented in
2001, 2002, and 2003. Chum fry emergence was also documented in 2004 in Headquarters
Stream although adult spawners were not observed.

Stream restoration activities have since occurred in numerous other refuge streams with
additional streams targeted for these activities in the future. Reintroduction/enhancement efforts
for salmonid species have occurred in the Cedar Grove Stream on Long Island and on the
mainland, including Porter Point, Lewis impoundments/streams, North Creek, Chum Creek, Lost
Creek, and Teal Slough. Major partners in these endeavors include the Willapa Bay Regional
Fisheries Enhancement Group and the WDFW.

Fish ladder installation at Lewis and Porter Point has facilitated fish access to two spawning
streams.

4.4.2 Forage Fishes

This group includes anchovies, herring, and smelt, important forage species in Willapa Bay for
other fish.

Pacific herring use Willapa Bay as a spawning and nursery ground. The eggs are adhesive and
can be found on rocks, piling, seaweed, and eelgrass during January and February, where they
remain until hatching. Immature herring are found in the bay during the spring, summer, and fall
months.

Northern anchovies, although spawning in the ocean, are plentiful in the bay during the period
June through September.

Longfin and silver smelt occur in the area. In general, the longfin smelt are in deeper water,
while silver smelt inhabit the plankton-rich tidal flats. Longfin smelt spawn in the brackish and
lower freshwater reaches of tributary streams, while silver smelt spawn on coarse sandy beaches.

American shad adults migrate through the bay during the late spring and early summer on their
way to upstream spawning areas (USFWS 1970).

4.4.3 Sturgeon

Sturgeon are found in Willapa Bay. White sturgeon are primarily limited to the Willapa and
Naselle River areas. It is believed that adults of this species move upstream in late winter and
early spring to spawn (USFWS 1970).
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4.4.4 Other Fishes

Starry flounder, sand dab, several species of sole, sea and surf perches, rock and bottom fishes
(black cod, flounder, ling cod, rockfish true cod), and related species use the bay as a nursery
area. Starry flounder are abundant throughout the tideflat and shallow water areas.

Young of the numerous species of rock and bottom fishes, sole, sea perch, etc., use the bay as a
nursery area. As these fish mature, they migrate to the deep water areas and ocean front

(USFWS 1970).

Lamprey species found in Willapa Bay include the two anadromous species, Pacific lamprey and
river lamprey. These lamprey species spawn in fresh water. An entirely freshwater species, the
western brook lamprey, has been documented in freshwater streams/rivers on the Refuge
including the Bear River, Teal Slough stream, South Creek, North Creek, Chum Creek, and Lost
Creek. River lamprey and Pacific lamprey have been documented in the Bear River (M.
Johnson, Pacific County Conservation District, pers. com.)

4.5 Birds

The diverse habitats found at Willapa NWR support a large number of resident and migratory
birds. Over 200 bird species have been documented on the Refuge. At the northern tip of the
Long Beach Peninsula at Leadbetter Point, shorebirds including plovers, sandpipers, dunlin,
sanderlings and others, exceed 100,000 annually during the peak spring migration. This site and
the estuarine habitats within Willapa Bay make up one of the most significant shorebird areas in
North America. Willapa Bay is also an important wintering ground for geese and ducks, many of
which breed in Alaska and northern Canada. Great blue heron and several gull species are also
common along the coast at Willapa. Coniferous forests on Long Island and in the Refuge along
the eastern shores of the bay provide food, shelter, and nesting structure for the marbled
murrelet, neotropical song birds, woodpeckers, owls, and raptors. The upland and estuarine
grasslands and early successional, coastally influenced grasslands also support a number of
resident and seasonal birds. Pelagic seabirds such as shearwaters, fulmars, jaegers, and
albatrosses occur in the adjacent coastal Pacific waters but rarely make landfall within the
Refuge. Key focal species that breed, overwinter, or regularly use the Refuge as a stopover
during migration are discussed in more detail in the following section.

4.5.1 Waterbirds
4.5.1.1 Common Loon (Gavia immer)

The NAWCEP classifies the common loon as a species of moderate concern meaning populations
are either a) declining with moderate threats or distributions; b) stable with known or potential
threats and moderate to restricted distributions; or c) relatively small with relatively restricted
distributions. The common loon is not classified as a federally listed species at this time,
because there is no evidence of a declining population or a substantial change in distribution.
The WDFW classifies the common loon as a sensitive species because it is “vulnerable or
declining and is likely to become endangered or threatened throughout a significant portion of its
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range within the state without cooperative management or removal of threats” (Washington
Administrative Code [WAC] 232-12-297, Section 2.6).

Because historic records are somewhat unreliable and surveys have not been comprehensive, it is
not known if the population is currently stable, increasing, or decreasing (Richardson et al.
2000). Evers (2004) describes the overall population as “healthy and robust” and states the
“results from winter counts indicate a steady increasing trend in the number of loons and long-
term recovery in the overall breeding population since the mid-1900s.” However, a finding of
the Marshbird Workshop held in 2005 estimated significant potential threats exist to common
loons that have not actually occurred to a majority of population. Although threats such as
shoreline development, human disturbance, predation, oil spills, harmful algal blooms, bycatch
from commercial gillnetting, lead poisoning, and overfishing of forage fish have been identified,
the severity of these threats to the breeding population is not well understood (Evers 2004;
Marshbird Workshop 2005; McIntyre and Barr 1997; Richardson et al. 2000). Numbers of
known nests have increased over the past 15 years, but this increase may be a result of increased
survey effort (Richardson et al. 2000). New information on these and other issues affecting
common loons will be needed to better understand their current status.

Suitable nesting habitat for common loons does not exist at Willapa NWR, and migrating loons
rarely make landfall within the Refuge, although they are regular inhabitants of the surrounding
marine waters.

4.5.1.2 Aleutian Cackling Goose (Branta hutchinsii leucopareia)

The Aleutian cackling goose was classified as an endangered species in 1967, primarily due to a
declining population caused by predation on their nesting grounds from introduced arctic and red
foxes. The species listing status was changed to threatened in 1991. A revised Federal recovery
plan outlined three major delisting criteria: 1) maintain a wild population of at least 7,500
animals; 2) re-establish self-sustaining populations of geese on three former breeding areas; and
3) maintain adequate migration and wintering habitats. In 2001 the Aleutian cackling goose was
removed from the Federal endangered and threatened species list, because all the major delisting
criteria had been exceeded. Since that time the population has continued to increase and now
numbers over 70,000 based on winter surveys conducted in 2003-2004 (Pacific Flyway Council
2005).

Willapa NWR and the fields and farm pastures adjoining Willapa Bay are the primary stopover
habitat in Washington State for Aleutian cackling geese during the fall migration from September
to late November. Peak counts at Willapa during the mid 1990s averaged from 300 to 400 birds
(Hays 1997; Kraege 2005). Winter goose survey numbers in Willapa Bay were much lower,
representing less than 1% of the geese examined, from 2000 until 2004 when surveys were
curtailed. Low numbers are typically seen during the northern migration in February and March
each year. The highest number of spring migrating Aleutian cackling geese in Washington
through the mid 1990s was 52 birds recorded in Willapa Bay by Pitkin and Lowe (1995). The
2008 calculated population index for Aleutian cackling geese in the Pacific Flyway was 193,321.
The most recent three-year average population equals about 179,000, slightly below the Flyway
objective of 250,000 birds set by the Pacific Flyway Council.
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The increase of cackling geese, which are recovering from historic population lows, has
complicated management in the wintering area for dusky Canada geese. Cacklers wintered
mainly in California prior to the 1980s, but as the population recovered, its wintering range
shifted northward to overlap the range of the dusky. With increasing goose numbers, complaints
of crop depredation by all Canada geese have increased significantly.

4.5.1.3 Brant, Pacific population (Branta bernicla nigricans)

A primary rationale for creating Willapa NWR in 1937 was conservation of migratory and
wintering populations of brant. Brant are one of the most abundant waterbird species passing
through Willapa Bay during annual migrations. Brant utilize eelgrass (Zostera marina) beds as a
primary food source while in Willapa Bay, often numbering in the thousands of birds. Use of the
bay is greatest during the northern spring migration, with peak bird numbers observed from
March through May, with use typically highest in April (Figure 4-1). Brant also winter in the
area from late October to early May. Total numbers of wintering birds are lower than in the
spring, averaging several thousand, but overall there is a lesser degree of interannual variation
(Wilson and Atkinson 1995). Historically the brant population was much higher than at present.
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Figure 4-1. Typical brant use in Willapa Bay and Dungeness Bay, Washington (data from
surveys conducted during the 1989-1990 season).

The total area in Willapa Bay vegetated by eelgrass has also declined since the mid 1980s, partly
due to the spread of the Spartina altinaflora. With the success of recent Spartina control efforts,
eelgrass is expected to return to some areas of the bay. Recent winter use has been primarily
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confined to the northern bay, but extensive eelgrass beds exist along the western side of Long
Island within the Presidential Proclamation Boundary.

Brant harvest in the Pacific Flyway states for 2007 was estimated at 2,800 birds, with
Washington State making up slightly less than 20% of the total rate of harvest. The 2008
population estimate based on an index derived from midwinter surveys totals 24,972.

4.5.1.4 Dusky Canada Goose (Branta canadensis occidentalis)

A goal of the Pacific Flyway Management Plan is to maintain and enhance the dusky Canada
goose population for all of its values to society (USFWS 1992b). The objectives of the plan
include achieving and maintaining a wintering population of between 10,000 to 20,000;
maintaining wintering habitats in sufficient quantity and quality; and managing wintering habitat
to provide optimum food, water, and sanctuary conditions, and to provide optimum geographical
distribution. On the wintering grounds, the dusky population has declined from historic levels
while the total number of Canada geese has reached record highs (Pacific Flyway Council 2008).

The primary wintering area is in the Willamette Valley of western Oregon and on the floodplain
of the lower Columbia River in western Oregon and Washington. Although used to a lesser
degree, Willapa Bay is considered to be part of the primary dusky wintering range. A limited
number of dusky wintering surveys are conducted in Willapa Bay. Surveys totaling
approximately 200 to 1,200 dusky Canada geese are typical on the bay during the fall, winter,
and early spring. While not a large number, it is significant considering the small size of the
population.

Enumeration and comparison to prior survey results is complicated by resident western Canada
geese that have hybridized with introduced dusky geese. These geese are not Alaska-breeding
birds. They are descendents of a captive breeding program initiated at Willapa NWR in 1958,
when 40 dusky goslings were relocated from the Copper River Delta to the Refuge. The flock
grew to about 400 by the mid-1970s, when the program was discontinued. Although recent
estimates of flock size are not available, each year on Miller Sands Island in Oregon
approximately 40 nests of dark Canada geese are recorded. Since 1999, approximately 1,200
dark Canada geese have been banded and collared on Miller Sands Island (Pacific Flyway
Council 2008). Harvest of unmarked hybridized form of western Canada-dusky geese are tallied
as dusky geese at check stations and counted toward unit closure thresholds. Continued marking
of this small population would reduce the unintended inclusion of these birds in permit zone
harvest quotas for dusky geese. However, implementing strategies that allow harvest of
abundant subspecies of Canada geese, while protecting dusky geese, is very time-consuming,
controversial, and expensive. Dusky geese are more vulnerable to hunting, apparently due to
their behavior and habitat use patterns, making control of their harvest difficult (Pacific Flyway
Council 2008). Hunting and harvest management is discussed in further detail in Chapter 5.

4.5.1.5 Brown Pelican (Pelecanus occidentalis)

In 1970 brown pelicans were added to the Federal list of endangered and threatened wildlife as
an endangered species in all but the U.S. Atlantic coast states, Florida, and Alabama. On
November 17, 2009, the USFWS published a rule to remove the brown pelican from this list due
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to recovery (74 FR 59444). The delisting became effective within 30 days of the rule date. The
Service concluded that the primary reason for severe declines in the brown pelican population in
the United States, and for designating the species as endangered, was DDT contamination in the
1960s and early 1970s. Banning of DDT, along with other recovery actions, has resulted in
increased population numbers and reproductive success, and information now indicates that
major threats to brown pelicans have been reduced, managed, or eliminated. A draft post-
delisting monitoring plan has been developed and will be put into effect in the Gulf of Mexico
and coastal California.

Brown pelicans typically begin to arrive locally in June. They are seen numbering in the
thousands along the outer coast of the Leadbetter Unit in August and September. Brown pelicans
primarily use the Refuge for day roosting or loafing and resting, while feeding on northern
anchovy and other small nearshore fishes. Pelicans can also be found on pilings and on sandbars
and seasonally inundated sandy islands in estuaries and at the mouths of rivers and large streams.
The Columbia River estuary and the northeastern coastal Pacific waters may serve as an
important feeding area during years when prey is less abundant in the southern reaches of the
California Current System. Over 22,000 pelicans were documented using the East Sand Island
night roost on the lower Columbia River in July 2009 (Jaques pers. com.) This number is about
twice that observed in previous summers and is a new high record for that site overall. Pelicans
were also observed by refuge staff occurring in larger than normal numbers along the Pacific
coast beaches during summer 2009 (Ritchie pers. com.) Additional data suggest that pelicans
bypassed many of their usual California breeding and foraging sites on the way north during the
spring and summer of 2009. This pattern is most often observed during El Nifio years when food
resources become scarce at accustomed foraging areas adjacent to breeding sites.

Recommendations and recovery actions identified in the California Brown Pelican Recovery
Plan (USFWS 1983) were considered in the development of this CCP and are described in
further detail in Section 4.9.

4.5.2 Raptors
4.5.2.1 Bald Eagle (Haliaeetus leucocephalus)

The bald eagle is classified in the BCC and represents one of the Service’s highest conservation
priorities. The bald eagle was formerly listed under the ESA, primarily due to population
declines caused by reproductive failures linked to DDT, and nesting and roosting habitat loss
resulting from timber harvest and urban development. Productivity levels are high and the
population continues to increase. With observed population growth, the bald eagle was delisted
in 2008 but is still protected under the Bald and Golden Eagle Protection Act and the Migratory
Bird Treaty Act. A monitoring plan has been prepared to track recovery efficacy (USFWS
2007b).

Bald eagles are found year-round at Willapa NWR. Three bald eagle territories encompass
coastal portions of the Refuge in south Willapa Bay. Nests of two of these territories occur on
the Long Island Unit of Willapa NWR. Adult and sub-adult bald eagles, including a resident
pair, can be seen along the outer coast at Leadbetter Point any month of the year. Bald eagles are
opportunistic foragers. Eagles in the Willapa Bay region feed on waterbirds, marine mammals,
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salmondids, and marine fish and invertebrates. Eagles also scavenge fish and animal carcasses in
upland areas, along rivers and larger creeks, and on the coast.

4.5.2.2 Northern Goshawk (Accipiter gentilis)

Northern goshawks can occur in all forested regions of Washington. Northern goshawks are
considered opportunistic foragers (Beebe 1974), feeding on a variety of small mammals,
gallinaceous birds, and forest birds. As of 2003, there were 338 documented breeding territories
in the state (WDFW, unpublished data). The exact number of northern goshawks is not known,
because monitoring is not currently being conducted. The number of historical breeding sites
lost due to habitat alteration and the number of new territories in suitable habitat are also
unknown. Less than 1% of recent breeding records have been recorded from the Puget Trough
area and southwest Washington (Desimone and Hays 2004). The northern goshawk is a species
identified on the BCC list. It is also listed as a Washington State candidate species.

Harvest and fragmentation of forestland have been identified as factors limiting goshawk
populations. Although the effects of timber harvesting on goshawks in the United States are not
fully understood, there is evidence to suggest that harvest impacts nest site selection (Crocker-
Bedford 1990; Desimone 1997; Finn et al. 2002a, 2002b; Reynolds 1989; Ward et al. 1992;
Woodbridge and Detrich 1994), and potentially, nesting rates (Crocker-Bedford 1990, 1995). In
addition, nesting goshawks appear to be largely absent from some extensive forested landscapes
in western Washington that have been intensively managed on shorter rotations (WDFW,
unpublished data). Fragmentation of suitable habitat potentially increases interaction with
competing raptors (e.g., red-tailed hawks [Buteo jamaicensis], great horned owls [Bubo
virginianus]) (Crocker-Bedford 1990; Crocker-Bedford and Chaney 1988; Kenward 1996;
Moore and Henny 1983).

Northern goshawks are not known to occur on the Refuge. However, some current forestlands
contain suitable habitat, and much of the restored upland forests will also support suitable habitat
for northern goshawks. The existing Willapa NWR forest management plan uses thinning
prescriptions that reflect a balance of different forest age classes to promote forest growth and
the development of habitat complexity. A principal objective is restoring ecological function to
refuge forests by creating a natural distribution of stand structure, composition, and successional

stages while promoting old-growth/late successional characteristics to benefit forest dependent
wildlife.

4.5.2.3 Peregrine Falcon (Falco peregrinus pealei)

In Washington, peregrine falcons reached a low of four pairs in 1980. Similar to the bald eagle, a
decline in the North American peregrine falcon population was primarily caused by reproductive
failures linked to the effects of DDT. In 2000, 56 pairs were counted, doubling the number
counted just seven years prior. Peregrine falcons can now be found in most parts of the state
where there are cliffs or structures for nesting and sufficient prey. Peregrines feed on a variety of
smaller birds that are usually captured on-the-wing. Hunting territories may extend to a radius of
19-24 km (12-15 miles) from nest sites (Towry 1987). The population is still small and is highly
vulnerable to disturbance and environmental contaminants, but productivity levels are high and
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the population continues to increase. As a result of this recovery, the Federal government has
down-listed them in August 1999 from endangered to sensitive.

The peregrine falcon is classified in the BCC and represents one of the Service’s highest
conservation priorities. Peregrines are found year-round at Willapa NWR but more regularly
occur from October through April. In winter and fall, peregrines spend much of their time
foraging in areas with large shorebird or waterfowl concentrations, especially in coastal areas
(Dekker 1995). They are only known to use the Leadbetter Unit but may use other coastal areas
within Willapa Bay. Suitable peregrine falcon nesting habitat does not occur within the Refuge.

4.5.3 Shorebirds
4.5.3.1 Red Knot (Calidris canutus roselaari)

Red knots migrate from the Arctic to as far as the southern tip of South America and back each
year. A one-way trip can be about 9,000 miles and involves stops at accustomed staging areas
along the way for feeding and resting. There is concern that their population has decreased
substantially in recent years, especially the eastern North American (Atlantic) subspecies C. C.
rufa, which has been designated as a Federal candidate species. The western North American
subspecies C. c. roselaari is thought to breed in northwest Alaska and Russia’s Wrangel Island
and winters along the west coasts of North America, and possibly Central America and
northeastern South America. The winter range and important wintering areas of this subspecies
are virtually unknown (Buchanan 2006). Although C. c. roselaari is not as much at risk, it is
considered a species of concern due to dramatically declining numbers (Buchanan 2006;
Morrison et al. 2006). Niles et al. (2008) estimate the C. c. roselaari population to be <10,000
and therefore vulnerable. They recommend that both subspecies be listed because of their small,
declining populations and the threats they currently face. C. c. roselaari regularly use the
estuarine habitats in Willapa Bay during their spring and fall migration, but it is not currently
known how significant Willapa Bay habitats are to migrating red knots.

4.5.3.2 Western Snowy Plover, Pacific coast population (Charadrius alexandrinus nivosus)

On March 5, 1993, the Pacific coast population of the western snowy plover was listed as
threatened under provisions of the ESA. The Pacific coast population is defined as those
individuals that nest within 50 miles of the Pacific Ocean on the mainland coast, peninsulas,
offshore islands, bays, estuaries, or rivers of the United States and Baja California, Mexico
(USFWS 2007a). Prior to Federal listing, the WDFW designated the western snowy plover as
endangered in 1981. The western snowy plover population has shown an overall declining trend
during the last century. Reasons for this decline, and the severity of threats, vary by region and
location, but are primarily due to habitat loss and degradation.

Western snowy plover are year-round residents on the Refuge, however most birds migrate south
subsequent the breeding season. Adults typically begin breeding in Washington in late March,
while most young have fledged by mid-August. Of the six Washington locations identified in the
recovery plan as breeding areas, only two are currently occupied, the largest is located at the
Leadbetter Point Unit of Willapa NWR. Disturbance of nesting plovers at Leadbetter occurs to a
lesser degree than elsewhere along the southern Washington coast. The spatial extent of suitable
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habitat and relative isolation of the Leadbetter site make it of paramount importance to snowy
plover recovery in Washington State. Current western snowy plover population and productivity
continue to be below thresholds set as recovery objectives.

Recommendations and recovery actions identified in the western snow plover recovery plan were
considered in the development of this CCP, and are described in further detail in Section 4.9.2.

4.5.4 Seabirds
4.5.4.1 Marbled Murrelet (Brachyramphus marmoratus)

The marbled murrelet is federally listed as a threatened species in California, Oregon, and
Washington. The State of Washington has also designated the marbled murrelet as a threatened
species. The marbled murrelet is a year-round resident on Washington marine coastal waters
within several kilometers of the shoreline. The majority of nesting stands in Washington have
been discovered within 63 km (39 miles) of marine waters. Marbled murrelets require suitable
canopy structures for nesting that are primarily found in the mature and old-growth coniferous
and mixed species forest stands of western Washington. Removal of these forests, primarily by
timber harvesting and urbanization, is the principal factor contributing to the decline of the
marbled murrelet and is the most significant impediment to recovery of the species (USFWS
1997a). Habitat fragmentation resulting in increased densities of nest predators, and prey
availability, are also probable limits to long-term productivity and survival. Adult mortality
caused by predation, impacts from the effects of oil spills, mortality due to entanglement in
fishing gear, chronic water pollution, aquaculture, and disturbance at nesting and foraging sites
have also been identified as potential limiting factors. The current overall estimate for the listed
population (California, Oregon, and Washington) is >18,000. Trend data indicate an annual
decline of between 2.4% to 4.3% (Falxa et al. 2009).

Coniferous forests at Willapa NWR support several stands known to be used for nesting by
marbled murrelets. Suitable nesting habitats occur on the Long Island, Headquarters, and Teal
Slough units, including two of the RNAs on the Refuge, the 111-hectare (274-acre) Cedar Grove
RNA and the 36-hectare (88-acre) Diamond Point RNA. These low elevation coastal forestlands
consist of old-growth and mature western red cedar, Sitka spruce, western hemlock, and Douglas
fir trees with large-diameter limbs, abundant canopy epiphytes, and open crowns. These
structurally complex stands are formed where a diversity of tree sizes create multi-layered
canopies with small naturally occurring gaps and stand-level crown defects (e.g., wind breakage
and dwarf mistletoe deformation) that develop preferred nesting conditions. Forests with
suitable marbled murrelet habitat are very limited in southwestern Washington and northwestern
Oregon. The Refuge represents the most significant habitat on Federal land within the Western
Washington Lowland Province.

Recommendations and recovery actions identified in the marbled murrelet recovery plan
(USFWS 1997a) were considered in the development of this CCP and are described in further
detail in Section 4.9.3.
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4.5.5 Land Birds
4.5.5.1 Streaked Horned Lark (Eremophila alpestris strigata)

The streaked horned lark subspecies represents a small endemic population that breeds and
winters in only a few locations in Oregon and Washington. It is perhaps the most endangered
bird in Washington State (Rogers 2000). Historically its range extended further north into
southwestern British Columbia and as far south as the Rogue River Valley in Oregon. The
population has declined dramatically, and the range contracted significantly. This is primarily
attributed to the loss of native prairies, coastal grasslands, and sparsely vegetated beaches as a
result of general development, agricultural conversion, and encroachment by forests and
introduced beach grasses. Although systematic range-wide surveys are incomplete, it is
estimated that fewer than 1,000 birds remain in the entire population (Pearson and Altman 2005).

Streaked horned lark have been found at Leadbetter Point during surveys conducted during the
breeding seasons in 1999 and 2000 (MacLaren and Cummins 2000; Rogers 1999). Breeding
surveys have been conducted in collaboration with WDFW subsequent to habitat restoration
efforts began by the Refuge in 2001. Several nests have been found each year. Three nests were
found in 2009, but up to 10 territories were estimated to be occupied. Currently the streaked
horned lark population and productivity continues to be below thresholds indentified in the
range-wide assessment. Nest predation has implemented in this reduced productivity. Pearson et
al. (2005) noted that most wintering birds (72%) were in the Willamette Valley, with 20% along
the lower Columbia, 8% on the Washington coast, and 1% on south Puget Sound sites. Based on
re-sightings of color-banded individuals, many birds on the Washington coast and lower
Columbia seem to be resident or move between these two areas (Pearson et al. 2005).

Recommendations and proposed conservation strategies identified in the Species Assessment
Form and the Candidate Notice of Review for the streaked horned lark (66 FR 54810) and the
Range-wide Streaked Horned Lark Assessment (Pearson and Altman 2005) were considered in
the development of this CCP and are described in further detail in Section 4.9.4.

4.5.6 Rare or Extirpated Species
4.5.6.1 Northern Spotted Owl (Strix occidentalis caurina)

The northern spotted owl was listed under the ESA as threatened on June 26, 1990, (USFWS
1990) because of widespread loss of suitable habitat across the spotted owl’s range and the
inadequacy of existing regulatory mechanisms to conserve the spotted owl (USFWS 2008a).
The final northern spotted owl recovery plan was subsequently published in May 2008. Since
the subspecies was listed, the northern spotted owl population has continued to decline,
especially in the northern portions of its range. Spotted owls have become rare in certain areas
of their historic range, such as British Columbia, southwestern Washington, and the northern
coastal ranges of Oregon (USFWS 2008a).

The spotted owl inhabits structurally complex, late seral and old-growth coniferous forests in the
Pacific Northwest and northern California. Historically much of the lowland coastal forests and
mid-elevation forests of the Cascade and coastal mountain ranges provided spotted owl habitat.
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Much of that forestland was harvested for lumber and paper production. “Ideally, blocks of
habitat should be dispersed in a pattern corresponding to a species’ full geographic distribution.
This distribution is the key hedge against major catastrophes that could otherwise extinguish the
sole remaining population of a once wide-spread species” (Thomas et al. 1990). However, the
spotted owl recovery plan excludes the Western Washington Lowland Province from the
Managed Owl Conservation Area approach because it is assumed that low population numbers
are not essential to the species recovery.

Spotted owls historically inhabited forests located within the present day boundaries of the
Refuge. A spotted owl pair that nested in the Cedar Grove RNA forest was last observed there in
1985. The following year barred owls were observed occupying the nest. An established spotted
owl management circle also encompasses the Teal Slough Unit and most of the Headquarters
Unit of the Refuge. This territory was most recently known to be occupied in 1998 when a
survey documented a pair of adults and one juvenile spotted owl. Despite the de-emphasis on
spotted owl recovery in southwestern Washington, applicable recommendations and recovery
actions identified in the northern spotted owl recovery plan (USFWS 2008a) were considered in
the development of this CCP. These actions are described in further detail in Section 4.9.5.

4.5.6.2 California Condor (Gymnogyps californianus)

California condors are listed as endangered in California, but those occurring outside of
California are listed as a non-essential experimental population under Section 10 (j) of the ESA.
For purposes of this subsection, the term “experimental population” means any population
(including any offspring arising solely there from) authorized by the Secretary of the Interior for
release under paragraph (2), but only when, and at such times as, the population is wholly
separate geographically from non-experimental populations of the same species. In 1996 a non-
essential experimental population of California condors was established in northern Arizona.
Since that time condors released in northern Arizona have exceeded the non-essential
experimental area by flying to Wyoming; several points in central and western Utah; Colorado;
and elsewhere in Arizona. The current 10 (j) area was expanded to include parts of Arizona,
Nevada, and Utah.

Willapa NWR does not, and probably never did, provide suitable condor nesting habitat. But
since condors have wide-ranging foraging patterns they may have scavenged large mammal
carcasses within the area that now includes the Refuge. This is especially true for the Pacific
coast portion of the Leadbetter Unit, where dead and dying marine mammals regularly wash
ashore. During the winter of 1805-1806 Meriwether Lewis documented and captured California
condors along the Columbia River. A condor was observed feeding on a whale carcass along the
Pacific Coast near the mouth of the river by the exploration party. The last credible sighting of
condors in the Pacific Northwest was in Oregon in the early 1900s. In the future, wide-ranging
condor flights resulting from an increasing population may find birds moving into areas not
currently used. However, expansion of the nonessential experimental area into the Pacific
Northwest is not being considered at this time.
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4.6 Mammals

Forty-five species of native mammals have been documented on the Willapa NWR. Mammals
that inhabit the various habitats on the Refuge include Roosevelt elk (Cervus elaphus), black-
tailed deer (Odocoileus hemionus), bobcat (Lynx rufus), black bear (Ursus americanus),
mountain lion (Felis concolor), coyote (Canis latrans), Virginia opossum (Didelphis virginiana),
raccoon (Procyon lotor), porcupine (Erethizon dorsatum), striped skunk (Mephitis mephitis),
snowshoe hare (Lepus americanus), mink (Mustela vison), river otter (Lutra canadensis), beaver
(Castor canadensis), mountain beaver (Aplodontia rufa), Pacific jumping mouse (Zapus
trinotatus), long-tailed weasel (Mustela frenata), northern flying squirrel (Glaucomys sabrinus),
Townsend’s chipmunk (Eutamias townsendi), bushy-tailed wood rat (Neotoma cinerea), and
various species of shrews, moles, mice, and voles. Harbor seals (Phoca vitulina) are seen in the
bay and the Bear River. Nutria (Myocastor coypus) is a non-native mammal that inhabits
wetland areas on the Refuge.

The Roosevelt elk is a subspecies that is darker and larger than the Rocky Mountain elk. Habitat
on the Refuge includes open fields and fresh and salt water marshes as well as forested areas and
clearings in forests. An estimate of the elk population in the late 1970s on Long Island was 40 to
45 animals. Populations of elk in western Washington are variable, ranging from less than 1 elk
per square mile to12 elk per square mile (USFWS 1978).

Although a population estimate does not exist for the entire refuge, a study in 1973-1975
estimated the bear population on Long Island to be approximately 30 animals (Lindzey 1976).

Willapa NWR is in an area of high species richness for bats, which tend to have their greatest
species numbers in low-elevation forests. The Refuge’s combination of late-seral, low-elevation
forests combined with wetlands create ideal habitat for a number of bat species (Cassidy et al.
1997). Eight bat species are known to occur on the Refuge, consisting of the little brown myotis
(Myotis lucifugus), big brown bat (Eptesicus fuscus), Yuma myotis (M. yumanensis), long-eared
myotis (M. evotis), long-legged myotis (M. volans), California myotis (M. californicus), silver-
haired bat (Lasionycteris noctivagans), and the hoary bat (Lasiurus cinereus). Many of these bat
species roost and forage in forested areas and several frequently use snags, stumps and downed
logs as day roosts or maternity roosts. The Yuma myotis, long-eared myotis, and long-legged
myotis are Federal species of concern.

4.7 Reptiles and Amphibians

The cool, wet climate of the Willapa Hills makes the area a “hotspot” of amphibian diversity in
Washington. Willapa NWR is particularly noteworthy for the number of amphibian species it
supports. It has more amphibians than any other NWR in Washington (13 of 24 native species).

Federal species of concern found on the Refuge include the tailed frog, Columbia torrent
salamander, and Van Dyke’s salamander. The Refuge supports the greatest number of state-listed
amphibians (three of the six) of any NWR in Washington: the Columbia torrent Salamander,
Dunn’s salamander, and Van Dyke’s salamander, all of which are state candidate species.

Willapa NWR is the only NWR in Washington on which they occur (Cassidy et al. 1997). The
Columbia torrent salamander has a limited range in both Washington and Oregon and relies on
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mid- and late-seral conifer forest. Dunn’s salamander, although it apparently has less stringent
habitat requirements, also has a limited range in Washington, and Willapa NWR supplies most of
its protected area. Other amphibians on the Refuge with less limited distribution, but are
associated with late-seral forests, are the Van Dyke’s salamander and the tailed frog (Cassidy et
al. 1997).

Long Island and wet areas amid similar forested areas on the Refuge’s mainland are rich in
amphibian species. Eighty percent of the amphibian species in Washington are considered
obligates of stream- or wetland-related riparian habitat (Knutson et al. 1997). Eight species of
salamander have been found on Long Island: ensatina (Ensatina eschscholtzii), Pacific giant
(Dicamptodon tenebrosus), northwestern (Ambystoma gracile), Columbia torrent (Ryacotriton
kezeri), western red-backed (Plethodon vehiculum), Van Dyke’s (P. vandykei), and Dunn’s (P.
dunni) salamander, and rough-skinned newt (Taricha granulosa). Cope’s giant salamander (D.
copei) may occur on the island as well. Many of the species found on Long Island also occur on
the mainland within the Refuge and surrounding lands. Some of these amphibian species spend
a large part of their life near streams and wet environments within the forest uplands. The
Refuge has red-legged frog (Rana aurora), Pacific tree frog (Pseudacris regilla), and tailed frog
(Ascaphus truei) in wet habitats, such as marshes, streams, ponds, and seeps. Bullfrogs (Rana
catesbeiana) are an introduced species in the Pacific Northwest, and a control program is in
place for this species as they compete with the native frog species and consume native
amphibians and young waterfowl. Bullfrogs breed in the managed seasonal wetlands. Since
bullfrog tadpoles require two years to mature, the seasonal wetlands are drawn down at least
every two years and screens are put in place at the outlet to strand bullfrog tadpoles. The timing
of the draw-downs are also targeted for mid-July to give the native amphibians, which mature
earlier than bullfrogs, time to metamorphose.

Willapa NWR is less of a haven for reptiles than amphibians. Northwestern garter snakes
(Thamnophis ordinoides) are found in meadows, along forest edges, and in disturbed areas.
Common garter snakes (T. sirtalis) are common in pastures, forests, and freshwater marshes, and
near riparian areas. The high number of amphibian species and low number of reptile species on
the Refuge is a direct reflection of the relative amphibian and reptile composition of the wet,
cold Sitka Spruce zone (Cassidy et al. 1997).

Marine turtles have been observed offshore and mortalities have occasionally washed on shore.
The following species may rarely occur in the ocean adjacent to the Refuge: green sea turtle,
loggerhead sea turtle, leatherback sea turtle, and olive ridley sea turtle.

4.8 Invertebrates

4.8.1 Shellfish

The Pacific (Japanese) oyster and the native Olympic oyster (to a lesser extent) are found in the
intertidal waters of Willapa Bay, mostly in private oyster beds. The Japanese oyster was
introduced into Willapa Bay in 1928 and is the foundation of the bay’s most important
commercial fishery (USFWS 1978).
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Hardshell clams, including the native littleneck, butter, gaper, cockle, and Manila (exotic) clams,
are present in a porous mixture of sand, gravel, and mud within the tidal zone. The softshell
clam occurs throughout the bay tidelands and is most frequently found in muddy or sandy
bottoms in the upper tidal areas and in the brackish water areas of tributary streams. Razor
clams, mainly thought of as inhabiting the open coast sandy beaches, are found in Willapa Bay.
They occur where environmental characteristics resemble those of the coastal sandy beaches
(USFWS 1970).

Dungeness crabs occur throughout Willapa Bay. Immature crabs can be found in abundance on
most of the flats year round, suggesting that Willapa Bay is an important nursery area for this
species. These crabs occur further up the bay with the summer intrusion of salt water (USFWS
1970). The red crab is also found in the bay as well as a non-native species, the European green
crab. Other exotic invertebrate species found within the waters of Willapa Bay include Atlantic
and Japanese oyster drills, Japanese nestling crab, Japanese anemone, Atlantic mudsnail, Atlantic
sponge, Atlantic barnacle, the Black and Caspian Sea hydroid, a terebellid worm, and several
exotic amphipods and botryllid tunicates (Cohen et al. 2001).

Burrowing and free-swimming species of shrimp are found in the bay. The free-swimming
species move into shallow waters and tide flats with the incoming tide and return to deeper
channels at low tide. These detritus feeders are an important diet element to all fish large enough
to consume them (USFWS 1970).

4.8.2 Gastropods
Freshwater snails of the genus Juga have been documented on the Refuge.

The Newcomb’s littorine snail is a Federal species of concern and a state candidate species. This
particular species has not been documented on the Refuge but does occur in other saltmarsh
habitat in Willapa Bay similar to that on the Refuge. The Newcomb’s littorine snail lives on the
stems of pickleweed (Salicornia) and on the substrate beneath the vegetation. This snail occurs
just above high tide line, immersed by seawater only a few hours each year during flood tides.

Habitat for this species is characterized by pickleweed, silverweed, yarrow, tufted hairgrass,
seashore saltgrass, seacoast angelica, gumweed, seaside plantain, small spikerush, seaside
arrowgrass, and Lyngbye’s sedge.

4.8.3 Native Freshwater Mussels

Native freshwater mussels have been declining in North America to the point that nearly three-
quarters of the 297 known species are imperiled and 35 are thought to have gone extinct in the
last century (Nedeau et al. 2009; Stein et al. 2000).

The western pearlshell mussel (Margaritifera falcata) is found in Pacific drainages from
California to British Columbia and southern Alaska (Nedeau et al. 2009). This freshwater
bivalve requires cold, well-oxygenated, low-gradient streams. The western pearlshell is capable
of living over 100 years. This mussel species has been documented in the Naselle and Bear
rivers and some tributaries of these systems. Several small streams on the Refuge contain
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suitable habitat for this mussel and may have contained some small populations historically that
were more than likely affected by land uses which altered stream processes and increased
sedimentation, including timber harvest, road building, and stream cleaning efforts. Also,
reproduction of this species requires salmonid hosts (temporarily used by the mussel’s parasitic
larvae), which were eliminated or reduced due to degraded habitat and previous fish passage
barriers (usually associated with dikes and road building) on some streams on the Refuge. After
the restoration of physical attributes of streams that had been destroyed or severely impacted by
historical land use in the past, removal of fish passage barriers, and the reintroduction or
enhancement of extirpated or reduced salmonid populations, the Refuge embarked on a mussel
transfer program.

Populations of western pearlshell mussel have been transferred to four small streams on the
Refuge in 2007, 2008, and 2009. These transfers were done under permits from the WDFW, as
the donor population was located off-refuge. The western pearlshell mussel is a state-monitored
species.

4.8.4 Other Invertebrates

The tidal flats and shallows support abundant populations of other invertebrates that are an
important part of the estuary’s food chain. Intertidal flats support an abundance of other
invertebrates, including amphipods, polychaete and oligochaete worms, insect larvae, and
nematodes. The amphipod Corophium salmonis is a major food item of juvenile salmon and
other small fish (Arvai et al. 2002; Bottom 1984). Cororphium and other amphipods, along with
a wide variety of benthic worms and other invertebrates, are an essential food source for
migrating western sandpipers and other shorebirds (Wilson 1994).

In a 2002 study, a density of 288,538 invertebrates/m” were surveyed in an unvegetated mudflat
transect. Unvegetated transects had species richness of up to 26 invertebrate species (O’Connell
2002).

Mosquito sampling was conducted at various refuge locations in 2005, 2006, and 2007, as part of
the Washington Department of Health’s state-wide West Nile virus surveillance. Twelve species
were identified. At least eight of the species found on the Refuge are potential vectors of West
Nile virus. However, the virus itself has not been detected in the local area.

A survey of forest arthropods was conducted as part of a larger study of both old-growth and
regrowth forests on the Refuge (Davis et al. 2009).

A survey of stream macroinvertebrates was completed on several refuge streams. The highest
number of taxa recorded in a single stream on this survey was 41 (Conklin 2003). Mayflies,
stoneflies, and caddisflies are common aquatic macroinvertebrates in refuge streams.

Although the federally threatened Oregon silverspot butterfly is currently extirpated from
Washington, the Refuge is actively involved in restoring habitat for this species (see Sections 4.3
and 4.9)
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4.9 Federally Threatened and Endangered Species

The Service has prepared recovery plans that are intended to serve as guidance documents for
agencies, landowners, and the public. Each plan includes recommendations for actions
considered necessary to satisfy the biological needs and ensure the recovery of the listed species.
These plans also emphasize opportunities for improved management of listed species on Federal
and state lands. Recommended actions generally include protection, enhancement, and
restoration of those habitats deemed important for recovery, monitoring, research, and public
outreach. Recovery plans for federally listed species that occur at Willapa include:

Recovery Plan for the California Brown Pelican (USFWS 1983)

Recovery Plan for the Pacific Coast Population of the Western Snowy Plover (USFWS 2007a)
Recovery Plan for the Marbled Murrelet (USFWS 1997a)

Range-wide Streaked Horned Lark Assessment and Preliminary Conservation Strategy (Pearson
and Altman 2005)

Revised Recovery Plan for the Northern Spotted Owl (USFWS 2008a)

Revised Recovery Plan for the Oregon Silverspot Butterfly (USFWS 2001a)

The recommendations provided in the recovery plans for these listed species considered during
the development of this CCP are described here. Species known to currently breed on lands
administered by the Refuge are denoted with an asterisk (*). Reference to specific recovery
action sections in the species recovery plans appear within parenthesis in the Recovery Action
sections toward the end of each species account.

4.9.1 Brown Pelican (Pelecanus occidentalis)

On November 17, 2009, the USFWS published a rule to remove the brown pelican from the
Federal list of endangered and threatened wildlife due to recovery (74 FR 59444). A draft post-
delisting monitoring plan has been developed and will be put into effect in the Gulf of Mexico
and coastal California. Although no new management and monitoring plans are proposed under
this CCP, the Refuge will continue to provide pelicans a protected, undisturbed area for day
roosting, loafing, resting, and feeding in nearshore waters at Leadbetter Point and Willapa Bay.

4.9.2 Western Snowy Plover, Pacific Coast Population* (Charadrius
alexandrinus nivosus)

The western snowy plover is a small (15-17 cm long, 34-58 g) shorebird with pale brown
upperparts, white underparts, and gray to blackish legs. They have bilateral upper breast patches
and breeding males have dark facial markings. On March 5, 1993, the Pacific coast population
of the western snowy plover was listed as threatened under provisions of the ESA. The Pacific
coast population is defined as those individuals that nest within 50 miles of the Pacific Ocean on
the mainland coast, peninsulas, offshore islands, bays, estuaries, or rivers of the United States
and Baja California, Mexico (USFWS 2007a). The current Pacific coast breeding population
extends from Midway Beach, Washington, to Bahia Magdalena, Baja California, Mexico. The
snowy plover winters mainly in coastal areas from southern Washington to Central America.
This coastal population nests primarily above the high tide line on a variety of beach and dune
types including coastal beaches, sand spits, dune-backed beaches, sparsely vegetated dunes,

Chapter 4. Biological Environment 4-51



Willapa National Wildlife Refuge Draft CCP/EIS

beaches at creek and river mouths, and bluff-backed beaches (USFWS 2007a). In addition, it
also nests on sandy river bars, salt pans at lagoons and estuaries, salt pond levees, dry salt ponds,
and on dredge spoils (USFWS 2007a). In winter, snowy plovers are found on many of the
beaches used for nesting as well as on beaches where they do not nest (USFWS 2007a). Prior to
Federal listing, the WDFW designated the snowy plover as endangered in 1981.

Western snowy plover are year-round residents on the Refuge, however most birds migrate south
after the breeding season. Adults typically begin breeding in Washington in late March, while
most young have fledged by mid August. Of the six Washington locations identified in the
recovery plan as breeding areas, only two are currently occupied; the largest is located at the
Leadbetter Point Unit of Willapa NWR. Disturbance of nesting plovers at Leadbetter occurs to a
lesser degree than elsewhere along the southern Washington coast. The spatial extent of suitable
habitat and relative isolation of the Leadbetter site make it of paramount importance to snowy
plover recovery in Washington State.

The Federal Recovery Plan for the Western Snowy Plover designates Washington and Oregon as
Recovery Unit 1. The primary recovery criteria for this unit are maintaining 250 breeding adults
for 10 years, and a five-year average productivity of at least 1.0 fledged chick per adult male
(USFWS 2007a). Deriving this metric for Washington requires an estimate of both the number
of breeding adult males and the number of chicks fledged. Pearson et al. (2009) estimated that
the number of young fledged per adult male was 0.71 (95% Confidence Interval = 0.55-0.96;
Figure 4-2). This estimate suggests that the plover population in Washington should be declining
and is not being maintained by local production (Nur et al. 1999). The recovery plan calls for
development and implementation of mechanisms that ensure long-term protection and
management of breeding, wintering, and migration areas in Recovery Unit 1 (USFWS 2007a).
Current population and productivity levels continue to be below thresholds set as recovery
objectives.

According to the Washington State Recovery Plan for the Snowy Plover (WDFW 1995), the
plover will be considered for down-listing to threatened status when the state supports a four-
year average of at least 25 breeding pairs, and fledges at least one young per pair per year at two
or more nesting areas with secure habitat. State delisting will be considered when the average
population reaches 40 breeding pairs at three or more secure nesting areas. Currently there are
only 35 known snowy plover breeding pairs at two occupied nesting sites in Washington.
Pearson et al. (2009) report that adult population counts are declining for the 2006-2009 period.

Both Federal and state recovery plans require monitoring of breeding adults and monitoring of
fledging success to assess progress toward these recovery goals. Monitoring is also necessary to
evaluate the impact of conservation actions on plover populations such as the use of wire nest
exclosures to exclude potential predators and the effectiveness of habitat restoration efforts. To
provide the information needed to assess recovery progress and to assess the effectiveness of
conservation actions, the Refuge is coordinating its monitoring efforts with Washington and
Oregon Departments of Fish and Wildlife and Washington State Parks and Recreation
Commission.
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Figure 4-2. Number of snowy plover chicks fledged per adult male from 2007-2009 for all
Washington nesting sites combined. Population modeling indicates that one chick fledged
per male is needed on average to maintain a stable population (from Pearson et al. 2009).

4.9.2.1 Limiting Factors

According to the USFWS (2007a), “Habitat degradation caused by human disturbance, urban
development, introduced beachgrass (Ammophila spp.), and expanding predator populations have
resulted in a decline in active nesting areas and in the size of the breeding and wintering
populations.” In Washington, predators eating plover eggs, inclement weather, shoreline
modification, dune stabilization, and recreational activities have been attributed to reduced nest
success and have been cited as the causes of local population declines (WDFW 1995).

The western snowy plover population has shown an overall declining trend during the last
century. Reasons for this decline and the severity of threats vary by region and location, but are
primarily due to habitat loss and degradation. The principal cause of habitat loss in Washington
is from previous efforts to stabilize the naturally shifting sand along coastal beaches.
Introduction of invasive beachgrasses has been used as an effective means of dune stabilization
that preceded development of coastal beachfront areas. The invasive, non-native beach grasses
(Ammophila breviligulata and A. arenaria) planted to stabilize dune community have changed
dune morphology and native plant communities. Mild climate allows vegetation to establish
easily and rapidly. Once established the grass forms a thick root mat and dense canopy that
crowds out native vegetation. Accelerated succession due to fire suppression progresses from
herbaceous beachgrass, to shrub (often invasive non-natives such as Scotch broom and common
gorse), to pioneer lodgepole pine or climax Sitka spruce forest.

The northern end of the Long Beach Peninsula was in a state of gradual northward accretion
from at least 1965 to 1999. Invasion of beachgrass has followed accretion, progressively filling
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in the dunes behind the sand spit. In conjunction with slowed accretion in more recent years, the
vegetation line has moved westward and the vegetation-to-water distance has decreased (Phipps
1990) resulting in a narrower beach and probably less suitable plover habitat. Recent maps from
the Washington State Department of Transportation show that the tip of Leadbetter Point has
been gradually eroding since mapping efforts began in 1999. As the tip has eroded, the peninsula
to the southwest has gotten wider. Leadbetter Point is one of the northern-most breeding sites for
the western snowy plover on the Pacific Coast (Jaques 2001).

The habitat restoration area at Leadbetter Point was initiated in 2002. It now encompasses 121
acres, where oystershell has been added to 54 acres of total area. Ongoing restoration and
maintenance activities conducted included 1) maintaining the 121-acre restoration area
mechanically and through the use of herbicide; 2) widening cuts in the high foredune to least 24
feet; alleyways are cleared to the bare sand beach and disked and compacted in an attempt to
better control non-native beachgrass; 3) in September 2009, an additional 63 acres were treated
with an aerial herbicide application including the primary foredune and a portion of the outer
beach west of the foredune; and 4) between 5 to 10 acres of additional oystershell are added
annually to the restoration area to provide camouflage for ground nesting birds and to reduce
blowing sand. Treating and maintaining the restoration area is necessary to stop the
advancement and narrowing of the outer beach by the colonization of non-native beachgrass.
This activity will widen the bare sand potion of the outer beach, allowing additional habitat for
nesting. The Leadbetter habitat restoration area supports the only known population of pink
sandverbena (Abronia umbellata) in Washington State; this plant species was thought to be
extirpated in the state until its rediscovery in 2006. Pink sandverbena seed was collected and
broadcast in transects within the restoration area and on the outer beach. Pink sandverbena seeds
will be collected and broadcast and/or propagated, and additional seed will be placed in long-
term seed storage at the Berry Botanical Garden for conservation. A collaborative partnership
has begun with the Shoalwater Bay Tribe to propagate additional pink sandverbena plants.

Disturbance at nesting sites and increasing rates of predation often follow in areas with
expanding developments and increased human use. Studies have shown that human-related
disturbance has negative affects on hatching success of snowy plovers (Schulz and Stock 1993;
Warriner et al. 1986) and has reduced snowy plover chick survival by as much as 72% (Ruhlen et
al. 2003). Disturbances to wintering snowy plovers are 16 times higher at a public beach than at
a protected beach, and humans, dogs, American crows, and other birds are the main sources of
disturbance (Lafferty 2001). In addition, snowy plover feeding rates declined in response to
disturbance (Lafferty 2001). Human disturbance has also been shown to negatively affect
hatching rates and chick survival for various plover species (Buick and Paton 1989; Dowling and
Weston 1999; Flemming et al. 1988).

Because human activities in and around plover breeding areas can impact nest success and have
been cited as the causes of local population declines, the Refuge and Washington State Parks
have restricted beach access through the use of 1) complete motorized vehicle driving closures,
except during razor clam seasons; 2) signs that are seasonally placed along the upper portion of
the beach demarcating nesting areas closed to public entry; 3) symbolic fencing placed
seasonally along beach access trails on refuge lands at Leadbetter Point to direct people toward
the wet sand and away from plover nesting habitat; and 4) restrictions prohibiting dogs on refuge
lands. Prohibitions also include restricting removal of native plants, driftwood, and alteration of
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other habitat features; fireworks; and certain recreational activities such as kite flying. These
prohibitions also aid the Refuge in minimizing disturbance in plover habitat.

Predation by native and introduced species has been identified as a leading cause of reproductive
failure of the western snowy plover (USFWS 2007a). Pearson et al. (2009) reported that
predation was the primary source (58%) of plover nest failure in Washington in 2009. Crows
and ravens are recognized as important predators of eggs and juvenile plovers and larks
(Liebezeit and George 2002; Powell et al. 2002; USFWS 2002b; Wilson-Jacobs and Dorsey
1985). Based on studies in Oregon between 1990 and 2000, corvids (ravens and crows) caused
at least 64 plover nest failures (USDA APHIS 2002). Predation was also the most frequent cause
of streaked horned lark nest failure (69%) in Washington at sites in south Puget Sound in 2002-
2004, while causing 46% of failures at two coastal and one river island sites in 2004 (Pearson
and Hopey 2005). Liebezeit and George (2002) provide a detailed review of corvids importance
as predators. The Western Snowy Plover Recovery Plan and annual survey and population
monitoring reports offer additional data on plover predation (Lauten et al. 2009; Pearson et al.
2009; USFWS 2007a).

Development of a predator management strategy would maximize adult survival and juvenile
recruitment of western snowy plover to achieve population objectives for species recovery by
reducing the threat posed by certain problem avian and mammalian predators. This plan would
be a comprehensive conservation strategy that addresses a range of management actions, from
vegetation control and nesting habitat enhancement to nonlethal and lethal control, when
necessary. The most effective, selective, and humane techniques available to deter or remove
individual predators or species that threaten nesting, breeding, or foraging snowy plovers or
horned larks would be implemented. Predator management is identified in Section 2.4.6.1,
Section 2.5, and Appendix L as one of several actions to be implemented in support of listed
species occurring on the Refuge.

4.9.2.2 Recovery Actions

The following recovery actions are being implemented locally to help achieve the desired target
population levels for western snowy plover within the Oregon/Washington Recovery Unit.

Monitor breeding and wintering population and habitats to determine efficacy of recovery
actions and to maximize survival and productivity (1.1, 1.2, and 1.3).

Manage breeding and wintering habitat to ameliorate or eliminate threats and to maximize
survival and productivity (2.1, 2.2, 2.3, and 2.4). These actions include maintaining and
enhancing existing breeding and wintering habitat, preventing sources of disturbance at nesting
sites, enforcement of regulations designed to protect areas used by breeding plovers, and
prevention of excessive predation through an integrated predator management strategy.
Develop and implement a management plan to protect western snowy plovers and their habitat
on Federal lands (3.3.1).

Develop cooperative program and partnership with the Washington State Parks and Recreation
Commission (3.6).

Undertake scientific investigations that facilitate recovery efforts (4.1.1, 4.2, 4.4 and 4.6).
Undertake public information and education programs (5).
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4.9.3 Marbled Murrelet* (Brachyramphus marmoratus)

The marbled murrelet is federally listed as a threatened species in California, Oregon, and
Washington. The State of Washington has also designated the marbled murrelet as a threatened
species. The marbled murrelet is a year-round resident on Washington marine coastal waters
within several kilometers of the shoreline. The majority of nesting stands in Washington have
been discovered within 63 km (39 mi) of marine waters. Marbled murrelets require suitable
canopy structures for nesting that are primarily found in the mature and old-growth coniferous
and mixed species forest stands of western Washington. Removal of these forests, primarily by
timber harvesting and urbanization, is the principal factor contributing to the decline of the
marbled murrelet, and is the most significant impediment to recovery of the species (USFWS
1997a). Habitat fragmentation resulting in increased densities of nest predators, and prey
availability, are also probable limits to long-term productivity and survival. Adult mortality
caused by predation, impacts from the effects of oil spills, mortality due to entanglement in
fishing gear, chronic water pollution, aquaculture, and disturbance at nesting and foraging sites
have also been identified as potential limiting factors.

In Washington State nesting habitat is found in the Sitka spruce and western hemlock forest
zones. Douglas fir also contributes to the likelihood that habitat will be suitable for murrelet
nesting, although there have been no nesting sites found within the coastal Douglas fir zone in
Washington. The Sitka spruce and western hemlock forest zones in Washington include lower
elevation forests comprising western hemlock (Tsuga heterophylla), Douglas fir (Pseudotsuga
menziesii), Sitka spruce (Picea sitchensis) and western red cedar (Thuja plicata). The
availability of nesting structures in a forest canopy is the principal determining factor in stands
with high levels of murrelet activity. Nest selection is highly dependent upon the availability of
potential nesting surfaces, or platforms (Nelson 1997). Kuletz et al. (1995) and Hamer (1995)
found that in Alaska and Washington, respectively, the number of potential nest platforms was an
important attribute in murrelet forest habitats. The suitability of a stand is enhanced by processes
which contribute to the number of potential nesting platforms. Suitable forest stands can consist
of trees exhibiting potential nesting platforms in the form of: large lateral limbs; large or
moderate sized limbs with an abundance of epiphytes (especially mosses); branches creating a
fork with the space between bridged by canopy litter or accumulated moss; a high incidence of
dwarf mistletoe (Arceuthobium spp.) infestation; or an abundance of canopy defects due to
damage caused by environmental conditions (ice, lightning, wind), insects, or other processes
that create growth abnormalities.

Trees typically require 200 to 250 years or more to attain attributes necessary for marbled
murrelet nesting (USFWS 1996). This is generally the time needed to develop limbs of a
sufficient diameter to support a nest. Marbled murrelet nests are often located in the largest trees
in the stand (Jordan and Hughes 1995; Singer et al. 1995). In a sample of 47 nests, Hamer and
Nelson (1995) found all to be in trees larger than 88 cm (35 inches) dbh. However, younger
stands of coastal redwood (Sequoia sempervirens), western hemlock stands with an abundance of
dwarf mistletoe, or stands with numerous older legacy trees remaining from a previous stand can
develop characteristics of nesting habitat at a younger age. A nesting stand consisting of
predominantly 80- to 120-year-old western hemlock trees was found in 1995 in the Tillamook
State Forest, Oregon. This stand originated following a large-scale fire but contains scattered
pockets of older trees that survived the fire. This stand also has a high incidence of mistletoe in
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the younger trees. In 1996 a nest was found in western Oregon in a 65-year-old western hemlock
tree severely infected with dwarf mistletoe. An analysis of unpublished data collected in
southwestern Washington and the west Olympic Peninsula by the WDFW indicates a significant
number of occupied stands have at least one tree of 90 cm (36 inches) dbh or greater per acre,
and with a minimum of two platforms.

Moss enhances the suitability of a stand by increasing the potential nesting surface area on tree
limbs, thus providing murrelets with more nesting opportunities. A majority of the known nests
are found on moss-covered limbs (Nelson 1997; Ritchie 1998). Burger (1995) found that high
murrelet activity in British Columbia was often associated with forest sites exhibiting well-
developed epiphytic mosses. Nests are also located on larger limbs with little or no moss. In
these cases canopy litter of conifer needles, bark, twigs, detritus, and dust constitutes the nesting
substrate. No nesting materials are brought to the nest by the adult murrelets (Nelson 1997).

Dwarf mistletoe can enhance the suitability of a stand by promoting the development of
platforms and cover in the form of enlarged diameter limbs and witches brooms. This can be a
particularly significant factor in mature stands with low density of large diameter trees. There are
seven taxa of dwarf mistletoe occurring in Washington; however, the western hemlock dwarf
mistletoe (Arceuthobium tsugense subsp. tsugense) and the mountain hemlock dwarf mistletoe
(Arceuthobium tsugense subsp. mertensianae) are the only identified taxa occurring west of the
Cascade Mountains in Washington (Hawksworth and Wiens 1996). Western hemlock dwarf
mistletoe occurs from sea level to about 1,250 m (4,100 feet), the common principal host being
western hemlock. Silver and grand fir are considered occasional hosts. Rare hosts are Douglas
fir, Engelmann spruce, and mountain hemlock. Principal hosts of the mountain hemlock dwarf
mistletoe are mountain hemlock and silver fir. The distributional range is thought to be limited
to elevations greater than 1,200 m (3,900 feet) and thus beyond the elevational range of most
known marbled murrelet nest stands. Nine percent of 37 marbled murrelet nests examined in the
Pacific Northwest were on mistletoe infected limbs (Hamer and Nelson 1995).

A sample of 41 nests in the Pacific Northwest by Hamer and Nelson (1995) found a mean limb
diameter of 32 cm (13 inches). They also report a mean nest height of 45 m (148 feet) in a
sample of 45 nests. The majority of these nests have been located in the upper half of the tree
crown. Nest limb diameters in Washington range from 14 to 50 cm (5-20 inches); limb heights
from 20 to 53 m (66-174 feet). Nests have been located on limbs as small as 10 cm (4 inches) in
Oregon.

Other factors which appear to contribute to the suitability of habitat for marbled murrelet nesting
are cover, access to the canopy, stand size, and location on the landscape. Cover at an overstory
canopy level may be important but has been shown to be highly variable. Cover directly above
and adjacent to the nest, however, appears to be an important attribute. Occupied stands in
Washington have a mean canopy cover of 81% (Hamer 1995) and 87% of all nests in the Pacific
Northwest had greater than 74% immediate overhead cover (Hamer and Nelson 1995). Canopy
cover of stands elsewhere is highly variable, ranging from 15 to 100% in Oregon (S.K. Nelson,
pers. com.)

Stand access by marbled murrelets can be influenced by stem density of dominant trees; total
stem density; natural and artificial openings and flight corridors created by multiple crown layers
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in uneven aged stands, streams, trails, or similar features; canopy integrity and spatial
orientation; and slope. In a sample of 30 nest trees, Hamer and Nelson (1995) found the mean
distance from a nest to an opening to be 92 m (302 feet). Singer et al. (1995) identified flight
corridors in gaps beneath the dominant canopy used by murrelets to enter and exit their nests.
The crowns of trees on steep slopes may be more accessible to murrelets than those on flatter
terrain; however, there currently are no statistically significant data to show more secondary or
sub-dominant trees may be accessible in these circumstances.

Stand size may influence the quality of the stand by affecting the amount of available interior
habitat, nest predation and disturbance levels. Marbled murrelets are considered to be one of the
bird species in the Pacific Northwest most sensitive to forest fragmentation (Hansen and Urban
1992). Bryant (1994), Rudnicky and Hunter (1993), Small and Hunter (1988), and Wilcove
(1985) have demonstrated that avian nests are adversely impacted by fragmentation and the
associated edge effects. A critical review by Paton (1994) concluded that sufficient data show
predation rates decrease as habitat patch size and distance from edge increases. I n contrast,
Vander Haegen and DeGraaf (1996) did not find that fragmentation resulted in higher predation
rates on nests of ground and shrub nesting passerines in Maine. They did, however, conclude
that proximity to a forest edge coincides with greater nest predation rates. An avifauna nest
predation study by Naef (1996) conducted in Washington also found no clear relationship
between nest predation and stand size. She suggests that vegetation structural factors in interior
coniferous forests may have more of an influence than stand size alone. Reduced levels of
predation were shown to occur where nests were higher in a tree, further from a recently
disturbed edge, and in mature stands with higher and deeper canopies. Chen et al. (1992) found
several microclimatic differences between forest interiors and edges. Interior forest habitats
experience reduced daily temperature fluctuations, lower daily high temperatures, and lower
wind speeds than forest edges. Interior forests may also provide better visual and sound
screening from adjacent sources of human disturbance than forest edges.

Predation rates at marbled murrelet nests have been found to be extremely high in some areas.
Nelson and Hamer (1995) noted that 57% of the marbled murrelet nests examined (n=8) in
Washington, Oregon, and California, failed as a result of predation. They also found that
reproductive success was correlated to distance from an edge. They report that all but one
successful nest was greater than 55 m (180 feet) from an edge. Marzluff et al. (1997), in a
preliminary report, indicate that landscape fragmentation and proximity to human activity may
influence predation by corvids on marbled murrelet nests. Naef (1996) also found that stand
context in relation to the disturbance of the surrounding matrix was an important influencing
factor in avian nest predation, especially at stand edges. Small and Hunter (1988) found that nest
predation of songbirds was highest in small forest patches completely surrounded by clearings.

Distance from marine waters and the location of nearby habitats may also affect suitability.
Stands that lie further from feeding areas probably require the adults to expend more energy to
provision the nest. Newly fledged chicks may have a greater likelihood of successfully reaching
the marine waters if their nest is closer to the coast. Suitable nesting habitat adjacent to or near
an occupied stand, possibly offers more opportunities for recruitment as the population expands.
This condition may also help maintain localized breeding productivity if a catastrophic event
such as a wildfire or wind storm destroys a nesting stand.
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4.9.3.1 Limiting Factors

Marbled murrelets require suitable canopy structures primarily found in mature and old-growth
forest stands for nesting. Elimination of these forests, primarily by timber harvesting and
urbanization, is the principal factor contributing to the decline of the marbled murrelet and the
most significant impediment to recovery of the species (USFWS 1997a). Habitat fragmentation
resulting in increased densities of nest predators, and prey availability also probably limits long-
term productivity and survival of the marbled murrelet. Adult mortality caused by predation,
impacts from the effects of oil spills, mortality due to entanglement in fishing gear, chronic water
pollution, aquaculture, and disturbance at nesting and foraging sites have also been identified as
potential limiting factors.

The life span of marbled murrelets is unknown, but other members of the Alcid family have been
shown to live from five to 32 years (De Santo and Nelson 1995). A marbled murrelet banded in
British Columbia in 1991 was recaptured in 1997 (Lougheed and Lougheed 1998). Adult and
first-year juvenile survivorship based on data from other alcids is estimated to be 81%-88% and
70%, respectively (Beissinger 1995). Marbled murrelets are thought to reach breeding maturity
in two to four years (De Santo and Nelson 1995). Marbled murrelets have a low rate of
reproductive success. Breeding pairs produce a single offspring during reproductive years.
Murrelets may not nest every year, especially when food resources are limited (Nelson 1997).
Beissinger (1995) reports surveys to determine productivity have found adult to juvenile ratios
from 4% to 5% in British Columbia and Oregon. Stein and Nysewander (1995) found adult to
juvenile ratios from 8% to 9% in Puget Sound. In the western Straits of Juan de Fuca along the
Washington coast, Thompson (1997) found that juveniles made up 17% of the murrelets
observed. Corrections for possible environmental factors and biases in survey methodology will
likely lead to refined estimates in the near future.

Population trend modeling suggests an annual decline of 4% to 7% in the total North American
population, but the potential rate of decline could be twice as large (Beissinger 1995). The
combination of low demographic potential, small population size, and increased risk resulting
from anthropogenic factors could lead to extirpation of the marbled murrelet in portions of its
current range. The current overall estimate for the listed population (California, Oregon, and
Washington) is less than 18,000. Trend data indicate an annual decline of between 2.4% to 4.3%
(Falxa et al. 2009).

The Federal Recovery Plan for the Marbled Murrelet (USFWS 1997a) identifies the primary
cause of population decline as loss of older forests and associated nest sites. It states that
protection of suitable nesting habitat and nest sites on Federal, state, and private lands are
essential toward maintaining a well-dispersed population across the landscape. Management of
some mature age class forest stands to provide replacement habitat for increasing the population
and contributing additional potential nesting sites is also critical to recovery of the species. The
importance of surveys to locate nest sites and identify suitable habitats is recognized at both the
Federal and state level. To allow for protection of unsurveyed potential nesting sites, the
Washington Forest Practices Board (1997) requires landowners with greater than 200 ha (500
acres) of land within 80 km (50 miles) of salt water to survey suitable habitats prior to harvest.
Several land management approaches are also available to protect habitat such as Federal habitat
conservation plans, and state landscape and site management plans.
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Habitat fragmentation appears to result in increased densities of nest predators. Predation rates
at marbled murrelet nests have been found to be extremely high in some areas. Fragmentation of
conifer and mixed-species forests may contribute to these predation rates (Nelson and Hamer
1995). Forests with increasingly complex structural architecture are desirable features that should
be retained or enhanced in forest ecosystems (Naef 1996). Corvids are thought to forage using
visual cues and have been identified as a primary marbled murrelet nest predator. A more
complex forest has larger canopy mass in multi-dimensions that can help to conceal the location
of nests from such visual predators (Rudnicky and Hunter 1993; Wilcove 1985; Yahner and
Cypher 1987). Interior portions of forests mitigate the effects of surrounding ambient and severe
environmental conditions and may provide better visual and sound screening from adjacent
sources of human disturbance than forest edges.

Human disturbance of marbled murrelets is not well documented but has been shown to elicit
differing levels of response from foraging and nesting birds. Kuletz (1996) reported numbers of
murrelets counted on the water in Alaska were negatively correlated to the number of boats and
low-flying aircraft in the area. Response to boats and low flying traffic has also been reported by
others. Strong (1995) felt that birds were very sensitive to his vessel while passing within 50 m
(164 feet). A literature review by Long and Ralph (1998) found that human activities can impact
nesting success of seabirds and waterfowl, especially during the period when a nest site is chosen
and during incubation. Henson and Grant (1991) report that passing vehicles caused the most
observable response when they had loud engines, such as motorcycles, or were stopped along a
road. Washington state and Federal regulations restrict heavy equipment, and Federal
regulations also apply to small power equipment, used during the breeding season adjacent to
nesting stands. Long and Ralph (1998) cite unpublished data that indicate murrelets did not
appear to respond to aircraft or helicopters flying overhead, except when they were at an altitude
below 152 m (500 feet). However, based on recommendations from a panel of wildlife
biologists and resource specialists, the Washington Forest Practices Board adopted rules (WFPB
1997) that restricts aircraft flight below 400 m (1,300 feet) over known marbled murrelet nest
sites anytime during the breeding season or within 0.4 km (0.3 mile) during periods of daily peak
activity. Federal restrictions applied in California limit aircraft flight below 152 m (500 feet).
The effects of rotor-wash should also be considered when assessing the potential impacts from
helicopter operations. Factors to consider whenever addressing concerns of potential disturbance
to nesting marbled murrelets are the changes in noise or visual activity levels above ambient
conditions, the timing of source activities in relation to nesting chronology, type of disturbance,
and the duration and frequency of the disturbance. Studies of predation and disturbance in the
Pacific Northwest with direct applications to marbled murrelets are ongoing, so the measurable
effects of timber harvests and other human activities remain undetermined.

4.9.3.2 Recovery Actions

Recovery actions identified for the marbled murrelet and addressed through management
activities at Willapa NWR are:

Protect terrestrial habitat essential for marbled murrelet recovery (2.1).

Incorporate management recommendations for protected areas. These include short-term actions
to stabilize and increase the population, such as maintaining and enhancing occupied nesting
habitat and surround buffer areas, protecting unoccupied suitable habitat in larger contiguous
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blocks, and minimizing disturbance and activities that could elevate nest predation (3.1).
Implementation of long-term actions having consequential effects on population growth are
identified in Section 3.2.

Increasing the amount and quality of suitable nesting habitat by decreasing fragmentation,
protecting recruitment habitat to buffer existing habitat and provide future replacement habitat,
and using silvicultural techniques to accelerate development of new habitats are means
indentified to improve the amount and quality of available habitat, especially in regions and
landscapes with a scarcity of suitable habitat, such as found in southwestern Washington.

4.9.4 Streaked Horned Lark* (Eremophila alpestris strigata)

The endemic subspecies of the Pacific coastal form of horned lark is found only in western
Oregon and Washington. Rogers (2000) proposes that the streaked horn lark may be the most
endangered bird in Washington. Horned larks are small ground-dwelling passerines with black
occipital feather tuffs, or horns. Their plumage is also marked with a black breast band, lores,
and cheek patches that contrast with a yellow eyebrow stripe, ear coverts, and chin. The nape,
back, rump, and upper tail is brown streaked with dusky brown to black (Beason 1995).

Larks inhabit native prairies but have also adapted to nesting in low growing and sparsely
vegetated grasslands at airports, coastal sand dune habitats, and on dredge spoil islands. The
streaked horned lark was once abundant on Puget Sound prairies. As its population and
distribution has decreased significantly with the decline in habitat, it is now restricted to a few
large open grassland sites and islands in Washington (Stinson 2005) and several sites in Oregon.
The streaked horned lark is currently a candidate for listing under the ESA. Candidate species
will be listed at some point in the future, unless adequate conservation measures preclude the
need for listing.

4.9.4.1 Limiting Factors

As with the western snowy plover, loss and fragmentation of prairie habitats to urban
development; introduced beachgrass (Ammophila spp.); invasion by turf-forming grasses, shrubs,
and taller vegetation; and expanding predator populations have resulted in a decline in active
nesting areas and in the size of the breeding and wintering populations. Habitat succession and
invasion of non-native plants at prairies have accelerated with the suppression of wild fires.
Nearly all the remaining prairie sites in western Washington are degraded to some extent by
exotic forbs, grasses, and woody plants, creating unfavorable conditions for lark use (Stinson
2005). Aircraft strikes at airport breeding sites and disturbance and habitat destruction from
recreational vehicles at beach sites have also been implicated as causes leading to the population
decline.

4.9.4.2 Recovery Actions

The streaked horned lark preliminary conservation strategy (Pearson and Altman 2005) outlines
regional priorities for developing recovery actions aimed at avoiding continued population
declines and potential future listing. The following actions identified for the Washington coast
are currently implemented at Willapa NWR, or would be under Alternatives 2 and 3 of this CCP.
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Control invasive beachgrass at known breeding sites.

Limit human and vehicle access to nesting sites and activities that disturb breeding larks, such as
off-leash dogs, fireworks, and kite flying.

Reduce the amount of food available to known nest predators like crows and ravens.

Investigate methods for reducing nest predation rates.

Develop and implement a population monitoring strategy that includes a direct or indirect
measure of fitness (reproduction and survival).

Develop educational signs along beach access points informing the public about the sensitivity of
nesting larks and plovers to specific recreational activities.

4.9.5 Northern Spotted Owl (Strix occidentalis caurina)

The northern spotted owl was listed under the ESA as threatened on June 26, 1990 (55 FR 26114
26194) because of widespread loss of suitable habitat across the spotted owl’s range and the
inadequacy of existing regulatory mechanisms to conserve the spotted owl (USFWS 2008a).

The final northern spotted owl recovery plan was subsequently published in May 2008. Since
the subspecies was listed the northern spotted owl population has continued to decline, especially
in the northern portions of its range. Spotted owls have become rare in certain areas of their
historic range, such as British Columbia, southwestern Washington, and the northern coastal
ranges of Oregon (USFWS 2008a). Spotted owls, along with marbled murrelets and Vaux’s
swifts, are the avian species most closely associated with old-growth coniferous forests in the
Pacific Northwest (Ruggiero et al. 1991).

Spotted owls historically inhabited forests located within the present day boundaries of the
Refuge. A spotted owl pair that nested in the Cedar Grove RNA forest was last observed there in
1985. The following year barred owls were observed occupying the nest. An established spotted
owl management circle also encompasses the Teal Slough Unit and most of the Headquarters
Unit of the Refuge. This territory was most recently known to be occupied in 1998 when a
survey documented a pair of adults and one juvenile spotted owl. Despite the de-emphasis on
spotted owl recovery in southwestern Washington, applicable recommendations and recovery
actions identified in the northern spotted owl recovery plan were considered in the development
of this CCP.

4.9.5.1 Limiting Factors

The spotted owl inhabits structurally complex, late-seral and old-growth coniferous forests in the
Pacific Northwest and northern California. Trees typically require 200 to 250 years or more to
grow to a size large enough for spotted owls to use. Unless the tree bole or tree top has been
damaged, it may take at least that long or longer for the tree to die and become a snag or develop
enough heart rot to produce a suitable nest cavity. Late-seral forests used by northern spotted
owls are characterized by overstory trees of large stature, exhibiting very large diameter boles,
large limbs, and tall, deep crowns, often with broken and reiterated tops. The forests typically
develop vertically and horizontally diverse canopies from multiple crown layers created by
uneven aged stands, streams, gaps, or similar features that result in a complex spatial orientation.
Standing dead trees, or snags, and downed trees decaying on the forest floor provide shelter and
breeding habitat for owls and their prey.
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Historically much of the lowland coastal forests and mid-elevation forests of the Cascade and
coastal mountain ranges provided spotted owl habitat. Much of that forestland was harvested for
lumber and paper production. Many of the remaining suitable forest patches in southwestern and
coastal Washington are too small and fragmented to provide functional habitat for spotted owls.
“Ideally, blocks of habitat should be dispersed in a pattern corresponding to a species’ full
geographic distribution. This distribution is the key hedge against major catastrophes that could
otherwise extinguish the sole remaining population of a once wide-spread species” (Thomas et
al. 1990). However, the spotted owl recovery plan excludes the Western Washington Lowland
Province from the Managed Owl Conservation Area approach because it is assumed that low
population numbers are not essential to the species recovery.

4.9.5.2 Recovery Actions

Despite the de-emphasis on spotted owl recovery in southwestern Washington, applicable
recommendations and recovery actions identified in the northern spotted owl recovery plan are
being considered in the management activities at Willapa NWR.

All older and more structurally complex multi-layered confer forests on Federal lands are to be
maintained in the western biogeographical provinces.

Restore ecological function to west-side forests by creating a natural distribution of stand
structure, composition, and successional stages while promoting old-growth/late successional
characteristics to benefit forest dependent wildlife. Carey (2003a, 2003b, 2007) provides a
comprehensive review of west-side coniferous forest restoration and results of experimental
application of these concepts. Important considerations mentioned in the northern spotted owl
recovery plan (USFWS 2008a) include: 1) retention of biological legacies, 2) ensuring multi-
tree-species regeneration and multi-tree-species management through precommercial thinning, 3)
managing for spatial heterogeneity in canopies and understory vegetation site types through
commercial thinning or application of fire, 4) management of decadence processes, including
maintaining dead and decadent trees, coarse woody debris, creating cavity trees, and
maintenance of large old trees with significant decay, etc., 5) management of forests on long to
indefinite rotations, and other methods.

4.9.6 Oregon Silverspot Butterfly (Speyeria zerene hippolyta)

The Oregon silverspot butterfly is a medium-sized, orange- and brown-colored butterfly with
black veins and spots on their upper wing surface. The namesake bright metallic silver spots are
found on the underside of the wings. The historic range of the Oregon silverspot butterfly
extended along the Oregon and Washington coasts from Westport, Washington, south to around
Heceta Head in Oregon, and in a separate coastal area north of Crescent City in Del Norte
County, California.

Two types of coastal dune habitat inhabited by the Oregon silverspot butterfly are referred to as
salt spay meadows, such as those found on the central Oregon coast, and stabilized coastal dunes
that are found on the Long Beach Peninsula, Clatsop Plains, and at Lake Earl in Del Norte
County, California. All suitable habitats are coastal meadow or prairies that support native forbs
(used by the adults as a source of nectar) and the early blue violet (which provides food for the
larvae). The Oregon silverspot butterfly was listed as a threatened species on October 15, 1980,

Chapter 4. Biological Environment 4-63



Willapa National Wildlife Refuge Draft CCP/EIS

because of the small population, limited distribution, and continued loss of habitat. Critical
habitat was also designated in coastal Oregon at the time of listing (45 FR 44935). Subsequently
a revised recovery plan was published in August of 2001 (USFWS 2001a).

4.9.6.1 Limiting Factors

By the early 1980s most historical populations of the Oregon silverspot butterfly were extirpated
(USFWS 2001a). The last Oregon silverspot butterfly found in Washington was in 1990 on the
Long Beach Peninsula (WDFW 1993). The primary cause of its decline is habitat loss and
degradation as a result of urban development, agricultural conversion, invasive non-native
vegetation, recreational off-road vehicle use, and natural succession. Direct mortality from
collisions with vehicles and pesticide use are also a factors implemented in the reduction of
populations. Loss of early successional meadows that support suitable conditions for the larval
host plant, the early blue violet (Viola adunca), has severely limited the amount of butterfly
habitat to a handful of sites on the central Oregon coast and one site in Del Norte County,
California. In Washington most violet habitats are threatened by the presence of heavy grass
thatch and invasion by woody vegetation that shade out or restrict violet growth (Pyle 1985).

4.9.6.2 Recovery Actions

Recovery actions identified for the Oregon silverspot butterfly and addressed through
management activities at Willapa NWR are:

Design habitat areas for the Long Beach population (1.1).

Develop a management plan for protected habitats in the Long Beach Habitat Conservation Area
(1.1.5).

As habitat rehabilitation efforts proceed, contribute to the understanding of factors that affect
population dynamics and persistence. These factors include control of exotic grasses, trees, and
brush, establishment of early blue violets and nectaring plants, and refining habitat requirements
at sites managed as butterfly habitat (2.2).

4.10 Special Designation Areas

4.10.1 Formally Designated Natural Areas

The Refuge has three state-registered natural areas that are in the RNA category. These RNAs
are administered by the Service to 1) preserve examples of all significant natural ecosystems for
comparison with those influenced by humans; 2) to provide educational and research areas for
ecological and environmental studies; and 3) to preserve the genetic and behavioral diversity of
native and endangered plants and animals. As directed in this program, RNAs must be
reasonably protected from any influence that could alter or disrupt the characteristic phenomena
for which the area was established. Management practices, such as prescribed burning and
chemical control of plants, may be conducted only where necessary to preserve vegetation and as
directed in a plan approved by the regional director.
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4.10.1.1 Diamond Point Research Natural Area

Diamond Point RNA is an 88-acre forested area at the northern tip of Long Island that was
designated an RNA in 1976. Diamond Point RNA preserves an example of second-growth Sitka
spruce—western hemlock forest growing on an island in a coastal estuary. The natural area
includes 48 acres of mature red alder and 40 acres of mature Sitka spruce/sword fern forest and
Sitka spruce/salal forest. This area was logged around the beginning of the twentieth century
(Dyrness 1972).

4.10.1.2 Cedar Grove Research Natural Area

Cedar Grove RNA encompasses 264 acres and is located in the southern portion of Long Island.
This RNA is an example of an old-growth western red cedar—western hemlock/evergreen
huckleberry—salal forest.

The Cedar Grove is unique, representing a forest association which has not been identified
anywhere else in the Pacific Northwest. Other forests with similar composition have been
destroyed by logging, fire, or windthrow (Franklin 1984).

The structure of the Cedar Grove is unusual in that it is quite uniform. Western red cedars
average 8 to 11 feet dbh and reach 150 to 165 feet in height. Individual cedars may be up to
1,000 years old. Old-growth western hemlock may reach 5-6 feet dbh. All sizes and age classes
of western red cedar and western hemlock indicate that these two species are continuing to
reproduce and maintain their positions in the stand, possibly representing a climax condition.
The western hemlock has a higher mortality rate and shorter life span than the cedar, therefore
the hemlock is believed to cycle through the stand 4 to 5 times more rapidly than the cedar.

The uniform structure of the Cedar Grove has been attributed to the absence of catastrophic fire
in the stand. Individual trees show signs of fire, but the wet climate and island setting have
apparently protected the area from a stand-destroying fire. This forest may have developed
unscathed since the last major change in climate 4,000 years ago. The trees surrounding the
Cedar Grove, and its topography have probably protected it from major wind events. This area
was difficult to access by water and was therefore spared from logging in the early days. The
rest of Long Island has been logged one or more times in the last 100+ years (USFWS 1987).

The three-quarter-mile Trail of Ancient Cedars loops through the northern edge of the Cedar
Grove RNA.

4.10.1.3 Leadbetter Point Research Natural Area

Leadbetter Point RNA, located at the northern tip of the Long Beach Peninsula, was put on the
Washington Register of Natural Areas in 1989. The original designation included 1,705 acres of
the peninsula tip, Grassy Island, and the marsh between the island and peninsula tip; however,
the Leadbetter Point Unit is now approximately 1,742 acres due to sand accretion at the
peninsula tip. This area represents the highest quality, largest coastal sand dune ecosystem in
Washington State. The unique natural elements protected at Leadbetter Point include salt marsh,
native dunegrass, lodgepole pine (shore pine) forest, shrub/lodgepole pine (shore pine), and open
beach habitats. Leadbetter Point contains high-quality examples of high salinity Virginia
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glasswort/inland saltgrass marsh, low salinity marsh, and transition zone wetlands. Flora
associated with the marshes are of primary significance, as are the dune grassland and deflation
plain communities. Pockets of native plants within the secondary dune, deflation plains, and
dune troughs are also significant ecological features and are of high quality compared to these
remaining plant communities in Washington. The open beach and dune grassland communities
of Leadbetter have been significantly impacted by the invasion and naturalization of two non-
native beachgrasses. The salt marsh has been invaded by smooth cordgrass, an eastern salt
marsh species, although efforts to control cordgrass in recent years have essentially eliminated it
from Leadbetter Point. Selective removal or control of plant species not native to Leadbetter
Point, including Spartina, Scotch broom, and common gorse, was an approved management
activity at the time the RNA was established. Removal and control of the non-native
beachgrasses has been approved and work has been done as part of the management of habitat
for the federally threatened/state endangered western snowy plover (Caicco 1989;Willapa NWR
files).

4.10.2 Important Bird Areas (IBAs)

Two areas on the Refuge have been officially identified as Important Bird Areas (IBAs):
Leadbetter Point and South Willapa Bay. The Important Bird Areas Program is a global effort to
identify and conserve areas that are vital to birds and biodiversity. IBAs are key sites for
conservation and do one (or more) of three things:

Hold significant numbers of one or more globally threatened species.

Are one of a set of sites that together hold a suite of restricted-range species or biome-
restricted species.

Have exceptionally large numbers of migratory or congregatory species.

As of 2009, approximately 11,000 sites in 200 countries and territories have been identified as
IBAs.

4.11 Effects to Species and Habitats

4.11.1 Effects Common to All Alternatives (IPM)

Potential effects to the biological and physical environment associated with the proposed site-,
time-, and target-specific use of pesticides. (Pesticide Use Proposals [PUPs]) on the Refuge
would be evaluated using scientific information and analyses documented in “Chemical Profiles”
in Appendix H.) These profiles provide quantitative assessment/screening tools and threshold
values to evaluate potential effects to species groups (birds, mammals, and fish) and
environmental quality (water, soil, and air). PUPs (including appropriate BMPs) would be
approved where the Chemical Profiles provide scientific evidence that potential impacts to
refuge biological resources and its physical environment are likely to be only minor, temporary,
or localized in nature. Along with the selective use of pesticides, PUPs would also describe other
appropriate IPM strategies (biological, physical, mechanical, and cultural methods) to eradicate,
control, or contain pest species in order to achieve resource management objectives.
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The effects of these non-pesticide IPM strategies (e.g., mowing) to address pest species on the
Refuge would be similar to those effects described elsewhere within this chapter, where they are
discussed specifically as habitat management techniques to achieve resource management
objectives on the Refuge. For example, the effects of mowing to control invasive plants in an
improved pasture would be similar to those effects summarized for mowing, where it would be
specifically used to provide short-grass foraging habitat for wintering geese.

Based on scientific information and analyses documented in Chemical Profiles (see Appendix
H), pesticides allowed for use on the Refuge would be of relatively low risk to non-target
organisms as a result of low toxicity or short persistence in the environment. Thus, potential
impacts to refuge resources and neighboring natural resources from pesticide applications would
be expected to be minor, temporary, or localized in nature.

4.11.2 Effects to Fish

All three alternatives include stream restoration and reintroduction/enhancement of fish
populations, which are occurring under the current management of the Refuge. Stream
restoration will continue to improve habitat structure and conditions for fish. Improved water
quality (e.g., dissolved oxygen), habitat structure, and access (as any fish passage barriers are
removed) are expected to benefit fish, especially adult and juvenile salmon, cutthroat trout,
western brook lamprey and other native fish, including freshwater and estuarine species.
Reintroduction/enhancement of fish will establish or bolster fish populations and ensure that
healthy populations exist in suitable habitat. Both long-term and temporary effects may occur
under each alternative. Temporary effects to fish species include those from construction
activities such as large woody debris placement as part of stream and river restoration and
construction activities associated with estuarine restoration, including dike removal and channel
modification. Long-term effects to fish species may occur due to changes in habitat abundance
and diversity and changes in primary production which affect the food chain.

Alternative 1 proposes no changes in current refuge wildlife management, habitat management,
public use programs and other refuge programs. This alternative would still result in additional
positive benefits to fish populations as improvements would continue to be made even under the
no change scenario, including stream and river restoration activities and
reintroduction/enhancement of fish populations. Thus its effects on fish would be expected to be
positive, resulting in an increase in salmonid as well as other native fish populations.

Alternative 2 (Preferred Alternative) proposes maximum estuarine restoration and expanded
public use. Current stream and river restoration activities and reintroduction/enhancement of
fish populations would be continued and would be expected to have the same positive effects as
in Alternative 1. Establishing additional estuarine habitat, specifically 0.2 acre of open water, 11
acres of intertidal flats, and 749 acres of salt marsh by removing dikes, would increase this
valuable habitat which benefits estuarine dependent fish species including juvenile salmon.
Through this alternative, managed pasture would be reduced. Managed wetlands, though
reduced, would still provide habitat for native fish, such as threespine stickleback that thrive in
shallow water. The habitat enhancements proposed in Alternative 2 would benefit native fish,
more substantially than Alternative 1. Estuarine habitat restoration would positively affect native
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fish, but the overall benefits to fish populations are expected to be difficult to detect because of
the relatively small amount of refuge-owned habitat involved, compared to the entire estuary.

Alternative 2 also proposes refuge expansion. Securing additional habitat in the Nemah/Naselle,
South Bay, and East Hills areas would provide more protection to the Willapa Bay estuary and
result in positive benefits for fish species. Under refuge ownership the land can be managed to
enhance and improve value for wildlife and contribute to maintaining the health and integrity of
the larger Willapa Bay ecosystem.

Divesting property at Cape Shoalwater is expected to have no effect on fish resources as this unit
of the Refuge is currently submerged. Divesting property at Wheaton may or may not have an
effect on freshwater fish species depending on the land uses of the new owner of the property.

Other proposals under Alternative 2 concern restoration of additional coastal dune habitat,
establishing habitat for the Oregon silverspot butterfly and reintroduction of the Oregon
silverspot butterfly once enough suitable habitat has been restored. These actions will not affect
fish species or their habitat.

A predator control program would be initiated and target predators of the federally threatened
western snowy plover. This action will not affect fish species or their habitat.

Alternative 2 also proposes improvements/additions to the public use program. No changes in
public uses would affect fish with the possible exception of establishment of a boat launch access
point (car-top boats only) to access South Bay for waterfowl hunting. Construction of the boat
launch may result in temporary effects to fish and habitat at the shoreline site. This action also
may result in a slight increase in motorized boat use and resultant water pollution in this area.
Pollution could be caused by both routine oil and gas consumption and possible accidental
leakage. Any effects to fish or their habitat will be of a temporary, localized short-term nature.

Overall, Alternative 2 would result in beneficial effects to fish. Estuarine restoration would have
an intermediate positive effect and an increase in acreage of estuarine habitat would result.

Alternative 3 is similar to Alternative 2, but more limited in scope. The amount of estuarine
habitat restoration would be less than in Alternative 2, also reducing maximum possible benefits
to fish. Acres of managed wetland remaining would be greater than that in Alternative 2. The
area open to waterfowl hunting would be increased in South Bay under Alternative 3, but in a
more limited manner than that proposed in Alternative 2. This may result in a slight increase in
motorized boat use and resultant water pollution in South Bay. The predator control program
would be reduced from that in Alternative 2 to include only avian predators. This activity would
have no effect on fish species or their habitat.

4.11.3 Effects to Birds

The large area of open water in Willapa Bay provides necessary resting and foraging habitat for
waterfowl, shorebirds, marsh birds, and wading birds. The expansive intertidal mudflats of the
Bay are among its most differentiating and defining features. The intertidal zone supports a
variety of habitats including mud and sand flats, oyster reefs, salt marsh habitat, and eelgrass
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meadows. Its mudflats are among the 10 most important foraging areas for migratory birds
along the Pacific Flyway (Coastal Resources Alliance 2007). In the Pacific Northwest a large
portion of estuarine habitat has been lost to diking, channelization, dredging, and filling.
Washington is estimated to have lost between 45% and 62% of its pre-settlement estuarine
habitat (Aitkin 1998). In Willapa Bay about 30% of the original estuarine wetlands have been
diked or filled (Hedgpeth and Obrebski 1981). A portion of refuge salt marsh habitat was
eliminated when dikes were constructed in the late 1940s and early 1950s to create pasture lands
and freshwater wetlands. It was believed this would enhance overall waterfowl use of the
Refuge and increase land available for agricultural production.

Intertidal mudflats and salt marshes are particularly valuable habitat for migratory birds, juvenile
fishes, eelgrass, and clams (Proctor et al. 1980). Such areas on the Refuge have annually
provided important feeding habitat for over 20,000 migrating ducks, tens of thousands of
shorebirds, and thousands of migrating geese annually. Refuge tidelands are essential to
sustaining an estimated 2.2 million duck, 400,000 Canada goose, 200,000 brant, and over 2
million shorebird use-days associated with the southern portion of Willapa Bay (USFWS 1997b).
Extensive eelgrass (Zostera spp.) beds on intertidal mudflats are an important food source for
Pacific brant.

Forest habitats benefit a diverse assemblage of bird species, including many raptors and land
birds. Live trees provide good nesting and roosting habitat for avifauna. Snags and live trees
with broken tops provide nesting and foraging habitat for primary and secondary cavity nesters.
Northern goshawk, marbled murrelet, pileated woodpecker, Vaux’s swift, and olive-sided
flycatcher are among the many birds that inhabit refuge forests for feeding, roosting, and nesting.

In the Willapa Hills of southwestern Washington, coastal and upland forests have been
extensively managed for timber production; today, less than 1% of the original old-growth
forests remain as scattered remnant patches across the landscape (Davis et al. 2009). Managed
forests are typically 20 to 60 years old and are made up of primarily Douglas fir and western
hemlock. Harvest of old-growth and mature forests for commercial timber and paper production
have resulted in loss of species diversity and forest complexity on most of this landscape. This is
due in part to the practice of clear-cut logging and planting of even-aged, monotypic stands that
are managed on short harvest rotations. Conversion of habitat to residential and non-forest uses
has accelerated forest fragmentation.

The unique natural elements protected at Leadbetter Point include salt marsh, native dunegrass,
lodgepole pine (shore pine) forest, shrub/lodgepole pine, and open beach habitats. The
Leadbetter Point Unit contains high-quality examples of high salinity Virginia glasswort/inland
saltgrass marsh, low salinity marsh, and transition zone wetlands. Flora associated with the
marshes are of primary significance, as are the dune grassland and deflation plain communities.
Pockets of native plants within the secondary dune, deflation plains, and dune troughs are also
significant ecological features and are of high quality compared to these remaining plant
communities in Washington. The open beach and dune grassland communities of Leadbetter
Point have been significantly impacted by the invasion and naturalization of two non-native
beach grasses. The salt marsh has been invaded by smooth cordgrass, an eastern salt marsh
species, although efforts to control cordgrass in recent years have essentially eliminated it from
Leadbetter Point. Removal and control of the non-native beach grasses is ongoing and is a
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component of habitat management for the western snowy plover (Caicco 1989; Willapa NWR
files). In addition to the loss of nesting habitat, avian nest predation is currently recognized as a
significant limiting factor in western snowy plover and streaked horned lark fecundity.

Willapa Bay has been proposed as a site of international significance supporting >100,000
shorebirds or 15% of the Pacific Flyway total (Drut and Buchanan 2000). The Refuge provides
breeding, wintering, and/or stopover habitat for most of the shorebirds identified as having
primary importance within the region. Twenty species of highest concern for which coastal
habitats in the Northern Pacific Coast Region are especially important are supported on this
Refuge including the federally threatened/state endangered western snowy plover. Leadbetter
Point also serves an important role as a nesting site for streaked horned larks.

4.11.3.1 Waterbirds

Waterbirds as discussed in this section include all birds other than raptors, shorebirds, seabirds,
and land birds. Waterbirds include loons, grebes, pelicans, wading birds (e.g., herons, egrets, and
bitterns), geese, ducks, and swans.

Alternative 1 would result in no change in current refuge management programs. The existing
habitats and habitat management practices would be maintained. The amount of estuarine
habitats, open water, intertidal flats, and salt marsh currently managed by the Refuge in South
Bay will remain unchanged. The established cordgrass management program will be continued.
These habitats benefit Pacific brant (Branta bernicla nigricans), and other geese and duck
species. The Refuge would continue to manage 250 acres of short-grass fields to provide food
for wintering geese and American wigeon (Anas americana). The existing 927 acres of natural
and seasonally maintained freshwater marsh habitat at the Porter Point and Tarlatt units would be
managed to benefit wintering ducks, geese, and other waterbirds. Existing riparian forests and
forested wetland areas that provide nest sites for wood ducks (Aix sponsa), hooded (Lophodytes
cucullatus) and common mergansers (Mergus merganser), and great blue herons (Ardea
herodias) would be maintained.

Management would emphasize maintaining all habitats in their existing state and continuing
existing management practices related to waterbirds. No additional estuarine tidelands,
freshwater wetlands, or short-grass fields would be acquired or restored. Public use programs,
including waterfowl hunting (ducks, geese, coots, and snipe), would continue at present levels.
Hunting pressure and disturbance would remain focused in the regulated goose hunt area on the
Tarlatt Unit and at existing areas on the Leadbetter and Porter Point units. Thus, under
Alternative 1 there would be no change in the effects to waterbirds.

Alternative 2 would maintain existing refuge habitats and habitat management practices, with
the following exceptions. The Refuge currently has 878 acres of open water and channel habitat.
Under this alternative, open water and channel habitat within the Refuge would be increased by
0.2 acre. Existing intertidal flat habitat covers 4,178 acres within the Refuge. This alternative
would result in an increase of 11 acres of intertidal flat habitat. The Refuge presently has 1,636
acres of salt marsh habitat that, under this alternative, will be increased by 749 acres. The
increase in estuarine habitats managed by the Refuge will be accomplished by breaching or
removing dikes in the Lewis, Porter Point, and Riekkola units, resulting in a reduction of 300
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acres of seasonally managed wetlands. Subsequent to dike removal and estuarine restoration the
remaining 17 acres of seasonally managed wetlands will be located solely at the Tarlatt Unit.

This alternative would re-establish tidal connection and natural functions to 760 acres of
estuarine habitats in the South Bay. Estuaries are known to be one of the most productive and
ecologically diverse habitat types (Correll 1978; Milne and Dunnet 1972; Odum 1971).
Estuarine restoration would create the potential for eelgrass to colonize restored intertidal
mudflats, thus increasing the overall amount of this important food source for Pacific brant. The
newly restored intertidal and salt marsh habitats would also benefit fish and marine invertebrates
like mollusks and zooplankton and result in improved forage for a number of resident and
migratory waterbirds like grebes and seaducks. Estuarine marshes benefit other goose and duck
species by providing cover, forage, and nesting habitat. In a recent survey goose utilization was
compared between two types of habitats: salt marsh (Porter Point Unit) and pasture lands
(Riekkola Unit). Migratory goose use of these areas as foraging habitat revealed a greater
preference for the salt marsh than that of the adjacent managed pastures protected by dikes.
Goose use of the salt marsh occurred regardless of the level of water coverage by the tides.
Survey data suggest that migrating geese use salt marsh on average 8.6 times more than on the
Riekkola Unit pastures (Patten et al. 2008). Waterbirds use of seasonally managed freshwater
wetlands on the Refuge would decrease because of the reduction in overall area of this type of
habitat.

The conversion from freshwater to estuarine habitat would change the type but not the amount of
foraging habitat available to waterbirds, mostly affecting dabbling duck species. Any habitat
manipulation results in benefits to some species and disadvantages to others. In this alternative
many more species would benefit than would be impacted. The overall effect of these habitat
changes would be minor and positive because of the relatively small acreage involved. In
addition, any proposed refuge boundary expansion and acquisition of lands adjacent to Willapa
Bay would provide a higher level of protection for habitats used by waterbirds.

There are 2,894 acres currently available for waterfowl hunting on the Refuge at the Leadbetter
Unit and in South Bay. Under this alternative, in South Bay only, waterfowl] hunting (goose
included) would be expanded to 6,058 acres through estuarine restoration and opening of
currently closed waters. The increase in allowable hunting area and number of days open to
hunting would disperse the hunting pressure and reduce the amount of disturbance. The
Presidential Proclamation Boundary area would remain closed to waterfowl hunting. All other
existing hunting and fishing opportunities will remain unchanged or expanded to include elk and
deer hunting in South Bay and East Hills, and elk hunting only at Leadbetter Point. There should
be little if any disturbance or effect to waterbirds from expansion of the hunting program, since
many of these areas are already hunted (marine waters of Willapa Bay) or are not utilized by
waterbirds (upland forests), except for roosting great blue herons.

The habitat enhancements and potential refuge boundary expansion proposed in Alternative 2
would benefit most waterbirds, but some more than others. There could be some disturbance
resulting from construction and restoration activities, but projects having the greatest potential
for disturbance would be scheduled before most waterbirds arrive in the late fall and winter.
Patten and Norelius (2009) concluded that removal of the tidal dike around the Reikkola Unit
should not result in a net loss of habitat for waterfowl. Duck usage is likely to increase. Goose
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usage is expected to be the same or increase due to the creation of transitional salt marsh habitat
and no loss of sheltered habitat. Overall there is expected to be a beneficial effect to waterbirds
from the enhanced tidal flow and improved quality of the estuarine habitat.

Alternative 3 would be similar to Alternative 1 in that existing habitats and habitat management
practices would be maintained, with exception of the following. In this alternative, the Refuge
would pursue estuarine (intertidal and salt marsh) restoration at a reduced level. The proposed
amount of open water and channel habitat within the Refuge would remain unchanged. There
would be some increase in the amount of intertidal flat habitat, but it would be less than the 11
acres proposed in Alternative 2. Also, the amount of salt marsh habitat would be increased to
429 acres, instead of the 749 acres called for in Alternative 2. Restoration would result in
breaching or removing dikes only in the Lewis and Porter Point units. Twenty-five acres of
seasonally managed wetlands would continue to be maintained at the Tarlatt Unit.

This alternative would have some benefit to geese, ducks, and other waterbirds like great blue
herons that use salt marshes, but there would be a minimal increase in the amount of habitat
available to species like Pacific brant that use open water and intertidal areas. There may be
minor negative effects to wildlife from the proposed limited changes to the hunting program in
this alternative. Any effects from refuge boundary expansion would be the same as for
Alternative 2. Overall the effects to waterbirds would be beneficial, but to a lesser degree than
Alternative 2.

4.11.3.2 Raptors

Alternative 1 proposes no changes in refuge wildlife or habitat management practices. The
existing refuge habitats would be maintained, with the exception that all of the Refuge’s young-
seral upland forest would be thinned as part of the Refuge forest restoration plan. That plan aims
to restore ecological function to refuge forests by creating a natural distribution of stand
structure, composition, and successional stages while promoting old-growth/late successional
characteristics to benefit forest dependent wildlife. As the treated forests mature they will
provide nest and perch sites for many raptor species, as well as foraging areas for woodland
hunters like the northern goshawk (Accipiter gentilis), merlin (Falco columbarius), and Cooper’s
and sharp-shinned hawks (Accipiter cooperii and A. striatus, respectively). The existing bald
eagle habitat (tidal marshes and tidelands, freshwater wetlands, late-successional coastal and
riparian forest) would be maintained in its current state. There would be no changes in the
refuge public use or hunting programs. Alternative 1 would be neutral in its effects on raptors.

Alternative 2 would be similar to Alternative 1 with regard to raptors in that existing habitats
and habitat management practices would be maintained, with the following exceptions.
Converting some current grassland to salt marsh would reduce the overall extent of grassland
habitat for raptors such as the northern harrier (Circus cyaneus), white-tailed kite (Elanus
leucurus), red-shouldered hawk (Buteo lineatus), red-tailed hawk (Buteo jamaicensis) and
American kestrel (Falco sparverius) to use on the Refuge. However, these raptors also forage in
salt marshes, which would be increased in area. Although the species composition of their prey
would change, the diversity would likely increase. Thirty-three acres of short-grass field would
continue to be managed through a mowing program. Construction of a new visitor station,
offices, and maintenance facilities would result in an additional minor reduction in the amount of
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refuge grasslands. Abandonment and restoration of the old refuge headquarters site would result
in more undisturbed habitat being available for forest-dwelling raptor use.

Conversion of 300 acres of seasonally managed wetlands would change the type but not the
amount of foraging habitat available to bald eagles (Haliaeetus leucocephalus) and peregrine
falcons (Falco peregrinus). The estuarine habitat proposed to replace the freshwater wetlands at
the Lewis, Porter Point, and Riekkola units would likely support a more diverse community of
bird species for raptors to feed on. There would be no change in the amount of naturally
occurring freshwater wetlands on the Refuge under this proposal. Some trees at the coastal edge
of forests adjacent to the estuarine restoration at the Lewis, Porter Point, and Riekkola units may
be killed if salt water tidally inundates their root zone. Bald eagles forage near water bodies
from shorelines, often from perches in super-dominant trees adjacent to winter waterfowl
concentration areas (Buehler 2000). They use live conifer and deciduous trees, but dead trees are
preferred (Stalmaster 1987). Thus, there may be an increase in preferred bald eagle foraging
habitat as a result of this alternative. Overall effects of these habitat changes would be minor and
positive because of the relatively small acreage involved and the relative abundance of similar
habitats in the vicinity of the Refuge. Any proposed refuge boundary expansion and acquisition
of upland forestlands and coastal habitats adjacent to Willapa Bay would provide a higher level
of protection for areas used by raptors.

Predator management at Leadbetter Point aims to maximize adult survival and juvenile
recruitment of western snowy plovers and streaked horned larks to achieve population objectives
for species recovery. Those raptor species requiring management because of conflicts with
endangered species would be impacted by removal of a few problem individuals. The adverse
effects of predator management on the local and range-wide population of the affected raptor
species would be insignificant. The northern harrier, merlin, peregrine falcon, and American
kestrel are recognized potential predators of both juvenile and adult plover and larks. All occur
at the Leadbetter Point Unit. Although not known to be predators at Leadbetter Point, snowy
owls (Nyctea scandiaca) and short-eared owls (Asio flammeus) may opportunistically feed on
shorebirds or land birds on an infrequent basis.

Specific local population data for raptors are currently unavailable. An initial step in the predator
management plan would be implementation of a monitoring program to ensure that any impacts
on raptor populations can be assessed more precisely. The Refuge monitoring program would
also reveal more information on the magnitude and extent of threats that raptors pose to plovers
and larks at Leadbetter Point. Under the proposed predator management plan, any individual
raptor could be controlled when they pose a threat to endangered species, as determined by the
Refuge Manager, Refuge Biologist, or a qualified predator control contractor (e.g., USDA
APHIS Wildlife Services). Actions affecting raptors would only be taken after consulting with
the Refuge Manager and the Refuge Biologist. The only raptors currently suspected to be
potential predation risks at Leadbetter Point are the northern harrier and American kestrel.

Control of any raptor species would only focus on problem predators, which are defined in this
context as individuals that belong to species known to prey on western snowy plovers or streaked
horned larks and that exhibit hunting behavior in nesting areas. Once an individual problem bird
is identified, the most effective, selective, and humane tools available to deter, relocate, or in
very limited circumstances if necessary, lethally remove that individual would be implemented.
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Live captured raptors would be removed from the site and held in a licensed/permitted
rehabilitation/holding center until they can be released back into the wild. Release would occur
after the endangered species nesting season is completed and an appropriate release site has been
approved by the Refuge Manager and the Refuge Biologist. Raptors would be banded prior to
release. As plover and lark numbers increase and their populations stabilize, raptors would be
allowed a more natural interaction with the local species of concern and active predator
management would be de-emphasized. A comprehensive, step-down predator management plan
for the Leadbetter Point Unit can be found in Appendix L.

Proposed changes to the refuge hunting program would have little effect on raptors. These birds
would not be targeted by hunters, and all species are protected by state and Federal regulations.
The presence of hunters could cause some disturbance, but it would be minor and temporary.
Nesting would not be affected because applicable hunting seasons take place in fall and winter,
outside the nesting season. Therefore, overall this alternative would have a negligible effect on
raptors. Any benefits would likely be small and indirect, except that refuge boundary expansion
would have a positive effect on raptors. Effects to raptors under this alternative would be minor
and on a small spatial and temporal scale.

Alternative 3 would be similar to Alternative 2, but estuarine (intertidal and salt marsh)
restoration would occur at a reduced level. Overall, there would be a neutral effect on raptors.
Any benefits would likely be small and indirect, except that refuge boundary expansion would
have a positive effect on raptors. Effects to raptors under this alternative would be minor and on
a small spatial and temporal scale as discussed under Alternative 2.

4.11.3.3 Shorebirds

Shorebirds (Order Charadriiformes; plovers, oystercatchers, stilts and avocets, sandpipers and allies)
represent a group of species which use a variety of habitats during annual spring and fall migrations
to and from breeding grounds. Many of the most critical habitats used by shorebirds are associated
with wetlands or coastal habitats. Thus, shorebirds may be important indicators of ecosystem status.
Because shorebirds aggregate in limited areas in large numbers during critical periods of their life
cycles, habitat loss and degradation is a major threat. Addressing these threats and other issues in a
coordinated fashion is a key to effectively conserving shorebird populations at the national and
international scale (Drut and Buchanan. 2000).

Alternative 1 would result in no change in current refuge management programs. The existing
habitats and habitat management practices would be continued. The total amount of sparsely
vegetated sand beach and dune habitats would remain unchanged, except accounting for any
natural erosion, accretion, or inundation of coastal beaches within the Refuge. The current
Leadbetter Point restoration strategy would continue to be implemented. Additionally the beach
and WSPHRA would continue to be closed to all public entry during the snowy plover breeding
season. Thus, under Alternative 1 there would be no change in the effects to shorebirds.

Alternative 2 would result in an increase in the amount of open water and channel habitat by 0.2
acre; the Refuge currently has 878 acres of open water and channel habitat. Existing intertidal
flat habitat covers 4,178 acres within the Refuge. This alternative would result in an increase of
11 acres of intertidal flat habitat. The Refuge presently has 1,636 acres of salt marsh habitat that,
under this alternative, would be increased by 749 acres on refuge lands. The increase in
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estuarine habitats managed by the Refuge would be accomplished by breaching or removing
dikes in the Lewis, Porter Point, and Riekkola units resulting in a reduction of 300 acres of
seasonally managed wetlands. Shorebird use of existing pastures is infrequent and minimal.

This alternative would re-establish tidal connection and natural functions to 760 acres of
estuarine habitats in the South Bay. Estuaries are known to be one of the most productive and
ecologically diverse habitat types (Correll 1978; Milne and Dunnet 1972; Odum 1971).
Estuarine restoration would create the potential for eelgrass (Zostera spp.) to colonize restored
intertidal mudflats. Estuarine marshes and eelgrass beds would benefit fish and marine
invertebrates like zooplankton, aquatic insects, mollusks, and other benthic organisms,
potentially resulting in an increase in food for resident shorebirds.

The conversion from freshwater to estuarine habitat would change the type but not the amount of
foraging habitat available to shorebirds, mostly affecting species like yellowlegs and phalaropes.
However, due to the small amount of available habitat, and infrequent use by shorebirds, the
impact to these species would be negligible. Any habitat manipulation results in benefits to some
species and disadvantages to others. In this alternative many more species would benefit than
would be impacted. The overall effect of these habitat changes would be minor and positive
because of the relatively small acreage involved. In addition, any proposed refuge boundary
expansion and acquisition of lands adjacent to Willapa Bay could provide a higher level of
protection for habitats used by shorebirds.

Predator management at Leadbetter Point aims to maximize adult survival and juvenile
recruitment of western snowy plovers and streaked horned larks to achieve population objectives
for species recovery. Those wildlife species requiring management because of conflicts with
endangered species would be impacted by removal of a few problem individuals. The adverse
effects of predator management on the local and range-wide population of the affected species
would be insignificant. There are a number of species recognized as potential predators of
snowy plover eggs, chicks, and adults. They include crows, ravens, hawks, falcons, owls,
coyote, fox, weasel, and mice (Liebezeit and George 2002; Powell et al. 2002; USFWS 2002b,
2007a). Most avian predators and some of the recognized mammalian predators occur at the
Leadbetter Point Unit.

Specific local population data for predator species are currently unavailable. An initial step in
the predator management plan would include a monitoring program to ensure that any impacts
on native predator populations can be assessed more precisely. The Refuge monitoring program
could also reveal more information on the magnitude and extent of threats that predators pose to
plovers at Leadbetter Point. Under the proposed predator management plan, any individual
predator could be controlled when they pose a threat to endangered species, as determined by the
Refuge Manager, Refuge Biologist, or a qualified predator control contractor (e.g., USDA
APHIS Wildlife Services). Actions affecting any predators would only be taken after consulting
with the Refuge Manager and the Refuge Biologist. American and northwestern crows, common
raven, northern harrier, American kestrel, peregrine falcon, coyote, and mice are currently
suspected to be potential predation risks at Leadbetter Point. Elk are also implicated as having
an impact on ground-nesting birds.
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Control of any wildlife species that are known to prey on western snowy plovers and that exhibit
hunting behavior in nesting areas could be authorized. The most effective, selective, and humane
tools available to deter, relocate, or in very limited circumstances if necessary, lethally remove
that individual would be implemented. Those species requiring management because of conflicts
with endangered species would be impacted by removal. The adverse effects of predator
management on the local and range-wide population of the affected target predator species would
be insignificant. However, other species such as the killdeer (Charadrius vociferous) would also
benefit from reduce nest predation pressure. As plover and lark numbers increase and their
populations stabilize, native wildlife would be allowed a more natural interaction with the local
species of concern and active predator management would be de-emphasized. A comprehensive,
predator management plan for the Leadbetter Point Unit can be found in Appendix L.

There are 2,894 acres currently available for waterfowl hunting on the Refuge at the Leadbetter
Unit and in South Bay. Under this alternative, in the South Bay only, waterfowl hunting (goose
included) would be expanded to 6,058 acres through estuarine restoration and opening of
currently closed waters. The increase in allowable hunting area and number of days open to
hunting would disperse the hunting pressure and reduce the amount of disturbance created. The
Presidential Proclamation Boundary area would remain closed to waterfowl hunting. All other
existing hunting and fishing opportunities would remain unchanged, or expanded to include elk
and deer hunting in South Bay and East Hills, and elk hunting only at Leadbetter Point. The
proposed regulated elk hunt at Leadbetter Point would occur in the fall as such would occur after
the snowy plover and streaked horned lark nesting seasons. There should be little if any
disturbance or effect to shorebirds from expansion of the hunting program, since many of these
areas are already hunted (marine waters of Willapa Bay) or are not used by shorebirds (upland
forests).

The habitat enhancements and potential refuge boundary expansion proposed in Alternative 2
would benefit most shorebirds that utilize Willapa Bay, but some more than others. Shorebirds
rapidly utilized Spartina-affected tideland following a successful control effort in Willapa Bay.
Long-term data from Paten and O’Casey (2008) indicate shorebird counts increased from zero to
>400 ha within a few years of treatment in a portion of the south bay. It was estimated that
overall shorebird usage of Porter Point and Tarlatt Slough areas of South Bay, which was
formally 4000 acre of solid Spartina meadow, has increased from ~40,000 shorebirds to
~1,000,000 following WNWR’s successful control effort. Reestablishing tidal flow and natural
sediment transport would further increase the quality and quantity of the estuarine habitat, and
provide additional foraging areas to accommodate increasing shorebird use. Western snowy
plover would benefit from instituting a comprehensive predator management plan. There could
be some disturbance resulting from dike removal and estuary restoration activities, but projects
having the greatest potential for disturbance would be scheduled before most waterbirds arrive in
the late fall and winter. Addition of a regulated elk hunt at Leadbetter Point should help lessen
the impacts on ground nesting birds from an expanding elk herd. Overall there is expected to be
a beneficial effect to shorebirds resulting from this alternative.

Alternative 3 would be similar to Alternative 2, but estuarine (intertidal and salt marsh)
restoration would occur at a reduced level. The proposed amount of open water and channel
habitat within the Refuge would remain unchanged. There would be some increase in the
amount of intertidal flat habitat, but it would be less than the 11 acres proposed in Alternative 2.
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Also, the amount of salt marsh habitat would be increased to 429 acres, instead of the 749 acres
called for in Alternative 2. Restoration would result in breaching or removing dikes only in the
Lewis and Porter Point units. Any effects from refuge boundary expansion would be positive
and the same as Alternative 2.

Effects to shorebirds, particularly western snowy plovers, would be positive but to a lesser
degree than Alternative 2, because predator management would only address avian nest
predators. Effects from other types of predators would not be addressed. However, impacts
from the expanding Leadbetter Point elk herd would be managed through a regulated hunt as in
Alternative 2. Although it is expected that avian predator management alone would have a
positive effect on western snowy plover fecundity and adult survival, a limited predator
management program could reduce its effectiveness and extend the time needed to reach
recovery objectives for western snowy plover.

As a result, the overall effects on shorebirds from this alternative would be beneficial, but to a
lesser degree than Alternative 2.

4.11.3.4 Seabirds

Seabirds such as shearwaters, fulmars, jaecgers, and albatrosses occur in the adjacent coastal
Pacific waters. These seabirds are classified as pelagic since they spend most of their time in the
open ocean. They rarely make landfall within the Refuge. Although Willapa NWR adheres to
regional seabird management guidelines, most local seabird habitats lie outside of the Refuge
boundaries. There are some exceptions. Brown pelicans, Caspian terns, and several species of
gulls tend to congregate on open sandy beaches, sandy islands, and sand bars within the Refuge,
and in estuaries and large river mouths such as the Columbia River. They, along with
cormorants, return to land regularly to roost, during both the breeding and non-breeding seasons.
Roosting allows birds to rest, preen, and dry their plumage. The other notable exception at
Willapa NWR is the marbled murrelet, which can be found nesting on limbs in older conifer
trees on some of the refuge forestlands. Marbled murrelets may also be seen infrequently, and in
low numbers, foraging in Willapa Bay.

Alternative 1 would result in no change in current refuge management programs. The existing
habitats and habitat management practices would be continued. The total amount of sparsely
vegetated sand beach and dune habitats would remain unchanged, except accounting for any
natural erosion, accretion, or inundation of coastal beaches within the Refuge. The current
upland forest restoration and Leadbetter Point restoration plans would continue to be
implemented. Thus, under Alternative 1 there would be no change in the effects to seabirds.

Alternative 2 would result in an increase in the amount of open water and channel habitat by 0.2
acre; the Refuge currently has 878 acres of open water and channel habitat. Existing intertidal
flat habitat covers 4,178 acres within the Refuge. This alternative would result in an increase of
11 acres of intertidal flat habitat. The Refuge presently has 1,636 acres of salt marsh habitat that,
under this alternative, would be increased by 749 acres. The increase in estuarine habitats
managed by the Refuge would be accomplished by breaching or removing dikes in the Lewis,
Porter Point, and Riekkola units resulting in a reduction of 300 acres of seasonally managed
wetlands.
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This alternative would re-establish tidal connection and natural functions to 760 acres of
estuarine habitats in the South Bay. Estuaries are known to be one of the most productive and
ecologically diverse habitat types (Correll 1978; Milne and Dunnet 1972; Odum 1971).
Estuarine restoration would create the potential for eelgrass (Zostera spp.) to colonize restored
intertidal mudflats. Estuarine marshes and eelgrass beds would benefit fish and marine
invertebrates like zooplankton, mollusks, and other benthic organisms, potentially resulting in an
increase in food for resident seabirds. There is expected to be a minor-level decline in water
quality due to increased suspended sediments during, and for a short time after, deconstruction of
existing dikes and the estuarine restoration activities proposed under this alternative. Timing
much of the earthwork around low tidal periods, using silt fencing, and other best management
practices would be employed to reduce the amount of sediment entering the bay. The impact to
birds feeding in the adjacent waters would be negligible.

Predator management at Leadbetter Point aims to maximize adult survival and juvenile
recruitment of western snowy plovers to achieve population objectives identified in the recovery
plan. Predator management would also help achieve conservation objectives identified for
streaked horned larks. Those seabird species requiring management because of conflicts with
endangered species would be impacted by removal of a few problem individuals. The adverse
effects of predator management on the local and range-wide population of the affected seabird
species would be insignificant. Several gull species are recognized as potential predators of
snowy plover eggs (Liebezeit and George 2002; Powell et al. 2002; USFWS 2002b, 2007a). All
occur at the Leadbetter Point Unit.

Specific local population data for gulls are currently unavailable. An initial step in the predator
management plan could include a monitoring program to ensure that any impacts on gull
populations can be assessed more precisely. The refuge monitoring program could also reveal
more information on the magnitude and extent of threats that gulls pose to plovers and larks at
Leadbetter Point. Under the proposed predator management plan, any individual gull could be
controlled when they pose a threat to endangered species, as determined by the Refuge Manager,
Refuge Biologist, or a qualified predator control contractor (e.g., USDA APHIS Wildlife
Services). Actions affecting any seabirds would only be taken after consulting with the Refuge
Manager and the Refuge Biologist. Seabirds, including gulls, are not currently suspected to be
potential predation risks at Leadbetter Point.

Control of any wildlife species, including gulls, that are known to prey on western snowy plovers
or streaked horned larks, and that exhibit hunting behavior in nesting areas, could be authorized.
The most effective, selective, and humane tools available to deter, relocate, or in very limited
circumstances if necessary, lethally remove that individual would be implemented. As plover
and lark numbers increase and their populations stabilize, resident gulls would be allowed a more
natural interaction with the local species of concern and active predator management would be
de-emphasized. A comprehensive, step-down predator management plan for the Leadbetter
Point Unit can be found in Appendix L.

There are 2,894 acres currently available for waterfowl hunting on the Refuge at the Leadbetter
Unit and in South Bay. Under this alternative, in the South Bay only, waterfowl hunting (goose
included) would be expanded to 6,058 acres through estuarine restoration and opening of
currently closed waters. The increase in allowable hunting area and number of days open to
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hunting would disperse the hunting pressure and reduce the amount of disturbance created. The
Presidential Proclamation Boundary area would remain closed to waterfowl hunting. All other
existing hunting and fishing opportunities would remain unchanged or expanded to include elk
and deer hunting in South Bay and East Hills, and elk hunting only at Leadbetter Point. There
should be little if any disturbance or effect to seabirds from expansion of the hunting program,
since many of these areas are already hunted (marine waters of Willapa Bay) or are not used by
seabirds (upland forests).

The habitat enhancements and potential refuge boundary expansion proposed in Alternative 2
would benefit seabirds that use Willapa Bay. There could be some disturbance resulting from
dike removal and estuary restoration activities, but projects having the greatest potential for
disturbance would be scheduled before some migrating seabirds arrive in the late fall and winter.
Overall there is expected to be a minor positive effect to seabirds resulting from these
enhancements.

Alternative 3 would be similar to Alternative 2, but estuarine (intertidal and salt marsh)
restoration would occur at a reduced level. The proposed amount of open water and channel
habitat within the Refuge would remain unchanged. There would be some increase in the
amount of intertidal flat habitat, but it would be less than the 11 acres proposed in Alternative 2.
Also, the amount of salt marsh habitat would be increased to 429 acres, instead of the 749 acres
called for in Alternative 2. Restoration would result in breaching or removing dikes only in the
Lewis and Porter Point units. Any effects from refuge boundary expansion would be positive
and the same as Alternative 2. Overall the effects to seabirds would be beneficial, but to a lesser
degree than in Alternative 2.

4.11.3.5 Landbirds

Land birds as discussed in this section include all birds other than waterbirds, raptors, shorebirds,
and seabirds. Land birds include passerine (perching) birds, woodpeckers, gallinaceous birds,
kingfishers, swifts, hummingbirds, etc.

Alternative 1 would result in no change to current refuge management programs. The existing
habitats and habitat management practices would be maintained. The current upland forest
restoration and Leadbetter Point restoration plans would continue to be implemented.
Management would emphasize maintaining all natural habitats in their existing state and
continuing existing management practices relating to land birds, including forest-dwelling birds
and grassland species. Some disturbance resulting from forest thinning and restoration activities
would be expected, but projects having the greatest potential for disturbance would be scheduled
outside of the breeding season of most, if not all, land bird species. Likewise any management
activities at Leadbetter Point with the potential to disturb nesting land birds, especially streaked
horned larks, would be scheduled outside of the breeding season. Additionally the beach and
WSPHRA would continue to be closed to all public entry during the snowy plover and streaked
horned lark breeding seasons. In the short term, Alternative 1 would be neutral in its effects on
land birds since early-seral and open forest obligates would benefit. Alternatively, long-term
effects of forest restoration would favor late-seral forest bird species. Alternative 1 would have a
neutral effect on land birds.
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Alternative 2 would be similar to Alternative 1 with regard to land birds in that existing habitats
and habitat management practices would be maintained, with the following exceptions.
Converting some existing refuge grasslands to salt marsh would reduce the overall extent of
grassland habitat for land birds such as spotted towhee (Pipilo maculatus), various sparrow
species, and gallinaceous birds that may use those areas for foraging and nesting. Twelve acres
of short-grass field would continue to be managed through a mowing program. Construction of a
new visitor information center, offices, and maintenance facilities would result in an additional
minor reduction in the amount of refuge grasslands. Abandonment and restoration of the old
refuge headquarters site would result in more undisturbed habitat being available for forest-
dwelling land bird use.

Effects to birds associated with freshwater wetland edges such as the willow flycatcher
(Empidonax trailii), marsh wren (Cistothorus palustris), several swallow species, and red-
winged blackbird (Agelaius phoeniceus) would be slightly negative due to a reduction of suitable
foraging, nesting habitat, and cover habitat. However, 17 acres of seasonally managed wetlands
at the Tarlatt Unit and over 600 acres of naturally occurring freshwater wetlands would be
maintained on the Refuge, a practice common to all alternatives. There is also additional similar
wetland habitat in the vicinity of the Refuge.

There would generally be a positive effect on most birds that inhabit low-elevation coniferous
and mixed species forests resulting from this alternative. The estuarine restoration would have
some short-term benefit to woodpeckers and other cavity nesting birds if some trees at the
coastal edge of forests adjacent to the estuarine restoration at the Lewis, Porter Point, and
Riekkola units are killed by salt water tidally inundating their root zone. As these trees are
stressed and begin to die they will provide foraging habitat for woodpeckers, red-breasted
nuthatches (Sitta canendensis), and brown creepers (Certhia americana), and nesting structure to
primary and secondary cavity nesters like woodpeckers, swallows, and the Vaux’s swift
(Chaetura vauxi). Forestlands added by any proposed refuge boundary expansion would be
protected from harvest or development and thus there would be a positive effect on forest-
dwelling birds.

Some species of land birds that use the sparsely vegetated sand beaches, dunes, and lodgepole
pine (Pinus contorta) forests at Leadbetter Point for resting, foraging, and nesting would likely
benefit from predator management. Under this alternative, a plan would be implemented aimed
at maximizing adult survival and juvenile recruitment of western snowy plovers and streaked
horned larks to achieve population objectives for species recovery. This plan would use predator
management to focus on problem animals, which are defined in this context as individuals that
belong to species that are known to prey on western snowy plovers or streaked horned larks and
that exhibit hunting behavior in nesting areas. The American crow (Corvus brachyrhynchos),
northwestern crow (Corvus caurinus), and common raven (Corvus corax) are land birds
recognized as potential predators of both juvenile and adult plover and larks (Liebezeit and
George 2002; Powell et al. 2002; USFWS 2002b). All three species are currently suspected to be
potential predation risks at Leadbetter Point.

Specific local population data for corvids are currently unavailable. An initial step in the
predator management plan would be implementation of a monitoring program to ensure that any
impacts to corvid populations and their behaviors and use patterns can be assessed more
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precisely. The refuge monitoring program would also reveal more information on the extent of
threats that corvids pose to plovers and larks at Leadbetter Point. Under the proposed predator
management plan, any individual corvid could be controlled when they pose a threat to
endangered species, as determined by the Refuge Manager, Refuge Biologist, or a qualified
predator control contractor (e.g., USDA APHIS Wildlife Services). Any actions affecting corvids
would only occur after consulting with the Refuge Manager and the Refuge Biologist. Those
species requiring management because of conflicts with endangered species would be impacted
by removal. The adverse effects of predator management on the local and range-wide population
of the affected predator species would be insignificant. However, other species such as the
savanna sparrow (Passerculus sandwichensis), snow bunting (Plectrophenax nivalis), and song
sparrow (Melospiza melodia) would also benefit from reduced nest predation pressure.

Control of any wildlife species, including corvids, that prey on streaked horned larks and that
exhibits hunting behavior in nesting areas could be authorized. The most effective, selective, and
humane tools available to deter, relocate, or in very limited circumstances if necessary, lethally
remove that individual would be implemented. As plover and lark numbers increase and their
populations stabilize, resident corvids would be allowed a more natural interaction with the local
species of concern and active predator management would be de-emphasized. A comprehensive,
step-down predator management plan for the Leadbetter Point Unit can be found in Appendix L.

Nearly all species of land birds are protected by state and Federal regulations and would not be
targeted by hunters. Local exceptions in areas where they are legal to hunt are grouse, pheasant,
quail, pigeons, and doves. The presence of hunters could cause some minor disturbance, but it
would be minor and temporary. Nesting would not be affected by the additional areas opened to
hunting in this alternative because applicable hunting seasons take place in fall and winter,
outside the nesting season.

The effects of Alternative 2 on land birds would vary by species. There is expected to be an
overall neutral effect on grassland birds. Effects of changes in grassland habitat would be neutral
and minor because of the small acreage involved and the relative abundance of similar habitats in
the vicinity of the Refuge. Effects to birds associated with freshwater wetland edges would be
slightly negative, but localized and of minor consequence because of the relatively small acreage
involved and the relative abundance of similar habitats in the vicinity of the Refuge. Any habitat
manipulation results in benefits to some species and disadvantages to others. There would likely
be a substantial positive effect to streaked horned larks resulting from predator management.
Overall, in this alternative many more species would benefit than would be impacted and the
effect of these habitat changes would be minor and positive.

Alternative 3 would be similar to Alternative 2, but estuarine (intertidal and salt marsh)
restoration would occur at a reduced level. The proposed amount of open water and channel
habitat within the Refuge would remain unchanged. There would be some increase in the
amount of intertidal flat habitat, but it would be less than the 11 acres proposed in Alternative 2.
Also, the amount of salt marsh habitat would be increased to 429 acres, instead of the 749 acres
called for in Alternative 2. Restoration would result in breaching or removing dikes only in the
Lewis and Porter Point Units. The freshwater edge habitats currently protected by those dikes
would be eliminated. Twenty-five acres of seasonally managed wetlands would continue to be
maintained at the Tarlatt Unit. All existing short-grass fields and other grasslands would remain
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as is. Any effects from refuge boundary expansion would be positive and the same as Alternative
2. Overall the effects to land birds would be beneficial, but to a lesser degree than Alternative 2.

4.11.4 Effects to Mammals

There are features (management actions) common to all alternatives that could affect mammals,
including the following: continuation of the current habitat management program and
continuation of a public use program that includes waterfowl hunting, big game hunting, fishing,
camping, wildlife observation, and photography.

4.11.4.1 Elk

Alternative 1 proposes no changes in current refuge wildlife management, habitat management,
public use programs, and other refuge programs. This alternative would continue the current
refuge public use programs, which include big game hunting in specific areas of the Refuge.
Existing refuge habitats would be protected and maintained and some would be restored. Effects
to elk populations would be negligible under this alternative.

Alternative 2 (Preferred Alternative) proposes maximum estuarine restoration, refuge expansion
and expanded public use. Alternative 2 proposes establishing additional estuarine habitat,
specifically 0.2 acre of open water, 11 acres of intertidal flats, and 749 acres of salt marsh, by
removing dikes. This action would decrease some habitat currently used by elk (i.e., freshwater
impoundments that have been drawn down). Through this action managed pasture would be also
be reduced. Elk occasionally use pastures on the Refuge. Elk also use salt marshes, and this
habitat would be greatly increased with estuarine restoration.

Alternative 2 proposes improvements/additions to the public use program. Changes in public
uses that would affect elk include expanded opportunities for elk and deer hunting in South Bay
and the addition of a regulated permit hunt for elk at Leadbetter Point. Expanded wildlife-
dependent public use opportunities to hunt in South Bay may reduce elk populations in that area.
The hunt at Leadbetter Point would have the effect of reducing the herd size at that site and result
in positive effects for the western snowy plover, which may be currently impacted by the large
elk herd in this area.

Alternative 2 also proposes refuge expansion. Securing of additional habitat in the
Nemah/Naselle, South Bay, and East Hills areas would provide additional habitat and positive
benefits for elk because acquired lands would be protected from future development. Under
refuge ownership the land can be managed to enhance and improve value for wildlife and
contribute to maintaining the health and integrity of the larger Willapa Bay ecosystem. Divesting
property at Cape Shoalwater is expected to have no effect on elk because this unit of the Refuge
is currently submerged. Divesting property at Wheaton may or may not have an effect on elk
depending on the land uses of the new owner of the property.

Other proposals under Alternative 2 concern restoration of additional coastal dune habitat,
establishing habitat for the Oregon silverspot butterfly, and reintroduction of the Oregon
silverspot butterfly once enough suitable habitat has been restored. These actions would not
affect elk or their habitat.
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A predator control program would be initiated and target predators of the federally threatened
western snowy plover. This action would not affect elk or their habitat.

Overall effects under this alternative on elk populations locally and regionally would be minor.

Alternative 3 is similar to Alternative 2 but more limited in scope. Elk and deer hunting in
South Bay would be more limited than in Alternative 2. The amount of estuarine habitat restored
would be reduced. Acres of managed wetland remaining would be greater than under Alternative
2. The area open to waterfowl hunting would be increased in South Bay under Alternative 3, but
in a more limited manner than that proposed in Alternative 2. The predator control program
would be reduced from that in Alternative 2 to include only avian predators. Refuge expansion
would be reduced to 4,895 acres from the 6,804 in Alternative 2. Overall effects under this
alternative on elk populations locally and regionally would be minor.

4.11.4.2 Coyote

Alternative 1 would continue the current refuge habitat management program. The existing
refuge habitats would be protected and maintained and some would be restored. No effect to
coyote populations would be expected.

Alternative 2 (Preferred Alternative) would involve mammalian predator control as necessary
under a predator management program for the western snowy plover. The primary means to
manage coyotes would be trapping and euthanasia (shooting) and also opportunistic shooting.

There are no known estimates of coyote populations in the counties within which Willapa NWR
is located; however, coyotes are abundant and likely number in the thousands in southwest
Washington and northwest Oregon. As a conservative estimate, there likely are more than
50,000 coyotes in Washington (WDFW 2008a). In Washington, coyotes may be hunted year-
round with no bag limits. Currently coyotes may not be hunted on Willapa NWR.

Under Alternative 2, the coyote population at Leadbetter would be reduced as necessary in the
months just prior to the snowy plover nesting season. After control ends, the coyote population
would increase rapidly (likely in months) as transients would move into vacant territories
(Windberg and Knowlton 1988) and reproductive rates would increase in response to lower
densities (Connolly 1978; Knowlton 1972). The coyote population likely would increase in size
(possibly pre-control level) consistent with habitat conditions and the small mammal prey base.
The small numbers removed from Leadbetter Point would not be expected to negatively affect
coyote populations locally, regionally, or nationally.

Under Alternative 2 estuarine habitat would be restored. Restoration of salt marsh would be
beneficial to coyotes as additional habitat.

Expansion of public use opportunities and new office/visitor facility would displace coyotes in
those areas when the public is present. Expansion of elk and deer hunting in South Bay and
regulated elk hunting on the Leadbetter Point Unit may temporarily displace coyotes.

Alternative 2 also proposes refuge expansion. Securing of additional habitat in the
Nemah/Naselle, South Bay, and East Hills areas would provide additional habitat and positive
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benefits for coyotes. Under refuge ownership the land can be managed to enhance and improve
value for wildlife and contribute to maintaining the health and integrity of the larger Willapa Bay
ecosystem. Divesting property at Cape Shoalwater is expected to have no effect on coyote as
this unit of the Refuge is currently submerged. Divesting property at Wheaton may or may not
have an effect on coyote depending on the land uses of the new owner of the property.

Other proposals under Alternative 2 concern restoration of additional coastal dune habitat,
establishing habitat for the Oregon silverspot butterfly, and reintroduction of the Oregon
silverspot butterfly once enough suitable habitat has been restored. These actions would not
affect coyotes or their habitat.

Alternative 3 is similar to Alternative 2 but more limited in scope. The amount of estuarine
habitat restored would be reduced. Acres of managed wetland remaining would be greater than
under Alternative 2. The area open to waterfowl hunting would be increased in South Bay under
Alternative 3 but in a more limited manner than that proposed in Alternative 2. The predator
control program would be reduced from that in Alternative 2 to include only avian predators.
This activity would be of more benefit to coyotes than Alternative 2. Effects of public use would
be the same as Alternative 2 except that coyotes may be less displaced by the more limited elk
and deer hunting in South Bay.

4.11.4.3 Other Mammals

Alternative 1 proposes no changes in current refuge wildlife management, habitat management,
public use programs, and other refuge programs. This alternative would still result in additional
positive benefits to most mammal populations because habitat improvements would continue to
be made even under the current management scenario, including stream and river restoration
activities. Forest restoration activities would also continue, which would result in long-term
positive benefits for mammals associated with late-successional forest habitat.

Alternative 2 (Preferred Alternative) proposes maximum estuarine restoration and expanded
public use. Alternative 2 proposes improvements/additions to the public use program. Expanded
opportunities for elk and deer hunting in South Bay and the addition of a regulated permit hunt
for elk at Leadbetter Point may temporarily displace other non-target mammals during the time
that hunts are taking place. The presence of hunters could cause minor disturbance to other
mammals frequenting these areas. Disturbed mammals would simply move away from hunters.
There would be a neutral effect on these non-target mammal populations. Expansion of public
use opportunities and a new office/visitor facility would displace small mammals in those areas
when the public is present.

Establishing additional estuarine habitat, specifically 0.2 acre of open water, 11 acres of intertidal
flats, and 749 acres of salt marsh, by removing dikes would decrease some freshwater habitat
currently used by some mammals, including river otter and the non-native nutria. Through this
action, managed pasture would also be reduced that is used by small mammals. However, small
mammals also use salt marshes, and this habitat would be greatly increased with estuarine
restoration, which would benefit small mammal populations.
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Alternative 2 also proposes refuge expansion. Securing of additional habitat in the
Nemah/Naselle, South Bay, and East Hills areas would provide additional habitat and positive
benefits for mammals. Under refuge ownership the land can be managed to enhance and
improve value for wildlife and contribute to maintaining the health and integrity of the larger
Willapa Bay ecosystem. Divesting property at Cape Shoalwater is expected to have no effect on
mammals because this unit of the Refuge is currently submerged. Divesting property at Wheaton
may or may not have an effect on mammal populations depending on the land uses of the new
owner of the property.

Other proposals under Alternative 2 concern restoration of additional coastal dune habitat,
establishing habitat for the Oregon silverspot butterfly, and reintroduction of the Oregon
silverspot butterfly once enough suitable habitat has been restored. These actions should provide
more diverse habitat for small- and medium-sized mammals.

A predator control program would be initiated and target predators of the federally threatened
western snowy plover. If small mammals are identified as predating nests or snowy plovers,
populations of these species may be controlled under this alternative.

Alternative 2 includes coyote control. The primary methods of control would be trapping and
shooting. Both methods are reasonably selective when properly executed, but trapping may
result in a small by-catch of non-target mammals. Non-target mammals would be released.

Alternative 3 is similar to Alternative 2 but more limited in scope. The amount of estuarine
habitat restored would be reduced. Acres of managed wetland remaining would be greater than
under Alternative 2. The area open to waterfowl hunting would be increased in South Bay under
Alternative 3 but in a more limited manner than that proposed in Alternative 2. The predator
control program would be reduced from that in Alternative 2 to include only avian predators.
This activity would be of more benefit to other mammals than Alternative 2. Effects of public
use would be the same as Alternative 1 except that limited expansion of opportunities for elk and
deer hunting in South Bay and the addition of a regulated permit hunt for elk at Leadbetter Point
may temporarily displace other non-target mammals during the time that hunts are taking place.
The presence of hunters could cause minor disturbance to other mammals frequenting these
areas. Disturbed mammals would simply move away from hunters. A new office/visitor facility
would displace small mammals in those areas when the public is present.

4.11.5 Effects to Reptiles and Amphibians

All three alternatives include stream restoration activities that are occurring under the current
management of the Refuge. Stream restoration will continue to improve habitat structure and
conditions for amphibians, including enhancing invertebrate populations to serve as a food
supply. Improved water quality (e.g., dissolved oxygen) and habitat structure is expected to
benefit amphibians, especially the more stream-dependent species such as the tailed frog,
Columbia torrent salamander, coastal giant salamander, and Cope’s giant salamander as well as
other native species. Both long-term and temporary effects may occur under each alternative.
Temporary effects to amphibian species include those from construction activities such as large
woody debris placement as part of stream and river restoration. Long-term effects to amphibian
species may occur due to changes in habitat abundance and diversity and changes in primary
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production, which affect the food chain. The two species of garter snakes on the Refuge rely
partially on amphibians as a food source and also will benefit.

Alternative 1 proposes no changes in current refuge wildlife management, habitat management,
public use programs and other refuge programs. This alternative would still result in additional
positive benefits to reptiles and amphibians as improvements would continue to be made even
under the current management scenario, including stream and river restoration activities. Forest
restoration activities would also continue, which would eventually result in long-term positive
benefits for amphibians associated with late-successional forest habitat.

Alternative 2 (Preferred Alternative) proposes maximum estuarine restoration and expanded
public use. Current stream and river restoration activities would be continued and would be
expected to have the same positive effects as in Alternative 1. Establishing additional estuarine
habitat, specifically 0.2 acre of open water, 11 acres of intertidal flats, and 749 acres of salt
marsh, by removing dikes would decrease the acreage of managed freshwater wetlands and thus
reduce breeding and foraging habitat for such amphibian species as the red-legged frog, Pacific
treefrog, northwestern salamander, and rough-skinned newt. Populations of native amphibians in
these areas would decrease. Populations of non-native bullfrogs would also decrease. Managed
wetlands would remain in the Tarlatt Unit of the Refuge and would provide amphibian habitat.
Removal of dike structures would reduce dike habitat currently used by common and
northwestern garter snakes.

Alternative 2 also proposes refuge expansion. Securing of additional upland and wetland habitat
in the Nemah/Naselle, South Bay, and East Hills areas would provide more protection and result
in positive benefits for amphibian and reptile species. Under refuge ownership the land can be
managed to enhance and improve value for wildlife and contribute to maintaining the health and
integrity of the larger Willapa Bay ecosystem.

Divesting property at Cape Shoalwater is expected to have no effect on amphibian and reptile
species because this unit of the Refuge is currently submerged. Divesting property at Wheaton
may or may not have an effect on amphibian and reptile species depending on the land uses of
the new owner of the property.

Other proposals under Alternative 2 concern restoration of additional coastal dune habitat,
establishing habitat for the Oregon silverspot butterfly, and reintroduction of the Oregon
silverspot butterfly once enough suitable habitat has been restored. These actions would not
affect amphibian or reptile species or their habitat.

A predator control program would be initiated and target predators of the federally threatened
western snowy plover. This action would not affect amphibian or reptile species or their habitat.

Alternative 2 also proposes improvements/additions to the public use program. Expansion of
public use opportunities may displace reptiles and amphibians in areas of the Refuge when the
public is present. Any effects to reptiles and amphibians or their habitat by the visiting public is
expected to be of a temporary, localized, short-term nature. Constructing a new refuge
headquarters facility is estimated to result in less than 5 acres of potential herptile habitat being
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lost. However, approximately 3 acres of the displaced herptile habitat would be replaced by
abandonment and restoration of the old headquarters site.

Alternative 3 is similar to Alternative 2 but more limited in scope. The amount of estuarine
habitat restored would be reduced. Acres of managed freshwater wetland remaining would be
greater than that in Alternative 2, which would result in increased benefits to amphibians and
reptiles (which hunt the edges of wetland areas).

4.11.6 Effects to Invertebrates

All three alternatives include stream restoration which is occurring under the current
management of the Refuge. Stream restoration will continue to improve conditions for aquatic
invertebrates, including freshwater mussels. Improved water quality (e.g., dissolved oxygen) and
habitat structure are expected to benefit a variety of aquatic invertebrates.

Both long-term and temporary effects may occur under each alternative. Temporary effects to
invertebrate species include those from construction activities such as large woody debris
placement as part of stream and river restoration and construction activities associated with
estuarine restoration including dike removal and channel modification. Long-term effects to
invertebrate species may occur due to changes in habitat abundance and diversity and changes in
primary production, which affect the food chain.

Alternative 1 proposes no changes in current refuge wildlife management, habitat management,
public use programs, and other refuge programs. This alternative would still result in additional
positive benefits to invertebrate populations as improvements would continue to be made even
under the current management scenario; including stream and river restoration activities. Forest
restoration activities would also continue, which would result in long term positive benefits for
invertebrates associated with late-successional forest habitat.

Alternative 2 (Preferred Alternative) proposes maximum estuarine restoration and expanded
public use. Current stream and river restoration would be continued and would be expected to
have the same positive effects as in Alternative 1. Establishing additional estuarine habitat,
specifically 0.2 acre of open water, 11 acres of intertidal flats, and 749 acres of salt marsh, by
removing dikes would increase this valuable habitat which benefits shellfish, benthic
invertebrates, and other invertebrates found in the estuarine environment. Through this action
managed pasture would be reduced. Managed wetlands, though reduced, would still provide
habitat for freshwater invertebrates. The habitat enhancements proposed in Alternative 2 would
benefit invertebrate populations more substantially than Alternative 1.

Alternative 2 also proposes refuge expansion. Securing of additional habitat in the
Nemah/Naselle, South Bay, and East Hills areas would provide more protection to the Willapa
Bay estuary and result in positive benefits for invertebrate species. Under refuge ownership the
land can be managed to enhance and improve value for wildlife and contribute to maintaining the
health and integrity of the larger Willapa Bay ecosystem.
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Divesting of the currently submerged refuge property at Cape Shoalwater is expected to have no
effect on invertebrate resources. Divesting property at Wheaton may or may not have an effect
on invertebrate species depending on the land uses of the new owner of the property.

Other proposals under Alternative 2 concern restoration of additional coastal dune habitat,
establishing habitat for the Oregon silverspot butterfly, and reintroduction of the Oregon
silverspot butterfly once enough suitable habitat has been restored. These actions would
positively benefit this invertebrate species and its habitat and would likely benefit other
invertebrate species with similar life history requirements.

A predator control program would be initiated and target predators of the federally threatened
western snowy plover. This action would not affect invertebrate species or their habitat.

Alternative 2 also proposes improvements/additions to the public use program. All changes in
public uses would not affect invertebrates with the possible exception of establishment of a boat
launch access point (car-top boats only) to access South Bay for waterfowl hunting.

Construction of the boat launch may result in temporary effects to invertebrates and habitat at the
shoreline site. This action also may result in a slight increase in motorized boat use and resultant
water pollution in this area. Pollution could be caused by both routine oil and gas consumption
and possible accidental leakage. Any effects to invertebrates or their habitat would be of a
temporary, localized, short-term nature.

Alternative 3 is similar to Alternative 2 but more limited in scope. The amount of estuarine
habitat restored would be reduced, also reducing maximum possible benefits to estuarine benthic
invertebrates. Acres of managed wetland remaining would be greater than under Alternative 2
and would provide habitat for freshwater invertebrates. The area open to waterfowl hunting
would be increased in South Bay under Alternative 3, but in a more limited manner than that
proposed in Alternative 2. This may result in a slight increase in motorized boat use and
resultant water pollution in South Bay.

4.11.7 Effects to Federally Threatened and Endangered Species

It is the policy of the Service to protect and preserve all native species of fish, amphibians,
reptiles, birds, mammals, invertebrates, and plants, including their habitats, which are designated,
threatened, or endangered with extinction. Endangered, threatened, and candidate species that
could occur on or near the Refuge include brown pelican, western snowy plover, marbled
murrelet, northern spotted owl, streaked horned lark, and pink sandverbena. There are no
endangered and threatened salmonids or bull trout known to occur in the waterways within the
Refuge; however, if present they could be temporarily affected by the estuarine restoration
project. Any effects would be of short duration and inconsequential.

Alternative 1 proposes no changes in refuge habitat management, public use, and snowy plover
management programs. This alternative would be neither more positive nor more negative than
the existing situation, including the upland forest restoration program that is common to all
alternatives. Management would emphasize maintaining all natural habitats in their existing
state and continuing existing management practices relating to endangered, threatened, and
candidate species. Some disturbance resulting from forest thinning and restoration activities is
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expected, but projects having the greatest potential for disturbance would be scheduled outside of
the breeding season of all federally listed species.

Likewise any management activities at Leadbetter Point with the potential to disturb western
snowy plover and streaked horned larks would be scheduled outside of their breeding seasons.
Additionally the beach and WSPHRA would continue to be closed to all public entry during the
snowy plover and streaked horned lark breeding seasons. In the short term, Alternative 1 would
be neutral in its effects on federally listed species. Long-term effects of forest restoration would
benefit late-seral forest bird species such as the marbled murrelet and northern spotted owl.
Overall, Alternative 1 would have a neutral effect on threatened and endangered species.

Alternative 2 would be similar to Alternative 1 with regard to federally listed species in that,
existing habitats and habitat management practices would be maintained, with the following
exceptions. This alternative would re-establish tidal connection and natural functions to 760
acres of estuarine habitats in the South Bay. The increase in estuarine habitats managed by the
Refuge would be accomplished by breaching or removing dikes in the Lewis, Porter Point, and
Riekkola units and restoration of the natural estuarine functions in south Willapa Bay. There is
expected to be a minor-level decline in water quality due to increased suspended sediments
during, and for a short time after, deconstruction of existing dikes and the estuarine restoration
activities proposed under this alternative. Timing much of the earthwork around low tidal
periods, using silt fencing, and implementing other best management practices would reduce the
amount of sediment entering the bay. Marbled murrelets may be seen infrequently, and in low
numbers, foraging in Willapa Bay. Any potential impacts to marbled murrelets that may be
present on the adjacent waters would be minor and temporary, and thus negligible.

Predator management at Leadbetter Point aims to maximize adult survival and juvenile
recruitment of western snowy plovers and streaked horned larks to achieve population objectives
for species recovery. Those wildlife species requiring management because of conflicts with
endangered species would be impacted by removal of a few problem individuals. The adverse
effects of predator management on the local and range-wide population of the affected species
would be insignificant. There are a number of species recognized as potential predators of
snowy plover and streaked horned lark eggs, chicks, and adults. They include crows, ravens,
hawks, falcons, owls, coyote, fox, weasel, and mice (Liebezeit and George 2002; Powell et al.
2002; USFWS 2002b, 2007a). Most avian predators and some of the recognized mammalian
predators occur at the Leadbetter Point Unit of Willapa NWR.

Specific local population data for predator species are currently unavailable. An initial step in
the predator management plan could include a monitoring program to ensure that any impacts on
native predator populations can be assessed more precisely. The refuge monitoring program
could also reveal more information on the magnitude and extent of threats that predators pose to
plovers at Leadbetter Point. Under the proposed predator management plan, any individual
predator could be controlled when they pose a threat to endangered species, as determined by the
Refuge Manager, Refuge Biologist, or a qualified predator control contractor (e.g., USDA
APHIS Wildlife Services). Actions affecting any predators would only be taken after consulting
with the Refuge Manager and the Refuge Biologist. American and northwestern crows, common
raven, northern harrier, merlin, American kestrel, peregrine falcon, coyote, and mice are
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currently suspected to be potential predation risks at Leadbetter Point. Elk are also implicated as
having an impact on ground-nesting birds.

Control of any wildlife species known to prey on western snowy plovers or streaked horned larks
and that exhibit hunting behavior in nesting areas could be authorized. The most effective,
selective, and humane tools available to deter, relocate, or in very limited circumstances if
necessary, lethally remove that individual would be implemented. Those species requiring
management because of conflicts with endangered species would be impacted by removal. The
adverse effects of predator management on the local and range-wide population of the affected
target predator species would be insignificant. However, other species such as the killdeer would
also benefit from reduce nest predation pressure. As plover and lark numbers increase and their
populations stabilize, native wildlife would be allowed a more natural interaction with the local
species of concern and active predator management would be de-emphasized. A comprehensive,
step-down predator management plan for the Leadbetter Point Unit can be found in Appendix L.

There are 2,894 acres currently available for waterfowl hunting on the Refuge at the Leadbetter
Unit and in South Bay. Under this alternative, in the South Bay only, waterfowl hunting (goose
included) would be expanded to 6,058 acres through estuarine restoration and opening of
currently closed waters. The increase in allowable hunting area and number of days open to
hunting would disperse the hunting pressure and reduce the amount of potential disturbance
created. The Presidential Proclamation Boundary area would remain closed to waterfowl
hunting. All other existing hunting and fishing opportunities would remain unchanged, or
expanded to include elk and deer hunting in South Bay and East Hills, and elk hunting only at
Leadbetter Point. The proposed regulated elk hunt at Leadbetter Point would occur in the fall,
and as such would occur after the snowy plover and streaked horned lark nesting seasons. There
should be little if any disturbance or effect to the marbled murrelet, snowy plover, or streaked
horned lark from expansion of the hunting program, since many of these areas are already hunted
(marine waters of Willapa Bay) or are not used by federally listed species during the time of year
when hunting would be permitted (Leadbetter Point and upland forests).

The open sand portions of the outer coastal beaches at Leadbetter Point would be unaffected
under this alternative, therefore, no significant adverse effects to California brown pelicans that
roost and forage in this area are anticipated.

Oregon silverspot butterfly are presumed to have been extirpated from Washington State and do
not presently occur on the Refuge. This alternative includes a habitat restoration program as a
precursor to Oregon silverspot butterfly reintroduction to the Long Beach Peninsula. Proposed
actions under this alternative are expected to have overall significant, long-term, positive effects
from the reintroduction of Oregon silverspot butterfly after successful host plants have been
established and habitat restoration has been accomplished. The proposed restoration plan would
dramatically increase the current average size of restoration sites, the rate that restored habitat
becomes functional, availability of native seed and plant material for future restoration efforts,
and thus the number of available butterfly reintroduction sites.

Alternative 3 would be similar to Alternative 2, but predator management would only address
avian nest predators. Effects from other types of predators would not be addressed. However,
impacts from the expanding Leadbetter Point elk herd would be managed through a regulated
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hunt as in Alternative 2. Although it is expected that avian predator management alone would
have a positive effect on western snowy plover and streaked horned lark fecundity and adult
survival, a limited predator management program could reduce its effectiveness and extend the
time needed to reach recovery objectives for both the western snowy plover and streaked horned
lark. As a result, the overall effects on western snowy plover and streaked horned larks from this
alternative would be beneficial, but to a lesser degree than Alternative 2.

4.11.8 Effects to Wetland Habitats and Associated Wildlife

Wetland habitats within the Refuge include estuarine open water, intertidal flats, salt marsh,
riverine habitats, seasonal, managed freshwater wetlands, and permanent/semi-permanent natural
freshwater wetlands.

All of the alternatives propose protection of wetlands. Invasive species would be controlled to
preserve the native vegetation and wildlife of the Willapa Bay estuary. Management of tidal
wetlands would consist of regulation of public use, invasive species control, wildlife and
vegetation monitoring, research, and working with partners to protect the biological integrity and
diversity of the estuary.

All three alternatives include stream restoration which is occurring under the current
management of the Refuge. Stream restoration would continue to improve habitat structure and
conditions for fish, invertebrates, amphibians, and other native wildlife. Improved water quality
(e.g., dissolved oxygen) would result, which would also benefit plant and animal life in the
Willapa Bay estuary. Both long-term and temporary effects may occur under each alternative.
Temporary effects to wetland habitats and associated wildlife include those from construction
activities such as large woody debris placement as part of stream and river restoration and
construction activities associated with estuarine restoration including dike removal and channel
modification. Long-term effects to wildlife species may occur due to changes in habitat
abundance and diversity and changes in primary production which affect the food chain.

Alternative 1 proposes no changes in current refuge wildlife management, habitat management,
public use programs and other refuge programs. This alternative would still result in additional
positive benefits to wetland habitats and associated wildlife as improvements would continue to
be made even under the current management scenario, including stream and river restoration
activities and maintenance of managed wetlands. Thus its effects on wetland habitat would be
expected to be positive, although they would be minor due to the small scope of these projects.
Hunters and hikers can potentially damage wetland habitat by trampling vegetation. Any such
effects are minor and inconsequential, and they would have a neutral effect overall because
hiking generally occurs along roads and trails and hunting is highly dispersed, affecting only
small areas.

Alternative 2 (Preferred Alternative) proposes maximum estuarine restoration and expanded
public use. Current stream and river restoration activities would be continued and would be
expected to have the same positive effects as in Alternative 1. Establishing additional estuarine
habitat, specifically 0.2 acre of open water, 11 acres of intertidal flats, and 749 acres of salt
marsh, by removing dikes would increase this valuable habitat, which benefits estuarine
dependent species. Through this action managed pasture would be reduced. Managed wetlands,
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though reduced, would still provide habitat for native wildlife species. The habitat restoration
proposed in Alternative 2 would benefit estuarine habitat and associated wildlife species
positively and much more substantially than Alternative 1. Also this alternative would assist in
offsetting historical losses of estuarine habitat in Willapa Bay, which has been estimated as a
64% loss of estuarine wetlands (Coastal Resources Alliance 2007). This action would have an
intermediate positive effect.

Alternative 2 also proposes refuge expansion. Securing of additional habitat in the
Nemah/Naselle, South Bay, and East Hills areas would provide more protection to the Willapa
Bay estuary and result in positive benefits for native species. Under refuge ownership the land
can be managed to enhance and improve value for wildlife and contribute to maintaining the
health and integrity of the larger Willapa Bay ecosystem.

Divesting property at Cape Shoalwater is expected to have no effect on wetland habitats and
associated wildlife because this unit of the Refuge is currently submerged. Divesting property at
Wheaton may or may not have an effect on wetland habitats and associated wildlife depending
on the land uses of the new owner of the property.

Other proposals under Alternative 2 concern restoration of additional coastal dune habitat,
establishing habitat for the Oregon silverspot butterfly, and reintroduction of the Oregon
silverspot butterfly once enough suitable habitat has been restored. These actions would not
affect wetland habitats and associated wildlife.

A predator control program would be initiated and target predators of the federally threatened
western snowy plover. This action would not affect wetland habitats and associated wildlife.

Alternative 2 also proposes improvements/additions to the public use program. The proposed
action of developing a new headquarters facility at the Sandridge Road/95th Street may impact
site wetland resources. Careful facility planning and site design would avoid impacts to the
highest quality wetland resource along Tarlatt Slough, and minimize overall wetland impacts on
the site. However, where wetland impacts are unavoidable in order to accommodate the area
required for the new facilities, these would be mitigated on site with the in-kind construction of
replacement wetlands. Site design would include the enhancement of wetland buffer zones by
revegetation with native plant materials, the relocation and mitigation of one site drainage
feature, and the restoration of local woodland, shrub, and wetland plant communities on the site.
This landscape and entry sequence through a restored natural environment would create a
compelling setting for future visitor experiences at the Refuge. Establishment of a boat launch
access point (car-top boats only) to access South Bay for waterfowl hunting. Construction of the
boat launch may result in temporary effects to habitat at the shoreline site. This action also may
result in a slight increase in motorized boat use and resultant water pollution in this area.
Pollution could be caused by both routine oil and gas consumption and possible accidental
leakage. Any effects to habitat would be of a temporary, localized, short-term nature.

Hunters might trample some wetland vegetation; however, trampling would occur at such small,
dispersed areas that overall effects on wetland habitat would be neutral.
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Alternative 3 is similar to Alternative 2 but more limited in scope. The amount of estuarine
habitat restored would be reduced, also reducing maximum possible benefits to estuarine
associated wildlife. Acres of managed wetland remaining would be greater than that in
Alternative 2. The area open to waterfowl hunting would be increased in South Bay under
Alternative 3 but in a more limited manner than that proposed in Alternative 2. This may result
in a slight increase in motorized boat use and resultant water pollution in South Bay. The
predator control program would be reduced from that in Alternative 2 to include only avian
predators. This activity would have no effect on wetland habitats and associated wildlife species.
The site development for the administrative facility would be as described in Alternative 2.

4.11.9 Effects to Riparian and Upland Habitats and Associated Wildlife

Alternative 1 would result in no change in current refuge habitat management practices. Canada
geese (dusky, western, and cackling, etc.) use the Refuge and forage exclusively in short-grass
fields and marshes. Maintaining grass fields in a short, immature growth form by repeated
mowing or livestock grazing during the growing season is an important practice prior to arrival
of migrating waterfowl. Once grass matures, it becomes coarse and much less digestible, and it
has less protein providing limited food value to migrating geese as compared to short grass.

Alternative 2 and its strategies would likely result in the greatest short and long-term benefits to
the wildlife using refuge lands. There would be an increase in the amount of available habitats
that meet the life history needs of the most species utilizing refuge managed lands. Moreover, a
year-round predator management program, when needed based on defined criteria, would
maximize recruitment of juveniles, as well as the survival of adult western snowy plovers and
streaked horned larks that is needed to achieve population objectives for species recovery.
Because the predator management program under Alternative 2 would likely achieve population
objectives in fewer years as compared with Alternative 1, there would be likely be fewer
predators removed from the Refuge in the long term.

Alternative 3, like Alternative 1, proposes no change in habitat management practices with
regard to short-grass fields and upland forests located on the Refuge. The existing acreages for
these habitat types would be maintained under this alternative, except where unnecessary forest
roads would be decommissioned and replanted with native trees, a practice common to all
alternatives. The overall effect of these habitat changes would be minor because of the relatively
small acreage involved, but positive since it would reduce or eliminate stream impacts and
fragmentation of forest habitats on the Refuge.

Management of grasslands under this alternative and the total amount of habitat would be the
same as for Alternative 2. As a result, the effects of Alternative 3 on riparian and upland habitats
would be essentially neutral and similar to Alternative 1. Effects to associated wildlife,
particularly western snowy plovers and streaked horned larks, would be positive but to a lesser
degree than Alternative 2, due to management of only avian nest predators. Effects from other
types of predator and impacts from the expanding Leadbetter Point elk herd would not be
addressed. Although it is expected that avian predator management would have a positive effect
on western snowy plover and streaked horned lark fecundity and adult survival, a limited
predator management program could reduce its effectiveness and extend the amount of time
needed to reach recovery objectives for these species.
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Chapter 5. Public Use Programs and Impact on Social and
Economic Environment

5.1 Introduction

Willapa National Wildlife Refuge encompasses approximately 16,000 acres of tidelands,
temperate rainforest, ocean beaches, and small streams. It also includes several rare remnants of
old-growth coastal cedar forest. The Refuge preserves habitat for spawning wild salmon,
hundreds of thousands of migrating shorebirds, and threatened and endangered species such as
the marbled murrelet. The Refuge is a great place to see what the Pacific Northwest looked like
100 years ago.

The Refuge is located in southwestern Washington on Willapa Bay, one of the most pristine
estuaries in the United States. Willapa Bay is the second largest estuary on the Pacific Coast and
includes over 260 square miles of water surface. The Refuge was established in 1937 to protect
migrating and wintering populations of brant, waterfowl, shorebirds, and other migratory birds.
During the time when the Refuge was established, diking, draining, dredging, sedimentation, and
pollution were rapidly destroying many estuaries.

Willapa National Wildlife Refuge is located in Pacific County, which is bordered by the
Columbia River, the Pacific Ocean, and the pristine Willapa Bay. Traditionally, the county’s
economy has been natural resource-based (i.e., tourism, logging, lumber, manufacturing, oyster
harvesting, seafood canning, crabbing, sports and commercial fishing, dairy farming, and
cranberry growing) (Pacific County 2009). With over 25 miles of beach area located along the
Pacific Ocean, coastal life provides recreation opportunities such as fishing, hunting, beach
combing, clam digging, camping, bird watching, trail hiking, whale watching, kite flying, and
various organized community sports. Access to this rural county is an easy drive from Interstate
5 via Highway 12, Highway 6, and Highway 4, connecting to coastal Highway 101.

Visitors to the Refuge can enjoy viewing a wide variety of wildlife, from spawning salmon in the
Refuge’s numerous streams, Roosevelt elk on Long Island, and the tens of thousands of
migrating shorebirds that crowd the beaches at Leadbetter Point and shores of Willapa Bay.

The majority of the public recreation in the local area centers on the Pacific Ocean, Willapa Bay
and the many trails. Water-related recreational opportunities including power boating, kayaking,
canoeing, waterfowl hunting, fishing, and camping provide the majority of the outdoor pursuits
for the local and visiting public. As would be expected, outdoor activities significantly increase
during the summer season, although many recreational activities are not restricted to a specific
season.

Designated camping facilities are limited in the local area. Although most National Wildlife
Refuges do not allow camping, Willapa NWR permits camping in designated spaces on Long
Island. Camping sites on Long Island require a boat to access and are primitive. Cape
Disappointment, a state park just southwest of the Willapa Refuge provides many multi-use
camping opportunities. Newly established yurts help extend the camping season into the fall and
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winter for individuals without RVs or other type of camp trailers. A few other private parks in
the area allow RV or tent camping on a seasonal basis.

Boat launch sites on the Willapa Refuge are available at mile post 24 on Highway 101 adjacent
to the Willapa Refuge office headquarters and at the Port of Nachotta, located in the town of
Nachotta on the Long Beach Peninsula. To the east of the Refuge is the Naselle river boat launch
located in the town of Naselle. Public and commercial oyster and clam beds reside in Willapa
Bay along with public and commercial fishing and crabbing.

Willapa National Wildlife Refuge provides opportunities for both big game and waterfowl
hunters. Archery hunters interested in a remote hunting experience find Long Island a
challenging place to pursue Roosevelt elk, black-tailed deer, black bear, and both ruffed and blue
grouse. A refuge hunting permit is required to hunt on Long Island but there is no fee for the
permit. Many people who hunt on Long Island prefer to camp overnight since tides can make
travel to and from the island challenging. Most of the refuge lands on the mainland between
Bear River and Teal Slough are open for those interested in hunting Roosevelt elk or black-tailed
deer using modern firearms or archery.

For those interested in hunting waterfowl, portions of the Leadbetter, Stanley Point, Potshot, and
North Potshot units are open to walk-in duck and goose hunting seven days a week. The Porter
Point Unit is open for duck hunting on Sunday, Monday, and Thursday. The Riekkola Unit is
open to goose hunting only from blinds on Sunday and Wednesday. Blind selection is done by
lottery early the morning of each hunt. There is a small fee for use of the blinds. Funds from the
fee go to help maintain the blinds. Although dogs are normally not permitted on the Refuge,
they are allowed when actively engaged in hunting waterfowl.

5.2 Public Use Infrastructure and Administrative Facilities

The infrastructure and facilities discussed in this section include public entrances, roads, trails,
and administrative buildings. This section also discusses seasonal closures, easements, and
rights-of-way. All existing and proposed public and administrative facilities are depicted within
the maps 1-7.

There are currently 13 units on the Willapa National Wildlife Refuge. For brevity and clarity,
some units have been combined to form 5 identifiable Refuge areas. These units are located
throughout Pacific County, in the southwest portion of Washington State.

5.2.1 East Hills Units

The East Hills Units consist of the property east of Bear River, Refuge Headquarters, Teal
Slough, and Pot Shot, North Potshot, and Stanley Point tideland units.

The Bear River Unit extends from South of Greenhead slough, east of Highway 101 to mile post
19. It has refuge housing (Quarters 88) and a barn.

The Teal Slough Unit extends from Teal Slough eastward. The Teal Slough Trail is easily
accessible from Highway 101 and is approximately 0.57 mile round trip. Limited parking is
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available at the Teal Slough Gate. This site, located near the mouth of the Naselle River,
supports a remnant coastal old-growth forest represented by ancient cedars and a Sitka spruce,
western hemlock/salal community. The forest provides habitat suitable for two state and
federally protected species, marbled murrelets and spotted owls, as well as Dunn’s and Van
Dyke’s salamanders and Vaux’s swifts and pileated woodpeckers. Deer and elk trails network
the area.

The Pot Shot, North Potshot, and Stanley Point tidelands are located adjacent to the Stanley
Peninsula located east of Chettlo Harbor. There are no public uses or administrative facilities.
They are open to waterfowl hunting according to Washington State regulations.

The Refuge Headquarters unit includes Omeara Point. It is located near mile marker 24 on
Washington State Highway 101 and extends north from Greenhead Slough to Teal Slough.

The existing headquarters administrative building, which is the former house for the refuge
manager, is over 55 years old. It has been renovated but still does not provide enough space and
a design that accommodates the staff. The headquarters area also has a maintenance shop,
equipment storage facility, and tool shed. The facilities at the existing site cannot be expanded
due to the location in a narrow valley.

The public parking lot at headquarters contains 16 car spots, nine trailer spots, and two
accessible spots. Two public vault toilets are available. No running water is available to the
public. A public boat launch into Willapa Bay is available directly across from the headquarters,
on the west side of Highway 101.

An interpretive kiosk next to the parking lot offers directional, educational, and safety
information. A temporary addition to this kiosk is also used for camping and archery permit
registration during the early elk archery season. The indoor porch in the main headquarters
building serves as an additional informational area with maps, pamphlets, and a collection of
avian specimens.

The Willapa Interpretive Art Trail is a quarter-mile-long, curving, ADA-accessible boardwalk
that brings visitors close to the tideland marsh and stream. Artwork located along the boardwalk
tells the story of the stream and the many species who live there. Students from the University
of Washington Public Arts Program designed, constructed, and installed the artwork.

The Cutthroat Climb Trail that spurs off the Willapa Interpretive Art Trail provides a climb into
the forest surrounding refuge headquarters. The trail is a moderate three-quarter-mile-long trail
with steps cut into the hillside for easier movement up and down the ridge. Additional art pieces
weave through the trail, providing a perspective of the natural world and fun for all ages.

5.2.2 Leadbetter Point Unit

The primary public access to Leadbetter Point Unit occurs at the end of a narrow wooded road
near the northern tip of the Long Beach Peninsula. The parking lot has two accessible spots, 23
standard parking spots, two bus/RV parking spots, and a turnaround. There are two vault toilets
that are maintained by Washington State Parks. There are interpretive kiosks that offer

Chapter 5. Public Use Programs and Impact on Social and Economic Environment 5-3



Willapa National Wildlife Refuge Draft CCP/EIS

directional, educational, and safety information, as well as a wildlife viewing platform.
Pedestrians access the Refuge and adjacent state park lands from a trail that begins at the north
end of the parking lot.

Hiking trails at Leadbetter Point unit at the tip of the Long Beach Peninsula allow visitors to
walk through coastal woodlands, salt marshes, and beaches. A 1.3-mile Bearberry Trail, 0.5-mile
Beach Trail, and a 1.2-mile Bay Loop Trail link the Leadbetter Point Unit with adjacent
Washington State Park trails. These trails can be flooded during the rainy season (October
through May). The nesting area for the endangered snowy plover is closed to all public entry
from March through September and is posted with signs, although the season can vary due to
variation in the use by snowy plovers.

There are no administrative facilities on Leadbetter Point Unit.

5.2.3 Long Island Unit

Long Island is unique in being the Pacific Coast’s largest estuarine island. Long Island’s 5,460
acres contain a rare 274-acre remnant of old-growth lowland coastal forest. The island is entirely
owned by the USFWS, except for 1.25 acres located at the southern tip of the mouth of Lewis
Slough. Long Island can only be accessed by boat. Most of the campgrounds require a 6-foot or
higher tide; however, the boat landing directly across from Refuge Headquarters can be accessed
at any tide.

There are five campgrounds on Long Island: Lewis (three campsites), Sawlog (five campsites),
Pinnacle Rock (five campsites), Smokey Hollow (four campsites), and Sandspit (three
campsites). Each campsite has a fire pit and a picnic table. Each campground also has an
evaporator vault toilet.

Hiking trails occur throughout Long Island. A network of old logging roads converted to trails
provides well over 10 miles of hiking opportunities. One of the most popular destinations is the
Trail of the Ancient Cedars, a three-quarter-mile loop trail near the center of the island, which
takes visitors through the northern corner of the old-growth forest. The hike from the old ferry
landing, on the southern tip of Long Island, north along the center road to the Grove of the
Ancient Cedars is approximately 2.5 miles.

Refuge facilities located on Long Island include a shop building that serves as an
equipment/supply storage space. The shop is located on the southern portion of the island
situated immediately adjacent to the service road.

5.2.4 Shoalwater and Wheaton Units

The Shoalwater Unit is located in the mouth of the Willapa Bay, immediately south of State
Highway 105, and west of the town of Tokeland. There are no public use or administrative
facilities on the Shoalwater Unit. The Wheaton Unit is located approximately 5 miles southeast
of Raymond, Washington, along the Willapa River. It was received in July 19, 1989, through the
Farmers Home Administration. There is a shop on the Wheaton Unit and an RV pad with
electrical hook-ups.
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5.2.5 South Bay Units
The South Bay Units consist of the Tarlatt, Riekkola, Lewis, and Porter Point units.

The Tarlatt Unit has northern and southern subunits. The northern unit is located in the
southwest portion of Willapa Bay west of Tarlatt Slough and east of the peninsula. The northern
unit consists of tidal mudflat and native salt marsh. The southern unit is located between Lone
Fir Cemetery Road and 95th Street on the Long Beach Peninsula. The southern Tarlatt slough
unit has a Wetland Reserve Program (WRP) easement located on the Old Shier property. This
WRP easement is administered by the USDA NRCS and offers landowners the opportunity to
protect, restore, and enhance wetlands on their property.

There is a photography blind on the southern Tarlatt Unit. The Friends of Willapa National
Wildlife Refuge constructed this photography blind on a seasonal freshwater wetland in 2003.
The best time of year to use the blind is during the winter and early spring when the wetland is
full of water and feeding waterfowl. The blind is available by reservation only. There is a short
foot trail to the photo blind. Additionally, the Tarlatt Unit has a temporary hunting blind
constructed for the goose hunting season.

The Riekkola Unit is located at the end of 67th Street off of Sandridge Road on the Long Beach
Peninsula. There is an equipment storage building, shop office, maintenance shop, and shop
yard on the Riekkola Unit. The Riekkola Unit currently has a gravel parking lot. There are
seven temporary hunting blinds that are constructed for the goose hunting season. Blind #6 is
reserved for hunters with a state disabled permit and their partners.

The Lewis Unit consists of managed freshwater wetland impoundments, intertidal salt marsh,
and mudflats. Fish ladders are active within the unit to provide fish passage for anadromous fish
between the wetland and bay. The freshwater wetland water is manipulated by using adjustable
slide gates to vary the water depth based on current management habitat targets. Entry to the
Lewis Unit occurred via a private road, Jeldness Road, off of U.S. Highway 101. Jeldness Road
was closed by the property’s owners in 2008. Since the closure of Jeldness Road, the Lewis Unit
has been closed to public access.

The Porter Point Unit consists of managed freshwater wetland impoundments, intertidal salt
marsh, and mudflats. Fish ladders are active within the unit to provide fish passage for
anadromous fish between the wetland and Willapa Bay. The Porter Point Unit has parking for
car-top boat and foot access. The dike trail is open for hiking. It is accessible by way of 67th
Street. During the hunting season, this area is closed on Wednesday and Saturday due to a
managed goose hunt in the adjacent Riekkola Unit. During the hunting season, the Porter Point
Unit is open on Sunday, Monday, and Thursday for waterfowl hunting, and on Tuesday and
Friday for non-consumptive uses such as hiking and wildlife observation.

5.3 Public Use Overview

The Willapa National Wildlife Refuge is a popular destination for local visitors as well as tourists
from outside the area. It is difficult to determine exact numbers of visitors to the Refuge but it is
estimated the Refuge has 250,000 visitor use-days each year. The Refuge provides funding for
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one full-time Visitor Services staff member dedicated to public use, education, and volunteer
programs. Maintenance of the campgrounds, interpretive signs, trails and other visitor use
facilities is completed each summer by the Youth Conservation Corps.

Many refuge visitors discover the Refuge while on their way to and from other destinations,
while many other visitors visit the Refuge for specific reasons such as bird-watching, hunting,
hiking, and camping. The refuge staff takes advantage of these educational opportunities by
providing refuge-specific information, interpretive panels, and printed materials throughout the
Refuge.

The majority of the Refuge is open to the public with a few exceptions. During the snowy plover
nesting season, portions of the beach on Leadbetter Point are closed. Visitors need to check with
the Refuge for dates and look for posted signs. In addition, the Lewis Dike Road has been closed
to waterfowl hunting and wildlife observation. Entry to the Lewis Unit occurred via private
road, Jeldness Road, off of U.S. Highway 101. Jeldness Road was closed by the property’s
owners in 2008. An alternative access to the Porter Point Unit through the Riekkola Unit has
been developed. While Long Island is open to public access, the Presidential Proclamation
Boundary around the island restricts waterfowl hunting in this area.

Accessibility is an important part of planning at Willapa NWR because it is essential to ensuring
that facilities are available to all groups, including people who are young or elderly and/or people
with disabilities. Several facilities, including the Interpretive Art Trail, headquarters office,
restrooms, and one hunting blind for the goose hunt at Willapa NWR are in accordance with the
Federal Americans with Disabilities Act of 1990 (ADA).

5.3.1 Area Outdoor Recreational Opportunities and Trends

According to the National Survey on Recreation and the Environment (NSRE 2000), the five
most popular individual outdoor recreational activities and percentage of the U.S. population
participating were walking (87.1%), family gatherings (76.1%), viewing natural scenery
(69.8%), visiting a nature center, nature trail or zoo (62.8%), driving for pleasure through natural
scenery (60.0%), and picnicking (59.9%). For the most part, these types of activities are
probably popular at least in part because the costs to participate are relatively low, physical
exertion is minimal, and special equipment or developed skills are not required.

The Washington State Recreation and Conservation Office (RCO, formerly known as the
Interagency Committee for Outdoor Recreation [IAC]) contracted with Clearwater Research,
Inc., (Clearwater) to perform questionnaire consultation, data collection, data preparation, data
analysis, and reporting activities as part of a population-based research study on outdoor
recreation in Washington. The Washington Outdoor Recreation Survey (ORS) was designed to
accurately measure the outdoor recreational activity among Washington residents.

The most recently released Washington Outdoor Recreation Survey (RCO 2007) identified the
15 major categories of outdoor recreation. Table 5-1 lists the activities in order from most to
least in terms of participation rates. Walking and hiking activities, followed by exercise and
sports activities, had the highest levels of participation.
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Table 5-1. Ranking of Major Activity Areas

Activity Category % Population
Walking/hiking 73.8
Team/individual sports, physical activity 69.2
Nature activity 53.9
Picnicking 46.8
Indoor community facility activity 45.1
Water activity 36.0
Sightseeing 35.4
Bicycle riding 30.9
Off-road vehicle riding 17.9
Snowl/ice activity 17.5
Camping 17.1
Fishing 15.2
Hunting/shooting 73
Equestrian activity 4.3
Air activity 4.0

The ORS survey discusses each activity category in detail, further breaking down the categories
into specific activities. Several of these are of note in planning for public use at Willapa National
Wildlife Refuge.

Walking/hiking: The most prevalent settings for walking without a pet were sidewalks
(at least 57.3%), park or trail settings (at least 47.8%), and roads or streets (at least
42.4%).

Nature activity: The most frequent nature activity (over 35 million times) was
observing or photographing wildlife or nature, performed by at least 39.0% of
Washingtonians. Visits to nature/interpretive centers were reported by 15.9% of
Washington residents. The only significant demographic difference for observing or
photographing wildlife or nature for all types and settings combined was age, with the
largest prevalence (41.7%) seen for Washingtonians 50 to 64 years old.

Water activity: The water activities with the greatest prevalence in the Washington
population were beachcombing (19.9%), motor-boating (11.4%), and canoeing, kayaking,
row boating, and other hand-powered boating (7%).

Sightseeing: The most prevalent setting for sightseeing was scenic areas (at least 41.7%
of residents).

Camping: Camping with a kayak or canoe was reported by 1.4% of Washingtonians.
Those with incomes from $15,000 up to $25,000 showed more interest (33.6%) than
those in any other income range to do more camping in general.

Fishing: Roughly equivalent percentages of Washington residents (at least 17%)
participated in fishing from a bank, dock, or jetty and fishing from a private boat.
However, fishing was performed more frequently from a bank, dock, or jetty (over 2.3
million times) than from a private boat (over 1.4 million times). Fishing for shellfish was
reported by 9% of the population.

Hunting: Two categories of hunting or shooting—each one divided into types—were
included on the survey questionnaire. The main categories were archery and firearms.
The category that the most Washington residents participated in during 2006 was
firearms (at least 10.8%). The most prevalent type of activity with firearms was target,
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trap, or black powder shooting (at least 7.9%), followed by hunting big game (at least
6.1%), hunting birds or small game (at least 3.4%), and hunting waterfowl (at least
2.5%). Atleast 2.9 % of Washingtonians engaged in archery, nearly all of it target
shooting.

The most recently released 2007 Washington Outdoor Recreation Survey did not offer forecasts
of future regional recreation demands. The previous survey, which was released by the
Washington Interagency Committee for Outdoor Recreation (IAC 2002b), states that outdoor
recreation in most activities continues to increase at high growth rates. Many outdoor activities
generally permitted on refuges are expected to show increases of 20% to 40% over the next 20
years. Table 5-2 Shows the percentage change expected for Washington State by activity as
reported by IAC in 2002.

Table 5-2. Projected Future Increase in Participation for Selected Outdoor Recreation
Activities

Activity Estimated Change, 10 years (2002-2012) | Estimated Change, 20 years (2002-2022)
Walking 23% 34%

Hiking 10% 20%

Nature activities 23% 37%
Fishing -5% -10%
Hunting -15% -21%
Sightseeing 10% 20%
Camping 10% 20%
Canoeing/kayaking 21% 30%

Motor boating 10% No estimate
Equestrian 5% 8%
Non-pool swimming 19% 29%

5.3.2 Overview of Refuge Wildlife-Dependent Public Uses

The National Wildlife Refuge System Improvement Act of 1997 (Public Law 105-57),
recognizes that wildlife-dependent recreational uses involving hunting, fishing, wildlife
observation and photography, and environmental education and interpretation, when determined
to be compatible, are legitimate and appropriate public uses of the Refuge System. These
compatible wildlife-dependent recreational uses are the priority general public uses of the Refuge
System. Willapa National Wildlife Refuge recognizes and offers these compatible uses.

5.3.2.1 Waterfowl Hunting

Recreational hunting has been identified in the National Wildlife Refuge System Improvement
Act of 1997 as a priority public use, provided it is compatible with the purpose for which the
refuge was established. Because hunting is one of the six designated wildlife-dependent public
uses of the National Wildlife Refuge System, refuges grant hunting special consideration in
planning and management.

Willapa National Wildlife Refuge provides opportunities for both big game and waterfowl
hunters. Hunting rules and regulations on the Refuge are consistent with the state regulations
except as specifically noted herein. Hunting is permitted in some, but not all, of the management
units. Specific species/numbers to be taken and hunting periods are set by the WDFW.
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For those interested in hunting waterfowl, portions of the Leadbetter Point Unit are open to walk-
in duck and goose hunting. Access is by Stackpole Road. Hunting is prohibited in the snowy
plover closure area. The Stanley, Potshot, and North Potshot units are also open during the
Washington State hunting season for waterfowl.

The Riekkola Unit is open to goose hunting only from blinds. Blind selection is done by lottery
early the morning of each hunt. There is a small fee for use of the blinds. Funds from the fee go
to help maintain the blinds. Although dogs are normally not permitted on the Refuge, they are
allowed when actively engaged in hunting waterfowl and must be kept under control at all times.

Waterfowl] hunting previously occurred on the freshwater marsh and salt marsh in the Lewis
Unit. Entry to the Lewis Unit occurred via a private road, Jeldness Road, off of U.S. Highway
101. Jeldness Road was closed by the property’s owners in 2008. An alternative has been
developed for waterfowl hunters to access the adjacent areas of freshwater marsh and salt marsh
at the Porter Point Unit in lieu of the Lewis Unit. Access to the Porter Point Unit occurs through
the Riekkola Unit, off 67th Street in Long Beach. The Porter Point Unit is suitable for car-top
boats and small craft that can be easily moved. No gas-powered engines are allowed in the
freshwater wetland. Parking is available across the Riekkola Unit pastures in a delineated
graveled parking area with 10 sites for waterfowl hunters. The freshwater wetland can be
accessed by the Porter Point Unit levee or boating the wetland. The saltwater marsh of Willapa
Bay can be reached from the existing footbridge on the east end of Porter Point Unit or by
walking into the bay from the levee on the west end of the unit. Signs are placed on the east and
west boundary of the Porter Point Unit, extending into the bay, to delineate the hunt area.

The schedule for the waterfowl hunt has been designed to best accommodate multiple users on
adjacent areas throughout the week. A regulated goose hunt occurs on an adjacent pasture on the
Riekkola Unit Wednesday and Saturday. To reduce impacts to the goose hunt, waterfowl hunting
is open Sunday, Monday and Thursday on the Porter Point Unit. Gates are open from 6 am until
5 pm. The Porter Point Unit is open for other wildlife observation on Tuesday and Friday during
the waterfowl hunt season. All users other than waterfowl hunters walk in through the pedestrian
gate at the main Riekkola Unit entrance by way of 67th Street.

5.3.2.2 Big Game Hunting

Recreational hunting has been identified in the National Wildlife Refuge System Improvement
Act of 1997 as a priority public use, provided it is compatible with the purpose for which the
refuge was established. Because hunting is one of the six designated wildlife-dependent public
uses of the National Wildlife Refuge System, refuges grant hunting special consideration in
planning and management.

Willapa National Wildlife Refuge provides opportunities for both big game and waterfowl
hunters. Hunting rules and regulations on the Refuge are consistent with the state regulations
except as specifically noted herein. Hunting is permitted in some, but not all, of the management
units. Specific species/numbers to be taken and hunting periods are set by the WDFW.

Big game hunting occurs on both the mainland and Long Island. Most of the refuge lands on the
mainland between Bear River and Teal Slough with the exception of the quarters (Quarters 88)
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and headquarters area are open for those interested in hunting Roosevelt elk or black-tailed deer
using modern firearms or archery. There are no firearms permitted on Long Island. Archery
hunters interested in a remote hunting experience find Long Island a challenging place to pursue
Roosevelt elk, black-tailed deer, black bear, and both ruffed and blue grouse. A refuge hunting
permit is required to hunt on Long Island but there is no fee for the permit. Many people who
hunt on Long Island prefer to camp overnight since tides can make travel to and from the island
challenging.

5.3.2.3 Fishing

Although it surrounds much of southern Willapa Bay, the Refuge is not considered a prime
fishing location. However, fishing is permitted from the shores of Willapa Bay. Most visitors
interested in fishing on the Refuge are in search of sturgeon. Fishing is not permitted on the
refuge non-tidal streams or interior sloughs. All fishing on the bay follows WDFW regulations.

5.3.2.4 Shellfish Harvesting

All harvesting on the Refuge follows Washington State shellfish licensing procedures. Shellfish
harvesting of Manila clams and Pacific oysters occurs at two locations on Long Island. The
public clam and oyster beds were surveyed and posted in 2009.

The first location is at Diamond Point, which is located on the northwest tip of Long Island from
the mean high water out to the eastern boundary of the Long Island Oyster Reserve. Harvest is
allowed west on reserve tidelands to MLLW between reserve monuments 39, 40, and 41. The
second location is at Pinnacle Rock, which is located on the southwest side of Long Island
nearest Pinnacle Rock and Smokey Hollow campgrounds.

5.3.2.5 Visitor, Office, and Maintenance Facilities

The existing headquarters administrative building, which is the former house for the refuge
manager, is over 55 years old. It has been renovated, but still does not provide enough space and
a design that accommodates the staff. The headquarters area also has a shop, equipment storage
facility, and tool shed. The facilities at the existing site cannot be expanded due to the location in
a narrow valley.

Geological conditions limit effective water and sewage treatment at this site as well. The water
supply is heavily contaminated with iron, boron, salts, and coliform bacteria, which an elaborate
water treatment system cannot satisfactorily remove. The Refuge is outside all city water
districts. In addition, the building is located too close to a salmon-producing stream that drains
directly to Willapa Bay, posing a serious contaminant risk. In violation of environmental
regulations and the Clean Water Act, the septic tank is 100 feet away from the wetland, the leach
line is only 60 feet from the wetland, and an underground waterway goes directly over the leach
line. The Washington Department of Water Quality and Washington Department of Health
recently designated waters in the Bay as impaired due to E. coli, which adversely impacts
wildlife and the oyster industry.

The public parking lot at headquarters contains 16 car spots, nine trailer spots, and two
accessible spots. Two public vault toilets are available. No running water is available to the
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public. A public boat launch into Willapa Bay is available directly across from the headquarters,
on the west side of Highway 101.

An interpretive kiosk next to the parking lot offers directional, educational, and safety
information. A temporary addition to this kiosk is also used for camping and archery permit
registration during the early elk archery season. The indoor porch in the main headquarters
building serves as an additional informational area with maps, pamphlets, and a collection of
avian specimens.

5.3.2.6 Interpretive Trails

The Willapa Interpretive Art Trail was created to provide visitors with an opportunity to
experience nature near the current office site without having to go to another area of the Refuge.
Visitors to the stream can now observe wildlife from a curving, ADA-accessible boardwalk.
Artwork located along the boardwalk tells the story of the stream and the many species who live
there. Students from the University of Washington Public Arts Program designed, constructed,
and installed the artwork for the trail under the direction of their professors. The Interpretive Art
Trail is about one-quarter-mile long and leads to the Cutthroat Climb loop, which continues
another two-thirds of a mile. The loop rises—and then falls—steeply, with wooden steps making
the going easier in places. A few huge old-growth hemlocks are interspersed among the smaller
trees. Every few dozen yards, there is a nature lesson: for example, the tracks of forest
inhabitants such as deer, bear and raccoon are carved into slabs of tree trunk; metal plates can be
lifted to uncover the names of the animal. Scavenger hunt worksheets are available in the
Refuge office to guide youth through the trail in search of wildlife and art. The Willapa
Interpretive Art Trail is open seven days a week from dawn until dusk.

The Teal Slough Trail located near the mouth of the Naselle River, supports a remnant coastal
old-growth forest represented by ancient cedars, and a Sitka spruce—western hemlock/salal
community. The forest provides homes for two state and federally protected species, marbled
murrelets and spotted owls, as well as Dunn’s and Van Dyke’s salamanders and Vaux’s swifts
and pileated woodpeckers. Deer and elk trails network the area. The Teal Slough Trail is easily
accessible from Highway 101 and is approximately 0.57 mile round trip. Limited parking is
available at the Teal Slough Gate.

Hiking trails at Leadbetter Point Unit at the tip of the Long Beach Peninsula allow visitors to
walk through coastal woodlands, salt marshes, and beaches. Many miles of pedestrian only trails
link the Leadbetter Point Unit with an adjacent Washington State Park. These trails can be
flooded during the rainy season (October through May. The threatened western snowy plover
nests in the area and signs are used to indicate the closed snowy plover nesting area.

Hiking trails occur throughout Long Island. A network of old logging roads converted to trails
provides well over 10 miles of hiking opportunities. One of the most popular destinations is the
Trail of the Ancient Cedars, a three-quarter-mile loop trail near the center of the island, which
takes visitors through the northern corner of the old-growth forest. There are also five primitive
campgrounds on Long Island. The Long Island trails are only accessible by boat; tidal
fluctuations, currents, mudflats, and weather can make getting to and from the island difficult.
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5.3.2.7Wildlife Viewing and Photography

There are many opportunities for wildlife viewing and photography along the Refuge’s many
trails. Biologists have recorded over 100 species of birds on Leadbetter Point. Fall and spring
migrations bring dizzying concentrations of sandpipers, sanderlings, plovers, dowitchers, and
other shorebirds to its shores and tideflats, while dunlin peak in the winter. Peregrine falcons and
bald eagles are among the most common raptors at Leadbetter Point. Occasionally a pure white
snowy owl can be seen perched on a log during winter.

The South Bay Units are also a prime location for wildlife viewing and photography, although
due to the current hunting schedule and gated access, opportunity for the visiting public to view
this high concentration of birds is extremely limited.

Long Island offers a multitude of opportunities to observe and photograph wildlife. High Point
Meadow is a good place to observe deer and elk. Glimpses of bear are common on hikes along
the trails and roads. Birds can be found both on the shores and throughout the forest.

River otters and muskrats glide quietly through the waters of the Lewis and Porter Point units.
Visitors can also view wildlife within the wetland units and enjoy a sweeping view of the many
waterfowl that congregate in the south end of Willapa Bay.

The Friends of Willapa National Wildlife Refuge constructed a photography blind on a seasonal
freshwater wetland in the Tarlatt Unit in 2003. The best time of year to use the blind is during
the winter and early spring when the wetland is full of water and feeding waterfowl. The blind is
available by reservation only. In addition, the Friends of Willapa National Wildlife Refuge
sponsors an annual wildlife photography contest.

5.3.2.8 Environmental Education and Interpretation

Many opportunities are available for environmental education and interpretation at Willapa
National Wildlife Refuge. These opportunities range from formal lessons led by volunteers and
Refuge Staff to self-led scavenger hunts along the Willapa Interpretive Art Trail.

Refuge staff and volunteers provide talks and lessons to local colleges, scouting groups,
community organizations, and local schools both on the Refuge and off-site at schools or
community centers. Lessons can be customized and aligned to national and state educational
standards.

Over a three-day period in late spring, the Refuge hosts students from regional schools who visit
educational science stations to learn more about the environment and how to be stewards of the
environment. Friends of Willapa National Wildlife Refuge and the Refuge annually co-sponsor
this educational event as part of the fourth-grade environmental education program. The
students experience first-hand wildlife viewing, wetlands animal identification, aquatic shellfish
and invertebrate identification, the amphibian lifecycle, an introduction to soil science/geology,
and an appreciation for animal behavior based on interpretation of bone structure. The field trip
is a culmination of a year-long program where fourth-graders learn about the Refuge System,
bird basics, habitat, and local amphibian populations as refuge staff visit classrooms in multiple
schools over the course of the year. All activities are aligned to Washington State Science
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Learning Standards. Each classroom activity takes about one class period, approximately 45 to
55 minutes.

Interpretive information and brochures are located at the refuge office. The refuge office is open
to the public Monday through Friday 8 am to 4 pm except Federal holidays. There are several
information kiosks throughout the Refuge offering maps, educational materials, and regulations.
The parking lots at both the Headquarters area and Leadbetter Point offer restroom facilities.
The Leadbetter Point restroom is maintained by the Washington State Parks and Recreation
Commission.

5.3.3 Overview of Refuge Non-Wildlife Dependent Public Uses

While several public uses are not recognized as wildlife-dependent by the National Wildlife
Refuge System Improvement Act of 1997 (Public Law 105-57), camping a non-wildlife-
dependent public use has been found appropriate due to specific site circumstances. Since a
large portion of the Refuge consists of navigable waters and island habitat, visitors to the Refuge
often use some type of watercraft to access these areas. Due to difficulty accessing Long Island
during tidal fluctuations, camping is allowed in designated sites.

5.3.3.1 Boating

Boating, canoeing, and kayaking are popular activities in Willapa Bay. Tidal fluctuations,
currents, extensive mud flats, and rapidly changing weather can make boating to, from, and
around Long Island difficult and occasionally dangerous. Most of the campgrounds require a 6-
foot or higher tide to access them; however, the landing directly across from Refuge
Headquarters can be accessed at any tide. Additional launch facilities are located at the Nachotta
mooring basin in Nachotta on Long Beach Peninsula.

5.3.3.2 Camping

Although most National Wildlife Refuges do not allow camping, Willapa NWR permits camping
in designated spaces on Long Island due to the difficult nature of accessing the island during low
tide. To minimize disturbances to wildlife and their habitats, no camping is permitted on the
mainland portion of the Refuge. Mainland camping sites are available at the many area state and
county parks and commercial campgrounds.

There are five primitive campgrounds on Long Island with a total of 24 campsites. Each
campsite includes a picnic table and fire ring. Cutting of live trees or standing dead trees is
prohibited because they provide homes for wildlife, but collection of fallen wood is allowed. To
maintain the quiet, remote nature of the island, motor vehicles and power equipment are
prohibited on Long Island.

Campsites are available on a first-come, first-serve basis only. Campers are required to register
for specific campsites one week prior to the start of early elk archery season through the end of
the early elk archery season. Registration is not required the remainder of the year. Early elk
archery season generally takes place for three weeks in September, but exact dates vary. Leaving
items unattended to hold a campsite is prohibited. Due to the high numbers of visitors during
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this period, no individual or group (maximum five people) may camp for more than 14 days
during this period.

5.3.4 Impact of Illegal Uses

The most common law enforcement issues encountered in the field are trespass into closed areas,
harvesting of natural resources (mushrooms, berries), hiking with dogs, waterfowl hunting
violations (lead shot, hunting in closed areas, taking birds out of season, unplugged shotguns),
vandalism (broken gates, defaced signs, vault toilet damage), theft (stolen gas, tools, equipment,
signs), and illegal camping. Illegal uses persist partly due to limited law enforcement capability
and lack of public awareness of the sensitivity of the wildlife to human disturbance. There is
currently one full-time refuge law enforcement officer assigned to cover all three refuges within
the Willapa National Wildlife Refuge Complex. The refuge staff coordinates internally with
other Federal officers/agents and works with the U.S. Coast Guard as well as state, county, and
local law enforcement offices.

5.4 Cultural and Historical Resources

A complete Cultural Resources Overview of Willapa National Wildlife Refuge was completed by
Gary Wessen in 2008. Excerpts from this document are provided in the following sections. It is
important to consider the cultural and historical setting of the Refuge in planning public use
activities and resource management actions. Recognizing the cultural and historical resources of
the Refuge would allow educational programs to enhance the public’s understanding of this
important aspect of the Refuge. This section briefly describes both the Native American and
Euro-American occupants of the vicinity.

5.4.1 Native American Cultural History and Landscape

There can be no doubt that the Willapa Bay area once supported a considerable number of Native
American people and that they continue to have a presence today. Having said this, we
acknowledge that the details of early historic Native American occupation are only poorly
documented and many aspects of their presence are not well understood.

Assessing the presence of native people in the Willapa Bay area during the nineteenth century is
complicated by the fact that Native Americans from neighboring regions came here to work for
Euro-Americans. I n the days before European settlement the shores of Shoalwater Bay were a
mix of a bountiful natural environment and many native villages. The north end of bay around
the present-day Shoalwater Bay Indian Reservation was populated predominantly by Lower
Chehalis—speaking peoples. The southern end of the bay, near present-day Bay Center and
southward, was inhabited by Willapa Chinook peoples. It has also been documented that trade
and intermarriage between the two groups has been very frequent.

The most detailed information about Native Americans from the Willapa Bay area comes from
Ray (1938). They had a traditional economy much like those of most Northwest Coast peoples.
They were skilled fishermen, hunters, and plant-material gatherers who possessed great
knowledge about the resources available in their environment. Anadromous and marine fish
were the most important part of their diet and most fishing occurred in Willapa Bay, the rivers
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that drained into it, and in the Columbia River mouth. The material culture was also similar to
that of most Northwest Coast peoples. They were skilled craftsmen and technicians who
produced a wide range of goods from plant, bone, and stone materials. Shoalwater winter
villages were marked by the presence of large plank houses. Cedar bark and other plant fibers
were used to make a wide variety of basketry, cordage, nets, and clothing. Finally, the social and
ceremonial life had much in common with that of other Northwest Coast peoples. Most types of
social affiliation appear to have focused upon local lineal (family) groups, which were based in
one or more winter villages. Three broad categories of social standing existed within the local
groups: nobles or upper class freemen, commoners, and slaves.

An executive order signed by President Andrew Johnson created the small 355-acre Shoalwater
Bay Indian Reservation on the northern shore of Willapa Bay in 1866 (Anderson 2000:1-3).
While small compared to many reservations, the Shoalwater Bay Indian Reservation community
has modern facilities today and is an active part of the cultural landscape of northern Willapa
Bay.

5.4.2 Euro-American Exploration and Settlement

Non-Native people were first present in the vicinity of Willapa Bay starting in the late eighteenth
century but were not much of a factor until after ca.1850. Since that time, they have dominated
the area. This section summarizes the earliest period of exploration, the first Euro-American
settlers, and more recent developments in the Willapa Bay area.

The discovery and early exploration of the Willapa Bay area occurs within the context of the
search for, and subsequent use of the mouth of the Columbia River. Distracted by this nearby
feature, exploration and documentation of details of the bay lagged until the mid-nineteenth
century. In 1788, explorer and English trader, John Meares, observed the entrance to a large bay
when sailing southward to investigate the report of a large river (Hazeltine 1957:252-254).
Meares called the bay “Shoalwater Bay”, Leadbetter Point “Low Point”, and a prominent
headland near it “Cape Shoalwater.” While Meares never entered the bay, he comments:

From the mast head it was observed that this bay extended a considerable way inland,
spreading into several arms or branches to the northward and eastward. The back of it
was bounded by high and mountainous land which was at a great distance to us. We had
concluded this wild and desolate shore was uninhabited; but this opinion proved to be
erroneous, for a canoe now came off to us from the point with a man and a boy. On their
approach to the ship they held up two sea otter skins. (Hazeltine 1957:252-254).

The Lewis and Clark Expedition, which arrived from the east on the Columbia River in the fall
of 1803, was the next well-documented account of the area. While they spent most of their time
on the south side of the Columbia River, they briefly explored the area. William Clark and some
of the party ventured north on the southern part of the Long Beach Peninsula (Coues 1893:716).
Clark noted the presence of a prominent headland further to the north but never specifically
mentions a large bay in the area.

The Willapa Bay area was visited briefly again in August of 1841 when representatives of the
U.S. Exploring Expedition passed through the area travelling from the Grays Harbor area to
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Astoria. The survey party did not map Willapa Bay, but it did canoe across the bay. The first
detailed map of Willapa Bay was prepared by Lieutenant James Alden of the U.S. Coast Survey
in 1852. While Alden was unable to record some details of the bay’s southern end, this was the
first map to accurately show its major features.

The first significant movement of settlers into the Willapa Bay area occurred after passage of the
Donation Land Act of 1850. A major draw for the earliest arrivals was the oyster business, and
several early entrepreneurs made a significant income by hiring Native people to collect oysters
for shipment to San Francisco. By 1860, the Euro-American population of Pacific County had
reach 406 (Hazeltine 1956:73). The earliest communities to be established in the bay were
Bruceport and Oysterville.

Against the backdrop of early settlement, governmental organizations began to form. Pacific
County was first established as part of the Oregon territory after the latter was created in 1851. It
subsequently became a part of Washington Territory after the latter was created in 1853. The
earliest Federal presence near Willapa Bay was at the Columbia River mouth, where
fortifications and a lighthouse were present by the mid-1850s. The first lighthouse at Cape
Shoalwater, at the entrance to Willapa Bay, was established in 1858.

More settlers arrived after the Civil War, but the rate of growth was relatively slow. The Pacific
County population had only reached 1,645 by 1880 (Hazeltine 1956:73). The pace picked up
during the 1880s, however, and it had swelled to 4,538 by 1890. While some early settlers came
to the area to become farmers, it appears that most were drawn by opportunities in various
pursuits that exploited the region’s rich natural resources. The first interests were primarily
timber and oysters, but other marine animals such as salmon and crabs became increasingly
important over time.

The first railroad to reach South Bend was finished in 1892 and it also became increasingly
important as a port after this time (Hazeltine 1956:117-122). As the latter trend developed, the
name “Shoalwater Bay” was increasingly seen as a problem for shipping interests and the
northern half of the bay began to be called “Willapa Harbor” in about 1900. Eventually, the
entire bay came to be known as Willapa Bay. While much of the early transportation within the
Willapa Bay was by watercraft, increased road building around the bay began to occur during the
1920s (Hazeltine 1956:157).

The principal economic activities in the Willapa Bay area during the twentieth century were
much like those of the second half of the nineteenth century. Chief among them were those
associated with timber, oysters, and salmon. Agricultural activities also became increasingly
important in Pacific County, with the most important cultivation being cranberries. Finally,
another industry that began in the late nineteenth century but did not become important until
after the Second World War is tourism.

The Refuge was established in 1937 by President Franklin Roosevelt to protect migrating and
wintering populations of brant, waterfowl, shorebirds, and other migratory birds and their
habitats. Today, these lands preserve a rich heritage of wildlife for environmental conservation
and wildlife-dependent recreation.
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5.4.3 Archaeological Resources and Historic Properties

According to the Archaeological Resources Protection Act of 1979, the term “archaeological
resource’” means any material remains of past human life or activities. Archaeological and other
cultural resource studies have been relatively limited in the Willapa Bay area, and it is very
unlikely that the current inventories reflect the total number of resources that are actually
present. It is important to note that one of the earliest written references to archaeological
resources in western Washington comes from this region. In commenting about the Native
population of the area, James Swan (1857:211-212) states:

“The relics of old lodges, canoes, heaps of shells, and other remains, give evidence that
at some period there must have been a large body of Indians around Shoalwater Bay.”

According to the Wessen (2008), there are 55 recorded archaeological sites in the Willapa Bay
Area, only 12 of which are located on refuge lands. Most of the sites are shell midden deposits,
at least some of which contain human remains. Other types of sites include fish weirs, burial
grounds, lithic sites, culturally modified trees, and historic sites. There are currently 149
recorded historic properties in the Willapa Bay area, but none of them are located on refuge
lands. Most of the historic properties are existing residential or commercial structures which
date to the late nineteenth or early twentieth centuries. Information on the condition of these
sites is limited, and they are frequently threatened by shoreline erosion, vandalism, and
development (Wessen 2008).

Project-specific archaeological surveys have also been conducted by USFWS archaeologists for
refuge construction and restoration activities in compliance with Section 106 of NHPA.

5.5 Special Designation Areas

In addition to refuge status, the “special” status of lands within individual refuges may be
recognized by additional designations, either legislatively or administratively. Special
designation may also occur through the actions of other legitimate agencies or organizations.
There is a wide variety of special land designations. Authority for designation of some special
management area types (e.g., Research Natural Areas) on refuges lies solely with the Service.
For most special management area types, responsibility is held by or shared with others.
Refuges may also be included within much larger special management areas designated by other
agencies or organizations, such as National Marine Sanctuaries. Special designation areas
provide the visiting public with information on why the area is ecologically important.

5.5.1 Washington State Research Natural Area

The refuge has three state-registered natural areas that are in the RNA category. These RNAs are
administered by the Service to 1) preserve examples of all significant natural ecosystems for
comparison with those influenced by humans, 2) provide educational and research areas for
ecological and environmental studies, and 3) preserve the genetic and behavioral diversity of
native and endangered plants and animals. As directed in 8 RM 10.8, RNAs must be reasonably
protected from any influence that could alter or disrupt the characteristic phenomena for which
the area was established. Management practices, such as prescribed burning and chemical
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control of plants, may be conducted only where necessary to preserve necessary ecological
characteristics.

Diamond Point RNA is an 88-acre forested area at the northern tip of Long Island that was
designated an RNA in 1976. Diamond Point RNA is managed to preserve an example of second-
growth Sitka spruce/western hemlock forest growing on an island in a coastal estuary for
education and scientific purposes. The natural area includes 48 acres of mature red alder and 40
acres of mature Sitka spruce/sword fern forest and Sitka spruce/salal forest (Dyrnesss 1972).

Cedar Grove RNA is 264 acres of old-growth western red cedar/western hemlock/California
huckleberry forest located in the southern portion of Long Island. The three-quarter-mile Trail of
Ancient Cedars loops through the northern edge of the Cedar Grove RNA (USFWS 1987).

Leadbetter Point RNA, located at the northern tip of the Long Beach Peninsula, was put on the
Washington Register of Natural Areas in 1989. The original designation included 1,705 acres of
the peninsula tip, Grassy Island, and the marsh between the island and peninsula tip; however,
the Leadbetter Point Unit is now approximately 1,742 acres due to sand accretion at the
peninsula tip. The unique natural elements protected at Leadbetter Point include salt marsh,
native dunegrass, lodgepole pine forest, shrub/lodgepole pine, and open beach habitats.
Leadbetter Point contains high quality examples of high salinity Virginia glasswort/inland
saltgrass marsh, low salinity marsh, and transition zone wetlands.

Flora associated with the marshes are of primary significance, as are the dune grassland and
deflation plain communities. Pockets of native plants within the secondary dune, deflation
plains, and dune troughs are also significant ecological features and are of high quality compared
to these remaining plant communities elsewhere in Washington. The open beach and dune
grassland communities of Leadbetter have been significantly impacted by the invasion and
naturalization of two non-native dunegrasses. The salt marsh has been invaded by smooth
cordgrass, an eastern salt marsh species. Efforts to control cordgrass in recent years have slowed
its spread at Leadbetter Point. Selective removal or control of plant species not native to
Leadbetter Point, including Spartina, Scotch broom, and common gorse, was an approved
management activity at the time the RNA was established. Removal and control of the non-
native beachgrass has been recently approved and work has been done as part of the management
of habitat for the endangered western snowy plover (Caicco 1989).

5.5.2 American Bird Conservancy Globally Important Bird Areas

American Bird Conservancy’s (ABC) IBA Program was launched in 1995 and has concentrated
on identifying and documenting the very top sites throughout all 50 states—those of significance
on a global level. The goal of the IBA program is not just to recognize the sites as important, but
to mobilize the resources needed to protect them. The IBA designation is an important first step
in raising awareness among the public, and among land managers, to the importance of each site
and its value to bird conservation. Using objective scientific information and relying on the
recommendations of experts throughout the United States, ABC has developed a list and set of
descriptions of 500 of these internationally significant sites. For a site to be included, it must,
during at least some part of the year, contain critical habitat that supports 1) a significant
population of an endangered or threatened species, 2) a significant population of a Watch List
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species, 3) a significant population of a species with a limited range, or 4) a significantly large
concentration of breeding, migrating, or wintering birds, including waterfowl, seabirds, wading
birds, raptors, or landbirds. Parts of north and south Willapa Bay have been identified as IBAs.
This designation attracts visitors to these areas for birdwatching and is an important educational
tool.

5.5.3 National System of Marine Protected Areas

The national system of Marine Protected Areas (MPAs) advances the conservation and
sustainable use of the nation’s vital natural and cultural marine resources. Executive Order
13158 of May 26, 2000, defines an MPA as “any area of the marine environment that has been
reserved by Federal, state, territorial, Tribal or local laws or regulations to provide lasting
protection for part or all of the natural and cultural resources therein.” The National Marine
Protection Areas Center website (NOAA and DOI 2010) provides the following summary of the
MPA system:

The national system of MPAs 1) enhances protection of U.S. marine resources by
providing new opportunities for regional and national cooperation, 2) supports the
national economy by helping to sustain fisheries and maintain healthy marine
ecosystems for tourism and recreation businesses, and 3) promotes public participation
in MPA decision-making by improving access to scientific and public policy
information.

The purpose of the national system is to support the effective stewardship, conservation,
restoration, sustainable use, and public understanding and appreciation of the nation’s
significant natural and cultural marine heritage and sustainable production marine
resources, with due consideration of the interests of and implications for all who use,
benefit from, and care about our marine environment

The goals of the national system are to conserve and manage natural heritage, cultural
heritage, and sustainable production. Natural heritage is the nation’s biological
communities, habitats, ecosystems, and processes and the ecological services, values and
uses they provide. Cultural heritage is the cultural resources that reflect the nation’s
maritime history and traditional cultural connections to the sea, as well as the uses and
values they provide. Sustainable production is the nation’s renewable living resources
and their habitats (including, but not limited to, spawning, mating, and nursery grounds
and areas established to minimize bycatch of species) and the social, cultural and
economic values and services they provide.

The Refuge is a 2009 charter member of the national system of MPAs. The site area for the
Willapa MPA is 9.8 km” (3.8 square miles). The level of protection for the Willapa MPA is the
uniform multiple-use category and its primary conservation focus is sustainable production.
Uniform multiple-use offers a consistent level of protection for marine habitat and species while
providing opportunities for combinations of compatible human activities such as research,
education, recreation, and consumptive and non-consumptive uses. There are no site restrictions
imposed by the MPA status on fishing regulations in Willapa NWR. The primary conservation
focus of the Refuge is sustainable production, which recognizes management wholly or in part
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with the explicit purpose of supporting the continued extraction of renewable living resources
(such as fish, shellfish, plants, birds, or mammals) that live within the MPA, or that are exploited
elsewhere but depend upon the protected area’s habitat for essential aspects of their ecology or
life history (feeding, spawning, mating, or nursery grounds).

5.5.4 Presidential Proclamation Boundary

The Refuge administers the Presidential Proclamation Boundary of 1937 that closes
approximately 11,000 acres surrounding and including Long Island in the southern portion of
Willapa Bay to hunting, taking, capturing, or killing of migratory waterfowl or other migratory
birds, or the attempt to hunt, take capture, or kill such waterfowl of other birds, or the taking of
their nests or eggs.

5.6 Social and Economic Conditions

The Refuge is situated entirely within Pacific County, Washington. Pacific County is situated
along the Pacific coast of western Washington, including Willapa Bay and south to the mouth of
the Columbia River. It is bordered to the north by Grays Harbor County, the south by the
Columbia River and State of Oregon, to the east Lewis and Wahkiakum counties, and to the west
the Pacific Ocean. With 975 square miles, Pacific County ranks thirtieth in size among
Washington counties. The nearest towns are located on the Long Beach Peninsula (Oysterville,
Nabhcotta, Ocean Park, Oceanside, Long Beach, Seaview, Ilwaco, and Chinook) and inland
(South Bend, Raymond, Nemah, and Naselle).

The population of Pacific County is just over 21,000 with a density of 23.37 persons per square
mile (Office of Financial Management 2009). Population growth is predicted to be less than
state average, with a low estimate of 19,906 and a high estimate of 28,043 for the year 2030.
According to Washington State’s Office of Financial Management, Pacific County experienced a
population increase by 12.6% over the decade, growing from 1990 to 1997, and then decreased
at an average annual rate of 0.4% from 1997 to 2000. Between the years 2000 and 2008, Pacific
County experienced a slight increase of 0.4%. Pacific County has key competitive assets for
future growth: competitive land cost, reasonable property taxes, proximity to urban amenities,
education and training resources, dedication to industrial growth, and gateway status for parks
and recreation. Because of these assets Pacific County continues to see growth in new housing
developments in the North and South County, and anticipates a slight population growth in the
future. However, because of the proximity of the Refuge to population centers in the
Portland/Vancouver area of northwest Oregon and southwest Washington, the Refuge can expect
much greater pressure for recreational and tourism use in the future. Visitation to Pacific County
is over 1 million visitor-days per year. In 2008, Cape Disappointment by itself saw 89,286 day-
visits and over 92,230 overnight visits. It is likely that an increase in parks and conserved areas
for recreation would increase visitations, prolong by days the duration of each visit, and
proportionately increase local spending by visitors (Pacific County Economic Development
Council 2009).

Table 5-3 summarizes the population and associated social statistics of Pacific County and
Washington State.
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Table 5-3. Selected Population and Associated Social Statistics

Population Statistics Pacific County Washington State
Population, 2008 estimate 21,271 6,549,224
Population, percent change, April 1, 2000 to July 1, 2008 1.4% 11.1%
Population estimates base, 2000 20,984 5,894,143
Persons under 5 years old, percent, 2008 5.1% 6.6%
Persons under 18 years old, percent, 2008 18.8% 23.5%
Persons 65 years old and over, percent, 2008 23.9% 12.0%
White persons, percent, 2008 92.0% 84.3%
African American persons, percent 2008 0.5% 3.7%
American Indian and Alaska Native persons, percent, 2008 2.6% 1.7%
Asian persons, percent, 2008 2.1% 6.7%
Native Hawaiian and Other Pacific Islander persons, percent, 2008 0.1% 0.5%
Persons reporting two or more races, percent 2008 2.7% 3.1%
Persons of Hispanic or Latino origin, percent, 2008 6.9% 9.8%
White persons not Hispanic, percent, 2008 85.7% 75.5%
Living in same house in 1995 and 2000, percent age 5+ 57.0% 48.6%
Foreign-born persons, percent, 2000 6.0% 10.4%
Language other than English spoken, percent age 5+, 2000 8.2% 14.0%
High school graduates, percent of persons age 25+, 2000 78.9% 87.1%
Bachelor’s degree or higher, percent of persons age 25+, 2000 15.2% 27.7%
Persons with a disability, age 5+, 2000 5,410 981,007
Housing units, 2007 14,598 2,744,069
Homeownership rate, 2000 74.8% 64.6%
Housing units in multi-unit structures, percent, 2000 7.5% 25.6%
Median value of owner-occupied housing units, 2000 $102,700 $168,300
Households, 2000 9,096 2,271,398
Persons per household, 2000 2.27 2.53
Median household income, 2007 $37,501 $55,628

Per capita money income, 1999 $17,322 $22,973
Persons below poverty, percent, 2007 16.0% 11.4%

Source: U.S. Census Bureau 2009.

Pacific County’s economy is still identified as natural resource—based. Timber and tourism
contribute more total value to Willapa’s economy than do other key natural resources (The

Willapa Alliance WISC Committee 1995). Beyond those that are natural resource—based. Key
industries in Pacific County include food products manufacturing, high-tech/light manufacturing,
tourism, and health care/retirement, as summarized in Table 5-4.

Table 5-4. 2009 Pacific County Economic Summary by Industry

Industries Summary

Natural resources | o

There are 12 industrial timber companies that own and harvest timber in Pacific County.
These companies together have employed and/or subcontracted jobs to over 500
residents annually since 1993, providing an average annual wage of $46,881.
e  Fishing (which includes shellfish) is an important subsector of the income base in
Pacific County, as well as the seafood supply in Washington. Half of the state’s oysters,
25% of the state’s crabs, 99% of the sturgeon catch, and over 10% of the salmon catch
are landed in this region. The industry generates over $12 million in personal income
and provides nearly 600 jobs to the local economy.
e At one time, farming made up a large proportion of Pacific County’s economic activity,
but the last 25 years have shown steady declines in income. While the area has diverse
cultivated crops and ranches, the vast majority of activity is in the cranberry industry.
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Industries Summary
Food products e The food processing industry accounted for an average of 45% of the manufacturing
manufacturing activity in Pacific County throughout the 1990s and into the twenty-first century. Pacific

County has businesses throughout the county that process shellfish and oysters.

e Changes continue to occur in the food processing industry in Pacific County, which is
highly dependent upon favorable harvesting seasons and market prices each year for
cranberries, fish, and shellfish.

High-tech/light e  With the necessary infrastructure in place, Pacific County has begun to see interest from
manufacturing small light industries relocating to port properties. In 2005, the first light manufacturing
of aerospace components moved to the Port of Willapa Harbor providing high tech
machining and fabrication employment opportunities.

Tourism e  With its strategic location, bordered on the southwest by the Columbia River and the
west by the Pacific Ocean, Pacific County offers breathtaking views of the Columbia
River and the Pacific Ocean, recreational opportunities, fishing, hunting, birding,
clamming and a variety of outdoor experiences. The significance of tourism to Pacific
County cannot be understated.

e  Asa gross revenue engine, tourism delivers over $90 million annually to local
businesses, by any measure a huge contribution of the county’s total output of goods and
services. Business earnings from tourism approach $25 million annually. There are
over 2,000 jobs related to or dependent on this industry.

Health e Pacific County’s two hospitals made significant improvements or expansion of their
care/retirement health care facilities in recent years. With the population in Pacific County has a median
age of 45.8 years, and the health care industry is an extremely important part of the
social and economic picture. An estimated 650 direct jobs depend on health care while
another 271 jobs exist in support of this cluster.

This summary is compiled from the Comprehensive Economic Development Strategy for Pacific County (Pacific
County Economic Development Council 2009).

5.7 Environmental Consequences

In this section, we provide an analysis of the environmental consequences of implementing the
alternatives described in Chapter 2. Effects addressed under this chapter include public use,
hunting, fishing, wildlife viewing, photography, environmental education, interpretation, non-
wildlife dependent recreation, and law enforcement. A summary of the cumulative effects from
implementing the various alternatives is presented in Chapter 6.

We began this section with an assessment of the change in refuge user groups expected under
each of the alternatives. Following this assessment, the effect of management actions under each
alternative on each of the wildlife-dependent public uses is evaluated. In addition, opportunities
for non-wildlife-dependent public uses are examined, as is the amount of illegal uses.

Adverse effects to opportunities for recreational public uses would be considered significant if a
proposed action resulted in:

e Substantial displacement of a wildlife-dependent public use (more than 25% of existing
activities or opportunities moved to a different area or terminated at the Refuge); or

e Substantial reduction in the quality of the wildlife-dependent experience (crowding
increasing by more than 50% or substantial anticipated losses of wildlife or habitat
supporting the experience).
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Positive effects to opportunities for recreational public uses would be considered significant if a
proposed action resulted in substantial increase to an opportunity for or quality of a wildlife-
dependent public.

5.7.1 Projected Future Public Uses

As an overview to assessing the social and economic effects of Alternatives 1, 2, and 3 it is
important to understand the broader context of the Refuge within the region and how recreational
demand and public use is expected to change over time. A growing visitor presence on the
Refuge can be expected in the future. Many of the public use opportunities currently provided at
the Refuge are very popular within the state and are forecasted to attract increasing amounts of
participants in the coming years.

The 2006 Banking on Nature report (Caudill 2006) focused on the employment, income, and tax
revenue effects that recreational visitors to national wildlife refuges have on the economies of
local regions. Additionally, it measured the impact of “ecotourism,” which was defined as large
numbers of people traveling substantial distances to take part in non-consumptive uses of the
natural environment. Ecotourism is on the rise around the world, and it is one method that can
be used to derive economic benefits to a community from the conservation of wildlife and
habitat. In 2006, 34.8 million people visited a national wildlife refuge in the lower 48 states for
recreational purposes. Their spending placed nearly $1.7 billion into regional economies from
sales. These sales helped employ approximately 27,000 people.

Regardless of which alternative is selected, population growth and increasing recreational
demand, particularly in nature activities, are expected to increase the demand for outdoor
recreation on the Refuge.

5.7.2 Opportunities for Quality Waterfowl Hunting

The Refuge’s goal for public use is to foster a connection between visitors and nature (see
Section 2.4.8). Visitors will have opportunities to participate in safe, quality wildlife-dependent
recreation activities located throughout Willapa NWR including waterfowl hunting. Each of the
alternatives presented strive to provide a quality waterfowl hunting program in concert with
other wildlife-dependent public uses and habitat programs on the Refuge. Several of these
alternatives must occur in conjunction with proposed habitat management actions presented in
Chapters 2, 3 and 4. No significant adverse effects to waterfowl hunting opportunities are
expected under any of the alternatives presented, because none of the alternatives as presented
would displace any hunting activities without offering a comparable alternative. The proposed
actions common to all alternatives, which include improved signage, updated maps and hunting
brochures, and increased law enforcement, would result in a positive effect on the overall
hunting experience. The areas discussed in each alternative would be open in accordance with
the state season for waterfowl hunting.

5.7.2.1 Alternative 1

Under this alternative, there would be no changes to the hunt program. The hunt program would
continue to follow current management. The regulated goose hunt on the Riekkola Unit would
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occur two days a week, the waterfowl hunt on the Porter Point Unit would occur three days a
week, and the waterfowl] hunts on the Leadbetter and Stanley Point units would continue seven
days a week. There would be no expansion of waterfowl hunting. Overall, this proposed
alternative would have a neutral effect on waterfowl hunting opportunities.

5.7.2.2 Alternative 2

This alternative would change the hunt program by opening up more of the Refuge to hunting. It
is important to note that this alternative is only possible when adopted in conjunction with the
proposed habitat management plans of tidal restoration in the South Bay Units. The result of this
alternative’s implementation would be an intermediate, positive, long-term effect to the hunting
opportunities on Willapa NWR.

All areas of the Refuge (excluding the Presidential Proclamation Boundary and Tarlatt Slough)
would be open in accordance with the state season for waterfowl hunting. While the location of
the existing temporary goose blinds would no longer exist due to the proposed tidal restoration of
the area in the Riekkola Unit, the Refuge would evaluate locations for construction of several
wood blinds and ensure that hunters with disabilities are adequately accommodated.

5.7.2.3 Alternative 3

This alternative would result in a limited expansion of the hunt program. The limited expansion
of the hunt program in this alternative is due to the fact that only part of the South Bay Units
would be tidally restored under this alternative. The result would be a minor, positive, long-term
effect to the hunting opportunities on Willapa NWR.

The waterfowl hunt would have limited expansion in the Porter Point and Lewis units on the
South Bay, and the regulated goose hunt would remain on the Riekkola Unit.

5.7.3 Opportunities for Quality Big Game Hunting

The Refuge’s goal for public use is to foster a connection between visitors and nature (see
Section 2.4.8). Visitors will have opportunities to participate in safe, quality wildlife-dependent
recreation activities located throughout Willapa NWR including big game hunting. Each of the
alternatives strive to provide a quality hunting program in concert with other wildlife-dependent
public uses and habitat programs on the Refuge. Several of these alternatives must occur in
conjunction with proposed habitat management actions presented in Chapters 2, 3 and 4. No
significant adverse effects to big game hunting opportunities are expected under any of the
alternatives presented, because none of the alternatives as presented would displace any hunting
activities without offering a comparable alternative.

The proposed actions common to all alternatives, which include improved signage, updated maps
and hunting brochures, and increased law enforcement, would result in a positive effect on the
overall hunting experience. The areas discussed in each alternative would be open in accordance
with the state season for big game hunting, unless otherwise noted. The headquarters area,
where trails and visitor information kiosks exist, would remain closed to hunting activity for
public safety.
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5.7.3.1 Alternative 1

Under this alternative, there would be no changes to the hunt program. The hunt program would
continue to follow current management. The big game hunting would continue on Long Island
(archery only) and the mainland portion of the Refuge (excluding Headquarters area). The areas
currently closed to hunting would remain closed. There would be no expansion of big game
hunting. Effects to other public recreational uses are expected to be minimal due to the timing of
the activities and limited duration of the hunt. The state elk hunting seasons occur when other
public uses are at a minimum because they are outside the main tourist season and occur during
the seasonally inclement weather. Overall, this proposed alternative would have a neutral effect
on the hunting opportunities.

With no control of elk on the Leadbetter Unit of the Refuge, the herd is expected to grow. As the
herd increases and outgrows the available habitat on the Refuge, they may move off the Refuge
into the surrounding area in search of food. The largest economic impacts of elk are felt in the
agriculture industries. Elk currently cause damage to local crops and residential landscaping.
Other incidental negative economic impacts of elk include elk-vehicle collisions and damage to
fences. Keeping the hunt at current levels would increase the negative impacts of a large herd to
the local community.

5.7.3.2 Alternative 2

This alternative would change the hunt program by opening up more of the Refuge to hunting.
The result of this would be an intermediate, positive, long-term effect to the hunting
opportunities on Willapa NWR. Big game hunting would remain the same as current
management except for the expanded elk and deer hunting in the East Hills and South Bay Units
and a regulated elk hunt on Leadbetter Point Unit. The regulated elk hunt (permit only) is
proposed for managing the herd size on the Leadbetter Point Unit.

Expansion of big game hunting, under Alternative 2, would cause minor impacts to the social
and economic environment. Effects to other public recreational uses are expected to be minimal
due to the timing of the activities and limited duration of the hunt. The state elk hunting seasons
occur when other public uses are at a minimum because they are outside the main tourist season
and occur during the seasonally inclement weather. At the Leadbetter Unit, some noise from
muzzleloaders may be experienced from the public on the adjacent Washington State Parks
lands, and the public may occasionally observe elk or other wildlife species flushed into the open
due to hunter activity. The hiking trails and waterfowl hunting at the Leadbetter Point Unit
would be closed to other users during the short muzzleloader season for safety and to reduce user
conflicts, but this would be only for a limited time period and would occur when the trails are
flooded due to seasonal rains. While hunting activity is not expected to increase (according to
surveys described in Chapter 5); expanding hunting opportunities may result in a slight increase
in hunting visitation to the area. Having an expanded elk hunt would result in slight increases to
spending in the local economy. Again due to the limited scope and timing of the existing and
proposed elk hunt program, all effects are expected to be minor and of short duration each year.
Implementing this expanded hunt at current levels would reduce the negative impacts of a large
herd to the local community.
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5.7.3.3 Alternative 3

This alternative would result in a limited expansion of the hunt program. The limited expansion
of the hunt program in this alternative is due to the fact that only part of the South Bay Units
would be tidally restored. The result would be a minor, positive, long-term effect to the hunting
opportunities on Willapa NWR. Big game hunting would remain the same as Alternative 1 but
have limited expansion of elk and deer hunting in the South Bay Units and the regulated elk hunt
on Leadbetter Point Unit. The regulated elk hunt is proposed for managing the herd size on the
Leadbetter Point unit.

Expansion of big game hunting, under Alternative 3, would cause minor impacts to the social
and economic environment. Effects to other public recreational uses are expected to be minimal
due to the timing of the activities and limited duration of the hunt. The state elk hunting seasons
occur when other public uses are at a minimum because they are outside the main tourist season
and occur during the seasonal inclement weather. At the Leadbetter Point Unit, some noise from
the muzzleloaders may be experienced from the public on the adjacent Washington State Parks
lands, and the public may occasionally observe elk or other wildlife species flushed into the open
due to hunter activity. The hiking trails and waterfow] hunting at the Leadbetter Point Unit
would be closed to other users during the short muzzleloader season for safety and to reduce user
conflicts, but this would be only for a limited time period and would occur when the trails are
flooded due to seasonal rains. While hunting activity is not expected to increase (according to
surveys described in Chapter 5(, expanding hunting opportunities may result in a slight increase
in hunting visitation to the area. Having an expanded elk hunt would result in slight increases to
spending in the local economy. Again due to the limited scope and timing of the existing and
proposed elk hunt program, all effects are expected to be minor and of short duration each year.
Implementing this expanded hunt at current levels would slightly reduce the negative impacts of
a large herd to the local community.

5.7.4 Opportunities for Quality Fishing

The Refuge’s goal for public use is to foster a connection between visitors and nature (see
Section 2.4.8). Visitors will have opportunities to participate in safe, quality wildlife-dependent
recreation activities located throughout Willapa NWR including fishing. There are no significant
changes identified in the fishing program between the alternatives. Each alternative calls for
keeping the refuge portion of Willapa Bay and the channel portion of Bear River open for fishing
according to Washington State fishing regulations. The small streams on the Refuge will remain
closed to fishing in all alternatives. Each alternative results in an overall neutral effect on
opportunities for quality fishing experiences.

5.7.5 Opportunities for Quality Shellfish Harvesting

The Refuge’s goal for public use is to foster a connection between visitors and nature (see
Section 2.4.8). Visitors will have opportunities to participate in safe, quality wildlife-dependent
recreation activities located throughout Willapa NWR including shellfish harvesting. There are
no significant changes identified in the shellfish harvesting program between the alternatives.
Each alternative calls for maintaining the two Willapa Bay Shellfish Areas (Diamond Point and
Pinnacle Rock) on Long Island according to Washington State shellfish harvesting regulations.
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Each alternative results in an overall neutral effect on opportunities for quality shellfish
harvesting.

5.7.6 Opportunities for Visitor, Administrative, and Maintenance Facilities

The Refuge’s goal for public use is to foster a connection between visitors and nature (see
Section 2.4.8). Visitors will have opportunities to participate in safe, quality wildlife-dependent
recreation activities located throughout Willapa NWR including having access to visitor facilities
that provide information about the Refuge. No significant adverse effects are expected to the
opportunities for visitor, administrative, and maintenance facilities under any of the alternatives,
because none of the alternatives would displace any visitor facility access.

5.7.6.1 Alternative 1

The current visitor facilities and maintenance facilities would continue to be available under
Alternative 1. Effects on access to visitor facilities would be minor, positive, long-term
improvements and maintenance of the current site.

5.7.6.2 Alternative 2

Due to limitations at the current site for visitor, office, and maintenance facilities, this alternative
proposes relocating and consolidating these facilities. After consideration of all refuge lands for
the relocation, the proposed site for the new headquarters facility is the only area that provides
adequate space and public access without compromising ecologically valuable habitat. This area
is currently managed as grazed pasture. This relocation would be considered to have an
intermediate, positive, long-term effect because facility enhancements in the new location would
improve visitor access and opportunities.

Upon relocation, the existing headquarters area would be restored to protect, maintain, and
restore habitats historically characteristic of the Willapa Bay region for the benefit of migratory
birds, salmonids, amphibians, mussels, lamprey, and a diverse assemblage of other native
species. The Willapa Interpretive Art Trail would remain open to the public. In addition to the
existing headquarters area being restored, the Riekkola shop area would be restored as a result of
the consolidation of facilities at the new headquarters.

The location of the new headquarter facilities has city water and sewage. It is closer to the
population center on the Long Beach Peninsula, which would allow greater public access to
Refuge visitor services. The facilities would meet LEED energy conservation and sustainability
standards. The site plan combines creatively designed visitor facilities with habitat restoration
efforts in an attempt to provide the visitor with a natural and educational experience. Other
features of the project include picnic tables and a new interpretive trail. The interpretive trail
would be along an existing road from the new visitor center to a new observation deck on the
South Bay, which would offer unparalleled views of the bay and migratory birds. Overall, the
new facilities location would better serve the community, improve staff productivity, conserve
crucial wildlife habitat, reduce annual operations and maintenance costs, and serve as an
interpretive area for approximately 150,000visitors annually.
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5.7.6.3 Alternative 3

Alternative 3 proposes the same relocation and consolidation of visitor, office, and administrative
facilities as Alternative 2.

5.7.7 Opportunities for Interpretive Trails

The Refuge’s goal for public use is to foster a connection between visitors and nature (see
Section 2.4.8). Visitors will have opportunities to participate in safe, quality wildlife-dependent
recreation activities located throughout Willapa NWR including having access to interpretive
trails. No significant adverse effects are expected under any of the alternatives, because none of
the alternatives would displace any access interpretive trails.

5.7.7.1 Alternative 1

Only the current interpretive trails would be maintained under this alternative. This can be
considered to have a negligible effect on opportunities for visitors to access interpretive trails.

5.7.7.2 Alternative 2

This alternative would maintain all current trails as well as add a new trail to the South Bay,
associated with the construction of the new office/visitor facilities. The new interpretive trail
would be along an existing road from the new visitor center to a new observation deck on the
South Bay, which would offer unparalleled views of the bay and migratory birds. This additional
trail would offer intermediate, positive, long-term effects because greater access to natural
resources would be available to the public.

5.7.7.3 Alternative 3

Only the current interpretive trails would be maintained under this alternative. This can be
considered to have a negligible effect on opportunities for visitors to access interpretive trails.

5.7.8 Opportunities for Quality Wildlife Observation and Photography

The Refuge’s goal for public use is to foster a connection between visitors and nature (see
Section 2.4.8). Visitors will have opportunities to participate in safe, quality, wildlife-dependent
recreation activities located throughout Willapa NWR including wildlife observation and
photography. No significant adverse effects are expected under any of the alternatives, because
none of the alternatives would displace any wildlife observation or photography activities.
Visitation is expected to increase under all alternatives, mostly due to population increases and
the growing popularity of wildlife observation. None of the alternatives are expected to result in
increased crowding or in substantial anticipated losses of wildlife or habitat supporting the
wildlife viewing or photography experience.

5.7.8.1 Alternative 1

Current visitor facilities and programs would continue under Alternative 1. Effects on
opportunities for wildlife observation and photography would be minor, positive, long-term
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improvements associated with habitat restoration and maintenance. The opportunities for self-
guided wildlife observation and photography on the Leadbetter Point, Long Island, and Mainland
units would be maintained.

5.7.8.2 Alternative 2

Facilities to improve opportunities for wildlife observation and wildlife photography would be
upgraded and enhanced under this alternative, resulting in an intermediate, positive, long-term
effect for wildlife observation opportunities and photography. All facilities and programs
described in Alternative 1 would remain the same with the expansion of wildlife viewing
opportunities and photography at the Tarlatt Unit. A new office, visitor center, trail, and South
Bay observation deck would provide unparalleled views of the bay. With concurrent habitat
improvements including tidal restoration and improved forest management proposed under
Alternative 2, it is reasonable to assume that these improvements would create an increase in
wildlife viewing and photography opportunities for some species.

5.7.8.3 Alternative 3

Current visitor facilities and programs would continued under Alternative 3. Effects on
opportunities for wildlife observation and photography would be minor, positive, long-term
improvements associated with habitat restoration and maintenance. The opportunities for self-
guided wildlife observation and photography on the Leadbetter Point, Long Island, and Mainland
units would be maintained.

5.7.9 Opportunities for Quality Environmental Education and Interpretation

The Refuge’s goal for public use is to foster a connection between visitors and nature (see
Section 2.4.8). Visitors will have opportunities to participate in safe, quality wildlife-dependent
recreation activities located throughout Willapa NWR including environmental education and
interpretation. No significant adverse effects to environmental education and interpretation are
expected under any of the alternatives, because none would displace any environmental
education or interpretive activities. None of the alternatives would result in substantial
anticipated losses of wildlife or habitat supporting the environmental education or interpretive
experience.

5.7.9.1 Alternative 1

Alternative 1 maintains the current programs, providing limited on- and off-site environmental
education and interpretation programs. No additional programs would be added to the
interpretive program under this alternative nor would any additional interpretive facilities (i.e.,
viewing decks, interpretive panels, and brochures) be added. Continuation of the current
environmental education and interpretation program can be seen to have negligible effects on
these programs because no changes would be made.

5.7.9.2 Alternative 2

All current programs described in Alternative 1 would be maintained. In addition to the current
programs, the addition of the new visitor facilities on the Tarlatt Unit would allow the Refuge to
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offer expanded on-site environmental education. This can be viewed as having an intermediate,
positive effect on educational and interpretive opportunities because the Refuge would be
prepared with facilities and environmental education programming to accommodate the current
and expected increase in demand for such opportunities.

5.7.9.3 Alternative 3

While a new visitor center would be added to the interpretive program under this alternative,
there would be limited expansion in the programming. This can be viewed as having a minor,
positive, long-term effect on educational and interpretive opportunities at the Refuge. While the
new visitor center would be available to the public, the limited on-site environmental programs
would not adequately serve the current and future demand for quality environmental education
and interpretation.

5.7.10 Opportunities for Quality Non-Wildlife Dependent Recreation

As stated in Section 5.3.3, several non-wildlife dependent uses are acceptable at Willapa NWR
due to specific site circumstances. Since a large portion of the Refuge consists of navigable
waters and island habitat, visitors to the Refuge often use some type of watercraft to access these
areas. Also, due to the difficulty of accessing Long Island during tidal fluctuations, camping is
allowed in designated sites.

All alternatives maintain the five campgrounds with 21 campsites on Long Island. All camping
regulations would remain in place. There will be a neutral effect to camping on the Refuge
regardless of the alternative selected.

Boat ramp access varies under the different alternatives. Alternative 1 and 3 would keep the car-
top boat access at Porter Point and would have neutral or no effect on boating. Alternative 2
would move the car-top boat access to Doman Creek on the Riekkola Unit. Although the
location of the boat ramp access would change, the overall effect on boating at Willapa NWR
would be neutral.

Recreation alternatives are geared toward the priority wildlife-dependent public uses. These uses
include wildlife observation, wildlife photography, environmental education, environmental
interpretation, hunting, and fishing. Opportunities for other public and refuge uses not
considered priority public uses would be contingent on the completion of a compatibility
determination and appropriate use statement for that particular use.

5.7.11 Illegal Uses

All public use alternatives include a strategy for increased law enforcement presence to ensure a
safe and quality recreational experience for refuge visitors. Effects from this increased law
enforcement presence will be positive, by improving the safety for visitors and protection of
habitats and wildlife.
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5.7.12 Effects to Cultural and Historic Resources

The Refuge’s goal for cultural and historic resources states that the Refuge will protect and
preserve the cultural resources of the Refuge for the benefit of present and future generations
(see Section 2.4.9). Each alternative states that cultural resource sites will be protected through
BMPs. Cultural resources have the potential to be directly affected by ground-disturbing
activities such as facility construction or dike repairs as well as indirectly by activities that
increase public access to sensitive cultural areas. These potential effects would be considered on
a case-by-case basis under any alternative. Cultural resource laws and regulations will be
followed, and the management of any cultural resource located will comply with Sections 106
and 110 of the NHPA.

The Cultural Resources Overview for the Willapa National Wildlife Refuge (Wessen 2008) offers
management recommendations for the cultural resources of Willapa NWR. The
recommendations are not meant to solely direct the management of the cultural resources but
offer an initial discussion of issues that are relevant to protecting the cultural resources in
Willapa NWR. The issues mentioned include obtaining a more complete inventory of the
Refuge’s cultural resources, addressing the erosion and vandalism issues at known sites,
educating the refuge staff and public on the importance of these resources, and adopting a
collaborative approach to develop a final management plan. Overall, the overview recommends
improving baseline knowledge, improving the baseline knowledge, and building for the future.

As described in all alternatives, proposed activities such as wildlife observation, interpretation,
photography, and environmental education, when confined to non-sensitive cultural areas, can be
perceived as having a neutral effect on cultural resources, in that they result in minimal to no
effect on cultural resources; moreover, public programs that include interpretation of the cultural
history of the Refuge provide an educational benefit. Overall, there is a minor, positive, long-
term effect to cultural resources within the refuge boundary.

5.7.13 Social and Economic Effects

Since the CCP implementation is expected to result in generally positive effects on the human
environment, all proposed public use actions have little risk of resulting in disproportionate
adverse effects on human health, economics, or the social environment.

The Refuge also provides an indirect economic impact to the local economy through the many
recreational activities that it supports. These activities currently include wildlife observation,
photography, hunting, fishing, environmental education, and interpretation. These activities will
continue under any alternative, thus, the visitors that participate in these activities will contribute
to the health of the local economy through the purchase of goods and services (e.g., food,
lodging, fuel, equipment).

Environmental education and interpretation programs and facilities would vary by alternative
with more programs and facilities being developed under Alternative 2. The addition is mostly
due to projected increases in interest in interpretation and environmental education programs and
the proximity of the new visitor center facilities to the community. Overall, recreational
visitation is expected to be slightly higher under Alternative 2 than under Alternative 1 because
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of the greater emphasis in this alternative for an expanded number of interpretive and
environmental education programs. As a result, Alternative 2 would result in the highest number
of local jobs and have the highest degree of local economic effect stemming from the
recreational expenditures of refuge visitors. Overall, Alternative 2 would result in a positive
social and economic effect while Alternatives 1 and 3 would have a negligible effect and a
slightly positive effect, respectively.

Future expansion of the Refuge would result in the reduction of future commercial timber
harvest opportunities and the conversion of some timber lands into long term conservation status
for habitats, but the impact to the overall timber production economies of Pacific County would
likely be minor. Forest restoration and management practices of the younger-aged stands on the
lands identified for potential acquisition would include some standard timber management
practices, such as thinning (see Appendix K). The Refuge’s forest management practices would
change very little, if at all, from commercial forest management over the life of this plan. The
lands proposed for total addition to the refuge comprise 1.6 percent of the 70 percent of Pacific
County that is currently managed for long-term commercial forest production. Thus, the impact
to the overall timber production economies of Pacific County would be minor.
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Chapter 6. Summary of Potential Effects and Cumulative
Effects Analysis

This chapter presents a summary comparison of the environmental effects of implementing the
alternatives described in Chapter 2. The effects are described at the end of each of the chapters 3
through 5, including the physical environment, habitats and wildlife, cultural, and socioeconomic
resources. This chapter also presents the cumulative effects of the CCP.

6.1 Effect Ratings Description

The information used in this draft CCP/EIS was obtained from relevant scientific literature,
existing databases and inventories, consultations with other professionals, and personal
knowledge of resources based on field visits, and experience. The terms identified below were
used to describe the scope, scale, and intensity of effects on natural, cultural and recreational
resources.

Negligible. Resources would not be affected, or the effects would be at or near the
lowest level of detection. Resource conditions would not change or would be so slight
there would not be any measurable or perceptible consequence to a population, wildlife
or plant community, recreation opportunity, visitor experience, or cultural resource.

Minor. Effects would be detectable but localized, small, and of little consequence to a
population, wildlife or plant community, recreation opportunity, visitor experience, or
cultural resource. Mitigation, if needed to offset adverse effects, would be easily
implemented and successful.

Intermediate. Effects would be readily detectable and localized, with consequences to a
population, wildlife, or plant community, recreation opportunity, visitor experience, or
cultural resource. Mitigation measures would be needed to offset adverse effects and
would be extensive, moderately complicated to implement, and probably successful.

Significant (major). Effects would be obvious and would result in substantial
consequences to a population, wildlife or plant community, recreation opportunity, visitor
experience, or cultural resource within the local area and region. Extensive mitigating
measures may be needed to offset adverse effects and would be large-scale in nature,
very complicated to implement, and may not have a guaranteed probability of success. In
some instances, major effects would include the irretrievable loss of the resource.

Time and duration of effects have been defined as follows.

Short-term or Temporary. An effect that generally would last less than a year or
season.

Long-term. A change in a resource or its condition that would last longer than a single
year or season.
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6.2 Summary of Potential Effects

Table 6-1. CCP Alternatives Summary of Potential Effects of Alternatives-Willapa NWR

| Alternative 1

I Alternative 2

I Alternative 3

Effects to Wildlife and Habitats

Sitka spruce
zone forests

Intermediate, positive, long-term
effects with continued
implementation of Forest Plan
strategies for 557 acres existing
forest and development of 6,178
acres second- and third-growth
stands

Same as Alternative 1

Same as Alternative 1

Open water

Negligible effects from protecting
and maintaining
878 acres

Negligible, long-term effects
adding (0.2 acre) new open
water with dike removal.

Same as Alternative 2,
except even less open
water would be added

Intertidal flats

Negligible effects from protecting
and maintaining 4,178 acres

Minor, positive, long-term
effects with 11 acres created
with dike removal

Same as Alternative 2

Salt marsh Negligible effects from protecting Significant, positive, long- Same as Alternative 2,
and maintaining 1,636 acres term effects from restoring except restore only 429
749 acres by removing dikes acres by removing dikes
Riverine Minor, positive effect by improving | Same as Alternative 1 Same as Alternative 1
various sections riverine habitat
Freshwater Minor positive effects with Intermediate, negative, long- Same as Alternative 2,
wetlands continued water control structure term effect by removing 300 except remove only 292
(scasonally and dike maintenance for 317 acres | acres of constructed, highly acres, (25 acres would
managed) of freshwater wetlands on Tarlatt, managed freshwater wetland remain on Riekkola and
Riekkola, Porter Point, and Lewis impoundments through Tarlatt units)
units restoration of salt marsh
habitat (17 acres would remain
on Tarlatt Unit)
Freshwater Negligible, long-term effect from Same as Alternative 1 Same as Alternative 1
wetlands protection of 610 acres (permanent
(naturally and semi-permanent naturally
occurring) occurring wetlands)

Coastal dunes

Intermediate, positive, long-term
effects with annual protection and
habitat maintenance for 1,581 acres

Significant, positive, long-
term effects with restoration
229 acres and maintenance of
121 already restored acres,
within total 1,581 acres

Same as Alternative 2

Short-grass Negligible effects with annual Minor, negative effects to Same as Alternative 1.
fields habitat maintenance of 250 acres on | managed plant communities
Riekkola and Tarlatt units with transition of short-grass
fields to saltmarsh habitat on
Riekkola and Tarlatt units
Grasslands Negligible effects on 33 acres with | Intermediate, positive effects Same as Alternative 2
habitat maintenance of invasive with removal of non-native
species plants and establishment of
native host plants on 33 acres
for the future reintroduction
Oregon silverspot butterfly
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Alternative 1

Alternative 2

Alternative 3

Western Intermediate, negative effects due to | Significant, positive effects for | Significant, positive,
snowy plover | predation on plovers fledgling survival with the short-term effect for
(predator annual removal of avian and fledgling survival with
control) mammalian predators as removal of avian
necessary predators; mammalian
predator control would
not occur
Oregon No current management focus Significant, positive, long- Same as Alternative 2
silverspot term effect with reintroduction
butterfly of Oregon silverspot (after
successful host plant
reintroduction has been
established)
Marbled Significant, positive, long-term Same as Alternative 1 Same as Alternative 1
murrelet effects with continued

implementation of Forest Plan

strategies for 557 acres of existing

forest and future expansion and

management of 6,178 acres second-

and third-growth stands

Effects to the Physical Environment

Hydrology Minor, positive effects Intermediate, positive, long- Same as Alternative 2
term effects

Soil Minor, positive effects Intermediate, positive, long- Same as Alternative 2
term effects to soils

Air quality Negligible effects Same as Alternative 1 Same as Alternative |

Water quality | Minor, negative effects due to Minor, positive effects to Same as Alternative 2

current office site water quality
Surrounding Negligible effects Same as Alternative 1 Same as Alternative 1
land uses

Effects to Educational and Recreational Opportuniti

€S

Office- Negligible effects Intermediate, positive, long- Same as Alternative 2
maintenance term effect; new facility and
and visitor location would improve visitor
facility services, access, and safety
Wildlife Minor, positive, long-term effects Intermediate, positive, long- Same as Alternative 1
observation improved with current habitat term effects; improved
and restoration and maintenance wildlife and habitat
photography management actions and a

new trail would increase

opportunities
Interpretive Negligible effects Intermediate, positive, long- Same as Alternative 1
trails term effects with a new trail to

the South Bay, associated with

construction of new

office/visitor facilities
Waterfowl Negligible effects Negligible, long-term effects Negligible, long-term
hunting with estuarine restoration and | effects with limited

expansion of the hunting area
for all waterfowl throughout
the South Bay salt marsh

expansion of hunting on
South Bay Units and
regulated goose hunting
on Riekkola Unit
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Alternative 1 Alternative 2 Alternative 3
Big game Negligible effects Negligible, long-term effects Negligible, long-term
hunting for wildlife and habitat with an | effects for the wildlife
expanded elk/deer hunting and habitat with a
program (South Bay and limited expanded
expanded elk hunt on elk/deer hunting program
Leadbetter Point Unit) (South Bay and
regulated elk hunt on
Leadbetter Point Unit)
Fishing Negligible effects Same as Alternative | Same as Alternative |
Environmental | Negligible effects Intermediate, positive effects Minor, positive, long-
education and with an increase in term effects due to the
interpretation environmental education new visitor facilities, but
programs with new facility there would be limited
and interpretive trail expansion in
programming
Camping Negligible effects Same as Alternative 1 Same as Alternative 1
Effects of Land Ownership
Cultural Minor, positive, long-term effects Same as Alternative 1 and Same as Alternative 2
resource for protection of sites within the protection of potential sites
protection current acquisition boundary within expanded acquisition
boundary
Refuge Minor, positive, long-term effects if | Same as Alternative 1 and Same as Alternative 1
acquisition current acquisition boundary lands Intermediate, positive long and intermediate,
boundary are completely acquired term effects with a 6,804-acre | positive effects with a
expansion increased acquisition 4,895-acre increased

boundary expansion (from
willing sellers) for threatened
and endangered species,
wildlife, habitat and cultural
resource protection.

acquisition boundary
(from willing sellers) for
threatened and ending-
ered species, wildlife,
habitat and cultural
resource protection.

Effects to Socioeconomics

Regional Negligible effects Intermediate, positive, short- Same as Alternative 2
economy term effect due to increased
operations, facilities
enhancements, restoration
activities and visitor
expenditures
Recreation Negligible effects Intermediate, positive, long- Same as Alternative 2
economics term effect due to increases in
operations and visitor
expenditures (trail
enhancements, visitor
contacts)
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6.3 Cumulative Effects Analysis

6.3.1 Introduction

Cumulative effects can result from the incremental effects of a project when added to other past,
present, and reasonably foreseeable future projects in the area. Cumulative effects can result
from individually minor but cumulatively significant actions over a period of time. This analysis
is intended to consider the interaction of activities at the Willapa Refuge and with other actions
occurring over a larger spatial and temporal frame of reference.

The Council on Environmental Quality (CEQ) regulations, which implement the provisions of
NEPA, that define several different types of effects that should be evaluated in an EIS, including
direct, indirect, and cumulative effects. Direct and indirect effects are addressed in the resource-
specific sections of this draft CCP/EIS (Chapters 3-5). This section addresses cumulative effects.

The CEQ (40 C.F.R. § 1508.7) provides the following definition of cumulative effects: “the
impact on the environment which results from the incremental impact of the action when added
to other past, present, and reasonably foreseeable future actions regardless of what agency
(Federal or non-Federal) or person undertakes such other actions.”

It should be noted that the cumulative effects analysis has essentially been completed by virtue of
the comprehensive nature by which direct and indirect effects associated with implementing the
various alternatives was presented in chapters 3 through 5. The analysis in this section primarily
focuses on effects associated with reasonably foreseeable future events and/or actions regardless
of what entity undertakes that action.

6.3.2 Cumulative Impacts Wildlife and Habitat

6.3.2.1 Predator Management

The avian species listed as threatened under the ESA and supported by this Refuge were once
more widely distributed throughout western Washington, and the sizes of the various populations
throughout the region were much larger. The loss of coastal habitat, displacement of nesting
areas due to increasing human use of beaches, increases in non-native predators in proximity to
natural areas, and the concentration of native predators into smaller, more isolated natural areas
have all contributed to significant declines in the populations of western snowy plover and
streaked horned lark. The recovery plan prepared for the Federal threatened western snowy
plover (USFWS 2007a), as well as the conservation plans prepared to address declines in the
populations of streaked horned larks, shorebirds, and waterbirds (Kushlan et al. 2002; Page et al.
2003; Pearson and Altman 2005), all recommend predator control in the list of recovery and
conservation actions that must be considered if reversal of these population declines is to be
achieved. Predator management at Leadbetter Point aims to maximize adult survival and
juvenile recruitment of western snowy plovers and streaked horned larks to achieve population
objectives for species recovery.

Implementation of a predator management plan could result in temporary localized reduction in
populations of some mammalian and native avian predators around the Refuge. In recent years
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on plover nesting areas elsewhere in California, Oregon, and the eastern United States., coyote
and red fox were the mammalian species most affected by predator management, while crows,
ravens, and gulls were the avian species most often removed during predator control actions.
The removal of some raptors and lethal control of some native mammalian predators may occur
on the Refuge; however, the numbers of individuals lost would be extremely low (less than one
annually). Lethal removal would generally be implemented only after other non-lethal methods
of behavior modification, removal, and relocation have proven to be unsuccessful. For the most
part, avian predators, with the exception of corvids and some gulls, would be trapped and
released into suitable habitat elsewhere, and only those avian predators that are foraging within
nesting areas would be removed. Only non-native small mammals and some problem coyotes
would be lethally removed. Those wildlife species requiring management because of conflicts
with endangered species would be impacted by removal of a few problem individuals. The
adverse effects of predator management on the local and range-wide population of the affected
species would be insignificant.

A similar predator management strategy has been used in Oregon with success. Reproductive
rate increases have led to an increasing snowy plover population. It is expected that predator
management on the Refuge would have similar results. However, predator control alone cannot
achieve the recovery goals established for these species, which is why this predator management
plan is just one component of a larger overall management approach for the Refuge. The
CCP/EIS for this refuge includes habitat enhancement and restoration as well as additional
actions directed at reducing disturbance to sensitive species. Through this combination of
efforts, the Refuge’s populations of endangered and threatened species are expected, at a
minimum to sustain their current sizes, and ideally to increase as these various actions are
implemented.

Conclusion

Predator management would be combined with other ongoing programs to restore/improve
coastal dune habitats for the benefit of shorebirds, landbirds, and native coastal plant species.
The preferred action alternative proposed would represent significant positive cumulative effects
for the plants and wildlife that inhabit these habitats.

6.3.2.2 Threatened and Endangered Species

It is the policy of the Service to protect and preserve all native species of fish, amphibians,
reptiles, birds, mammals, invertebrates, and plants, including their habitats, which are designated,
threatened, or endangered with extinction. Endangered, threatened, and candidate species that
could occur on or near the Refuge include marbled murrelet, western snowy plover, and streaked
horned lark. There are also endangered and threatened salmonids, bull trout, and eulachon in
local marine waters, but they are not known to occur in the waterways within the Refuge;
however, if present they could be temporarily affected by the estuarine restoration project. Any
effects would be of short duration and inconsequential. Green sturgeon may also be found in
local waters and are identified as a species of concern. The northern spotted owl, Oregon
silverspot butterfly, and Pacific fisher are not known to occur on the Refuge currently, so they
would not be affected by any proposed refuge management actions.
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Western Snowy Plover and Coastal Dunes

The Pacific coast population of the western snowy plover is listed as threatened under provisions
of the ESA. Their population has shown an overall declining trend during the last century.
Reasons for this decline and the severity of threats vary by region and location, but are primarily
habitat loss and degradation, and predation at nesting sites. The principal cause of habitat loss in
Washington is from previous efforts to stabilize the naturally shifting sand along coastal beaches
by planting invasive beachgrass. These grasses out-compete native vegetation, alter the dune
ecosystem and form dense stands that reduce the amount and quality of nesting habitat for native
wildlife, including the federally threatened western snowy plover and a Federal candidate
species, the streaked horned lark. Implementing the restoration and protection plan for the
coastal dunes would improve habitat for the western snowy plover and other native species.

Conclusion

The ongoing programs to restore/improve coastal dune habitats for the benefit of shorebirds,
landbirds and native coastal plant species, in conjunction with the action alternatives proposed in
this CCP/EIS would represent significant beneficial effects for the plants and wildlife that inhabit
these habitats. Development of a predator management strategy would maximize adult survival
and juvenile recruitment of western snowy plover to achieve population objectives for species
recovery by reducing the threat posed by certain problem avian and mammalian predators.

Oregon Silverspot Butterfly

By the early 1980s, most historical populations of the Oregon silverspot butterfly were extirpated
(USFWS 2001a). The last Oregon silverspot butterfly found in Washington was in 1990 on the
Long Beach Peninsula (WDFW 1993). The primary cause of its decline is due to habitat loss
and degradation as a result of urban development, agricultural conversion, invasive non-native
vegetation, recreational oftf-road vehicle use, and natural succession. Direct mortality from
collisions with vehicles and pesticide use are also a factors implemented in the reduction of
populations. Loss of early successional meadows that support suitable conditions for the larval
host plant, the early blue violet, has severely limited the amount of butterfly habitat to a handful
of sites on the central Oregon coast and one site in Del Norte County, California. In Washington,
most violet habitats are threatened by the presence of heavy grass thatch and invasion by woody
vegetation that shade out or restrict violet growth (Pyle 1985).

Conclusion

Significant, long-term, positive effects from the reintroduction of Oregon silverspot butterfly
would be achieved after successful host plant reintroduction and habitat restoration has been
accomplished. Maintenance of the site will be a component of the CCP, thus affording the long-
term habitat protection identified as a goal in the Oregon silverspot butterfly recovery plan.

Marbled Murrelet

According to the Recovery Plan for the Marbled Murrelet (USFWS 1997a), the major factors
contributing to the threatened status of marbled murrelets include 1) loss of nesting habitats, and
2) poor reproductive success in the habitat that does remain. Marbled murrelets require suitable
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canopy structures primarily found in mature and old-growth forest stands for nesting.
Elimination of these forests, primarily by timber harvesting and urbanization, is the principal
factor contributing to the decline of the marbled murrelet and the most significant impediment to
recovery of the species (USFWS 1997a). Habitat fragmentation resulting in increased densities
of nest predators, and prey availability also probably limits long-term productivity and survival
of the marbled murrelet. Adult mortality caused by predation, impacts from the effects of oil
spills, mortality due to entanglement in fishing gear, chronic water pollution, aquaculture, and
disturbance at nesting and foraging sites have also been identified as potential limiting factors.

Considering there is currently less than 1% of the original old-growth forests remaining in the
overall 700,000-acre Willapa Bay watershed, the goal for the Refuge and its partners is to restore
a forested landscape that is representative of past, unmanaged, landscape conditions. The natural
ecological process within the low elevation coastal rainforest also supports and maintains healthy
freshwater streams and the adjacent estuarine habitat of the bay. Recent scientific research
concludes that it is possible to accelerate forest complexity and habitat development through the
application of carefully applied silvicultural practices. Techniques such as variable density
thinning, underplanting, and the placement of large woody debris (snags and downed logs) have
been shown to accelerate the development of complex habitat conditions in young managed
stands. Habitat manipulation around isolated legacy trees that remain in young managed forest
stands also enhances the forest canopy structure required by murrelets for nesting. Such
techniques can be used to promote the development of trees with nesting platforms and canopy
characteristics preferred by the murrelet while also benefitting other species of concern. Access
to current legacy trees suitable for nesting may also be opened up through these techniques.
Techniques such as these, as well as pre-commercial and commercial thinning, would be used in
restoration activities.

Conclusion

The proposed refuge acquisition boundary expansion and potential future land additions to the
Refuge would contribute to the long-term, positive cumulative impacts on a variety of wildlife
habitats and the water quality within the south Willapa Bay watershed. Forest management for
older, more complex structured stands on this landscape is considered of critical importance for
recovery of the marbled murrelet. The protection and enhancement of wildlife habitats,
especially forest restoration efforts, within the proposed expansion areas would represent a
cumulative benefit to the long-term conservation of marbled murrelets and other endangered and
threatened species, and the overall biological diversity found on these lands.

6.3.2.3 Forest Management of Sitka Spruce Zone Forest

Refuge forests now consist of only a small amount of late-successional forest with presence of
large-diameter downed logs and snags within forest habitat matrix of even-aged stands, from
lands previously managed for timber production. On the Refuge, there are two primary low
elevation coastal rainforest habitats: Sitka spruce forest and western hemlock—western red cedar.
Through the implementation of the Forest Landscape Restoration Plan with refuge partners, the
forest management strategies within the plan (see Appendix K) would accelerate the forest
habitat health and productivity, provide long-term benefits for wildlife, and also help to maintain
and improve the water quality of Willapa Bay. Forest management activities would take into
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consideration all BMPs including the protection of soils and aquatic habitats. Improving forest
habitat on the Refuge would also provide for all wildlife habitats.

Conclusion

Forest management for older, more complex structured stands on this landscape is considered of
critical importance for recovery of the marbled murrelet. The protection and enhancement of
wildlife habitats, especially forest restoration efforts and also within the proposed expansion
areas would represent a cumulative benefit to the long-term